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Abstract: This paper takes a critical look at how incorporating digital fitness tools into 
Physical and Health Education (PHE) departments across Nigerian Colleges of Education 
can transform practical skill training and improve national human capital. While global 
benchmarks are shifting quickly toward data-driven sports science, the teacher-education 
system in Nigeria relies heavily on older and analog teaching methods. Drawing on the 
Technology Acceptance Model (TAM) and Human Capital Theory, this review explores 
how specialized resources like motion-analysis apps, wearables, and exergaming can 
upgrade classroom instructions and activities. It also reveals the major roadblocks on the 
ground such as unstable power supply, budget gaps worsened by changing foreign 
exchange rates, and a general hesitation among schools to adopt new tech. To get around 
these infrastructure issues, the paper introduces a realistic, low-cost "Bring Your Own 
Device" (BYOD) setup paired with offline-capable software. Ultimately, equipping future 
PHE teachers with solid digital tracking skills will create a positive and dynamic change, 
improve community health, lower long-term medical burdens, and help Nigerian youth tap 
into the global digital sports space. 
 
Keywords: Digital Fitness Technologies, Skill Acquisition, Human Capital Development, 
PHE, Nigerian Colleges of Education. 

 
 
INTRODUCTION 

The rapid development of digital technologies has transformed educational systems 
across the world, reshaping the ways teaching, learning, assessment, and professional 
development are conducted. In Physical and Health Education (PHE), digital fitness 
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technologies have emerged as valuable instructional tools that enhance practical learning 
experiences, improve students' motivation, and facilitate objective assessment of physical 
performance (Casey, Goodyear, & Armour, 2021; UNESCO, 2023). 

In Physical and Health Education (PHE), this shift is happening through specialized 
fitness tech that include but not limited to biometric trackers, motion-analysis apps, and 
active video gaming (exergaming). These tools have turned what used to be a highly 
subjective, traditional and observation only field into an objective, modernized and data 
rich discipline. 

In Nigeria today, the increasing emphasis on digital transformation within the 
education sector has created new expectations for Colleges of Education, which are 
responsible for preparing professional teachers for primary and junior secondary schools 
across the nation. The implementation of the Nigeria Digital Economy Policy and Strategy 
and the renewed focus on educational technology have reinforced the need for teacher 
education institutions to embrace digital innovations that enhance teaching effectiveness 
and graduate employability (Federal Ministry of Education, 2022). For Physical and Health 
Education programmes, this involves moving beyond traditional practical demonstrations 
towards technologically supported instruction that improves students' technical, logical, 
pedagogical, and analytical competencies. 

Human capital development remains one of the primary goals of higher education 
because the knowledge, competencies, skills, and attitudes acquired by graduates determine 
their productivity and contribution to national development (Becker, 1993). In Colleges of 
Education, Physical and Health Education programmes are expected to produce efficient 
teachers who can effectively deliver practical lessons, encourage healthy lifestyles, organize 
sporting activities in schools and communities, and utilize modern technologies in 
educational practices. Therefore, integrating digital fitness technologies into teacher 
preparation programmes has become increasingly non-negotiable for developing graduates 
who can meet ever evolving educational and labor market demands. 

When we show student-teachers how to use modern fitness data, we are doing two 
things at once: driving immediate Skill Acquisition (teaching them how to analyze human 
movement accurately) and building Human Capital Development (preparing a healthier, 
highly skilled workforce that can thrive in a modern economy). 

Despite the widely recognized benefits of digital technologies, evidence suggests 
that their integration into Nigerian Colleges of Education remains grossly inadequate. The 
majority of the institutions continue to face significant challenges, including low funding, 
poor internet connectivity, insufficient digital infrastructure, limited access to modern 
instructional technologies, unstable electricity supply, and inadequate digital competence 
among lecturers and pre-service teachers (Aduke, 2021; Yusuf & Afolabi, 2023).  

These hurdles have slowed the adoption of innovative instructional practices and 
limited opportunities for students to acquire practical digital skills relevant to modern 
Physical and Health Education. 
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Existing literature has examined educational technology integration, digital learning 
activities, and ICT utilization in teacher education. However, relatively few studies have 
specifically produced evidence on digital fitness technologies and their implications for 
skill acquisition and human capital development within Nigerian Colleges of Education. 
This gap creates the need for a comprehensive review that critically examines current 
knowledge, identifies implementation challenges, and proposes practical strategies for 
strengthening technology integration in Physical and Health Education teacher preparation. 

Accordingly, this review examines the concept of digital fitness technologies, 
explores their contributions to skill acquisition and human capital development, reviews 
relevant theoretical and empirical literature, identifies implementation challenges within 
Nigerian Colleges of Education, and proposes evidence-based recommendations for 
improving technology integration. The findings are expected to provide needed insights for 
policymakers, curriculum developers, teacher educators, researchers, and educational 
administrators seeking to modernize and upgrade Physical and Health Education in Nigeria 
Colleges of Education. 

STATEMENT OF THE PROBLEM 

PHE programs within Nigerian Colleges of Education are facing a massive 
technological bottleneck. While institutions abroad routinely use smart sensors and 
cloud-based athletic analytics to teach human movement and physiology, our classrooms 
still rely almost entirely on traditional and analog tools. 

Sticking with these outdated methods hurts the training of pre-service teachers, 
leaving them completely unprepared to run modern, data-driven wellness or sports 
programs once they graduate (Dansu, n.d.). This technical hole creates a major hurdle for 
human capital growth. The primary and secondary school students these educators 
eventually teach miss out on modern health literacy and the massive job market growing 
around the global digital sports economy (Daniel, 2024). While you can find plenty of 
broad research on general ICT in Nigerian schools, very few researchers have looked 
specifically at digital fitness technologies inside PHE departments. This paper fills that 
specific gap. 

OBJECTIVES OF THE REVIEW 

This review points out how intentional use of digital fitness tech can upgrade teacher 
preparation and strengthen human capital within Nigerian Colleges of Education.  

Specifically, this review is aim to: 

1.​ Pinpoint the specific types of digital fitness tools that make sense for today's PHE 
teacher-training tracks. 

2.​ Evaluate the real-world conditions, infrastructure limits, and policy gaps (like the 
current NCCE standards) in these departments. 

3.​ Design a practical, accessible framework that shows how digital fitness training for 
student-teachers translates into long-term national development. 
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QUESTIONS GUIDING THE REVIEW 

To keep the analysis focused, this paper addresses three central questions: 

Q1: Which digital fitness technologies are most critical for upgrading the hands-on 
and teaching skills of pre-service PHE educators? 

Q2: What specific structural, financial, and human issues are blocking these tools 
from being used in Nigerian colleges? 

Q3: How can we design a low-cost, offline-friendly framework that works within 
the tight resource limits of our local institutions? 

CONCEPTUAL REVIEW 

CONCEPT OF DIGITAL FITNESS TECHNOLOGIES 

The increase in digitization of education has significantly affected the pedagogy of 
Physical and Health Education. In recent years, digital fitness technologies have upgraded 
from being optional instructional aids to becoming valuable tools that support teaching, 
learning, assessment, and learner activities. These technologies combine digital devices, 
software applications, sensors, and internet-enabled platforms to collect, analyze, and 
communicate information related to physical activity, fitness, movement, and health (Casey 
et al., 2021; UNESCO, 2023). 

Digital fitness technologies refer to electronic systems designed to improve the 
teaching, monitoring, assessment, and management of physical activity and health-related 
learning. They include wearable fitness trackers, smart watches, heart-rate monitors, 
pedometers, accelerometers, motion-analysis software, mobile fitness applications, virtual 
and augmented reality systems, exergaming platforms, and online fitness management 
systems (WHO, 2022).  

The educational value of digital fitness technologies is also reflected in their support 
for learner-centred instruction. Rather than treating every learner in the same way, 
instructors can use performance data to identify individual learning needs, provide 
personalized feedback, and monitor progress over time. This approach aligns with current 
educational philosophies that emphasize differentiated instruction, continuous assessment, 
and active learner participation (UNESCO, 2023). 

In Nigeria, awareness of digital fitness technologies is gradually increasing, but 
their practical application within Colleges of Education remains relatively limited. While 
some institutions have begun introducing learning management systems, digital classrooms, 
and mobile learning applications, access to specialized fitness technologies is still 
constrained by inadequate funding, unreliable electricity supply, poor internet connectivity, 
and insufficient technical support (Federal Ministry of Education, 2022; Yusuf & Afolabi, 
2023). Consequently, many Physical and Health Education programmes continue to depend 
primarily on conventional teaching approaches, thereby limiting opportunities for students 
to develop technology-related professional competencies. 
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Given the changing demands of contemporary education, digital fitness 
technologies should no longer be viewed as supplementary instructional resources. Rather, 
they represent an essential component of quality Physical and Health Education, capable of 
improving teaching effectiveness, enhancing students' learning experiences, and preparing 
future teachers to function successfully in increasingly technology-driven educational 
environments. 

CONCEPT OF SKILL ACQUISITION 

Skill acquisition occupies a major position in Physical and Health Education 
because the discipline is largely practical in nature. Unlike subjects that emphasize 
theoretical knowledge alone, PHE requires learners to develop the ability to perform 
movements, demonstrate techniques, solve practical problems, and apply knowledge in 
real-life situations. Consequently, skill acquisition goes beyond simply knowing what to do; 
it involves developing the competence and confidence to perform tasks effectively and 
consistently (Magill & Anderson, 2017). 

Scholars generally describe skill acquisition as the gradual process through which 
individuals learn, refine, and master specific physical, cognitive, and psychomotor abilities 
through instruction, practice, feedback, and experience (Schmidt, Lee, Winstein, Wulf, & 
Zelaznik, 2019). In teacher education, this process extends beyond sports techniques to 
include lesson planning, classroom management, instructional communication, assessment 
practices, leadership, teamwork, and the effective use of educational technologies. These 
competencies collectively prepare future teachers for successful professional practices. 

Traditionally, skill acquisition in Physical and Health Education has relied heavily 
on demonstrations by lecturers, repeated practice by students, and corrective feedback 
based on the instructor's observations. Although this approach remains valuable, it often 
depends on subjective judgment, making it difficult to identify subtle errors in movement or 
accurately monitor learners' progress over time (Casey et al., 2021). As a result, 
opportunities for individualized learning and objective assessment may be limited, 
particularly in large classes. 

The emergence of digital fitness technologies has expanded the possibilities for 
teaching and learning practical skills. Motion-analysis software, wearable sensors, video 
replay applications, and mobile fitness platforms now enable learners to observe their own 
performances, compare them with established standards, and receive immediate feedback 
on areas requiring improvement (Goodyear et al., 2019). This instant feedback encourages 
self-reflection, promotes independent learning, and allows students to correct mistakes 
more efficiently than relying solely on verbal explanations from instructors. 

In Nigerian Colleges of Education, strengthening skill acquisition is particularly 
important because graduates are expected to teach Physical and Health Education 
effectively in primary and junior secondary schools. They are also expected to organize 
sporting activities, promote healthy lifestyles, conduct fitness assessments, and adapt to 
emerging technological trends in education. Therefore, exposing pre-service teachers to 
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digital fitness technologies during their training not only improves their practical 
competence but also equips them with the digital skills needed to function effectively in 
modern classrooms. 

Despite these opportunities, the development of technology-supported skills among 
many Nigerian pre-service teachers remains constrained by inadequate access to digital 
equipment, limited institutional investment, insufficient technical support, and gaps in 
lecturers' digital competencies (Federal Ministry of Education, 2022; Yusuf & Afolabi, 
2023). As a result, many graduates enter the teaching profession with limited experience in 
using technology to facilitate practical instruction or assess learners objectively. 

Addressing these challenges requires a deliberate effort to integrate digital fitness 
technologies into teacher education curricula. Beyond improving students' practical 
performance, such integration will enhance critical thinking, problem-solving ability, 
collaboration, creativity, and digital literacy. These competencies are increasingly 
recognized as essential attributes of effective teachers in the twenty-first century and are 
fundamental to producing graduates who can contribute meaningfully to educational 
development and national growth. 

CONCEPT OF HUMAN CAPITAL DEVELOPMENT 

Human capital development is globally regarded as one of the primary objectives of 
education because it focuses on improving the knowledge, skills, competencies, health, and 
productive capacities of individuals for personal, organizational, and national development. 
The concept is rooted in the Human Capital Theory advanced by Becker (1993), which 
argues that investment in education and training enhances individuals' productivity and 
generates long-term economic and social benefits. Within teacher education, human capital 
development involves equipping future teachers with the professional competencies, 
practical experiences, ethical values, and technological skills required to function 
effectively in an increasingly dynamic educational environment. 

In the context of Physical and Health Education (PHE), human capital development 
extends beyond the acquisition of sport-specific skills. It encompasses the development of 
competent professionals who can promote healthy lifestyles, organize physical activity 
programmes, manage sports facilities, conduct fitness assessments, utilize modern 
instructional technologies, and respond to emerging challenges in education and public 
health (UNESCO, 2023). Consequently, the quality of teacher preparation directly 
influences the quality of graduates produced and, ultimately, the effectiveness of the 
educational system. 

Furthermore, technology-supported learning promotes lifelong learning, an essential 
component of human capital development. As digital technologies continue to evolve, 
teachers must continually update their knowledge and instructional practices. Exposure to 
digital fitness technologies during pre-service training encourages future teachers to 
embrace continuous professional development, adapt to technological innovations, and 
remain effective throughout their careers (Goodyear et al., 2019). This capacity for 
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continuous learning is increasingly recognized as a defining characteristic of successful 
professionals in the twenty-first century. 

Despite these potential benefits, the contribution of digital fitness technologies to 
human capital development in many Nigerian Colleges of Education remains below 
expectation. Several studies attribute this situation to inadequate funding, poor 
technological infrastructure, inconsistent electricity supply, weak internet connectivity, 
limited access to modern digital equipment, and insufficient opportunities for professional 
development among lecturers (Federal Ministry of Education, 2022; Yusuf & Afolabi, 
2023). These challenges limit students' exposure to technology-supported learning and limit 
the acquisition of digital competencies required in contemporary educational settings. 

Addressing these limitations requires a coordinated effort involving government 
agencies, institutional administrators, teacher educators, and development partners. 
Investments in digital infrastructure should be complemented by curriculum reforms, 
continuous staff development programmes, institutional policies that encourage technology 
integration, and sustainable funding mechanisms. Such initiatives will strengthen teacher 
preparation, improve graduate quality, and enhance the contribution of Colleges of 
Education to national human capital development. 

PHYSICAL AND HEALTH EDUCATION IN NIGERIAN COLLEGES OF 
EDUCATION 

Physical and Health Education (PHE) is an integral component of teacher education 
in Nigeria because it prepares professionals who promote physical fitness, healthy living, 
sports participation, and holistic development among learners. Within the Nigerian 
educational system, Colleges of Education occupy a strategic position as the institutions 
primarily responsible for training teachers for basic education. Consequently, the quality of 
instruction received by pre-service Physical and Health Education teachers has far-reaching 
implications for the standard of physical education delivered in primary and junior 
secondary schools across the country (National Commission for Colleges of Education 
[NCCE], 2023). 

The objectives of Physical and Health Education in Colleges of Education extend 
beyond developing students' physical abilities. The programme is designed to produce 
professionally competent teachers who possess sound theoretical knowledge, practical 
teaching skills, leadership abilities, effective communication skills, and positive attitudes 
toward healthy living. Graduates are expected to demonstrate competence in organizing 
sporting activities, teaching motor skills, conducting fitness assessments, promoting health 
education, preventing lifestyle-related diseases, and contributing to community health 
development (NCCE, 2023). 

Over the years, the curriculum for Physical and Health Education has evolved in 
response to changes in educational priorities and societal needs. While traditional areas 
such as athletics, games, gymnastics, recreation, anatomy, physiology, and health education 
remain important, increasing attention is now being given to digital literacy, information 
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and communication technology (ICT), data-driven instruction, and innovative teaching 
strategies. This shift reflects the growing recognition that effective teachers must be able to 
integrate technology into both theoretical and practical aspects of instruction (Federal 
Ministry of Education, 2022). 

The global movement toward digital transformation has further reinforced the need 
to modernize Physical and Health Education programmes. In many countries, digital 
technologies have become indispensable tools for lesson delivery, movement analysis, 
fitness assessment, learner engagement, and instructional evaluation (Casey et al., 2021). 
Consequently, teacher education institutions are increasingly expected to prepare graduates 
who can confidently utilize digital tools to enhance learning outcomes and respond to the 
changing demands of contemporary classrooms. 

Despite these developments, many Nigerian Colleges of Education continue to 
encounter significant obstacles in integrating digital technologies into Physical and Health 
Education. Limited funding has affected the procurement and maintenance of modern 
instructional equipment, while inadequate internet connectivity and unstable electricity 
supply have constrained the effective use of digital learning platforms. In addition, some 
institutions lack dedicated digital laboratories, smart classrooms, wearable fitness devices, 
and motion-analysis software required for effective technology-supported instruction 
(Yusuf & Afolabi, 2023). 

Another challenge relates to the digital competence of teacher educators. Although 
many lecturers possess strong professional knowledge in Physical and Health Education, 
opportunities for continuous training in emerging educational technologies remain limited. 
As a result, technology is often used for basic instructional purposes rather than as a tool 
for enhancing practical skill development, assessment, and collaborative learning 
(UNESCO, 2023). This situation affects the quality of learning experiences available to 
pre-service teachers and limits their readiness to teach in digitally enabled classrooms after 
graduation. 

Furthermore, student access to digital technologies is uneven across institutions. 
While some Colleges of Education have made progress in adopting learning management 
systems and online instructional resources, others continue to rely almost exclusively on 
conventional teaching methods. These disparities create unequal learning opportunities and 
contribute to variations in the digital competencies acquired by graduates. 

Nevertheless, the future of Physical and Health Education in Nigerian Colleges of 
Education remains promising. Growing government interest in digital education, expanding 
internet access, increasing smartphone ownership among students, and ongoing curriculum 
reforms provide opportunities for greater technology integration. Partnerships between 
Colleges of Education, government agencies, private technology firms, sports 
organizations, and development partners can also facilitate access to modern digital fitness 
technologies and strengthen institutional capacity. 
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To fully realize these opportunities, Colleges of Education must move beyond 
viewing technology as an optional instructional aid. Instead, digital fitness technologies 
should become an integral component of curriculum implementation, teaching practice, 
student assessment, research, and professional development. Such an approach will not 
only improve the quality of teacher preparation but also equip future Physical and Health 
Education teachers with the competencies needed to thrive in an increasingly digital 
educational landscape and contribute meaningfully to Nigeria's human capital development. 

THEORETICAL FRAMEWORK 

A theoretical framework provides the foundation for understanding how and why a 
particular phenomenon occurs. For this review, three complementary theories are relevant: 
Human Capital Theory, Constructivist Learning Theory, and the Technology 
Acceptance Model (TAM). Together, these theories explain the value of investing in 
digital fitness technologies, how learners acquire knowledge through technology-supported 
experiences, and the factors that influence the adoption of educational technologies within 
Colleges of Education. 

The Technology Acceptance Model (TAM) 

The Technology Acceptance Model (TAM), developed by Davis (1989), explains 
the factors that affect individuals' willingness to adopt and use new technologies. According 
to the model, two primary factors determine technology acceptance which are perceived 
usefulness, which refers to the degree at which users believe that a technology will 
improve their performance, and perceived ease of use, which relates to the degree to which 
users believe that the technology is simple to learn and operate. 

In Colleges of Education, both lecturers and students are more likely to embrace 
digital fitness technologies when they perceive these tools as beneficial for teaching, 
learning, assessment, and professional development. On the other hand, where technologies 
are seen as difficult to use, unreliable, or unsupported by institutional resources, adoption is 
more likely to remain low. 

Applied to our local colleges, if PHE lecturers and their students do not see 
wearables or biomechanical apps as genuinely helpful for improving class performance, or 
if the interfaces feel too complicated to learn, the devices will just sit in storage (Dansu, 
n.d.). 

Several studies have shown that inadequate training, limited technical support, poor 
infrastructure, and insufficient institutional investment reduce technology acceptance 
among educators in developing countries (UNESCO, 2023). These hurdles help explain 
why the integration of digital fitness technologies remains inconsistent across many 
Nigerian Colleges of Education despite their recognized educational benefits. 

The Technology Acceptance Model therefore complements Human Capital Theory 
by explaining not only why investment in digital technologies is important but also the 
conditions necessary for their successful adoption and sustained utilization. 
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HUMAN CAPITAL THEORY 

The theory made famous by economists Theodore Schultz and Gary Becker, this 
theory argues that a country's economic strength improves when you invest directly in the 
health, skills, and knowledge of its people (Daniel, 2024).  

When we upgrade pre-service PHE teachers from basic physical instructors to 
data-literate health mentors, we upgrade the whole educational pipeline. These graduates 
enter schools ready to teach tech-based health habits, which helps lower national healthcare 
costs and opens up fresh career paths for Nigerian youth in the booming global sports 
market (Ekeng, 2016; Makoji-Stephan, 2019). According to Becker (1993), education 
should be viewed as an investment rather than an expenditure because the knowledge and 
skills acquired by individuals generate long-term benefits for both society and the economy. 

The theory is particularly relevant to Physical and Health Education because teacher 
education programmes are designed to produce graduates who possess the knowledge, 
practical competencies, and professional attitudes required for effective service delivery. 
When Colleges of Education put efforts in modern teaching facilities, qualified lecturers, 
digital infrastructure, and innovative instructional technologies, they are simultaneously 
investing in the quality of future teachers. Such investments improve graduates' 
professional competence and increase their ability to contribute meaningfully to educational 
development. 

Digital fitness technologies represent another form of educational investment that 
can further strengthen human capital development. Through the use of wearable fitness 
devices, motion-analysis software, mobile learning applications, virtual simulations, and 
digital assessment tools, pre-service teachers acquire practical technological skills that are 
increasingly required in contemporary classrooms (Casey et al., 2021). These competencies 
improve their employability, enhance instructional effectiveness, and prepare them to adapt 
to future technological changes within the education sector. 

Within the Nigerian space, Human Capital Theory emphasize the importance of 
sustained investment in technology-enhanced teacher education. Where institutions fail to 
provide adequate digital infrastructure or opportunities for technology-based learning, 
graduates may lack the requirements required to compete in a ever evolving educational 
environment. Consequently, improving investment in digital fitness technologies is 
essential for upgrading teacher quality and promoting national human capital development. 

CONSTRUCTIVIST LEARNING THEORY 

Constructivist Learning Theory is closely associated with the works of Vygotsky 
(1978), who stipulated that meaningful learning occurs when learners actively construct 
knowledge through interaction with their environment, instructors, and peers. Rather than 
being passive recipients of information, learners develop understanding by engaging in 
practical activities, solving problems, reflecting on experiences, and collaborating with 
others. 
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The principles of constructivism align closely with the philosophy of Physical and 
Health Education, where learning is inherently experiential. Students acquire practical skills 
through demonstration, guided practice, experimentation, observation, and continuous 
feedback. Digital fitness technologies further strengthen these experiences by providing 
interactive learning environments in which learners receive immediate feedback, measure 
and analyse their own performances, and make informed evaluation to improve their skills. 

For example, video analysis applications help students to compare their movements 
with established performance standards, while wearable devices provide real-time 
physiological data that support reflection and self-assessment. Such learning experiences 
encourage critical thinking, independent learning, and continuous improvement, which are 
key principles of constructivist education (Schmidt et al., 2019). 

Therefore, Constructivist Learning Theory provides a valuable explanation for how 
digital fitness technologies improves skill acquisition by promoting active participation, 
learner autonomy, and experiential learning within Physical and Health Education 
programmes 

CONCEPTUAL FRAMEWORK 

The conceptual framework developed for this review explains the relationship 
between digital transformation, the integration of fitness technologies, institutional enabling 
factors, and the expected outcomes for Physical and Health Education teachers education in 
Nigerian Colleges of Education in Nigeria. 

The framework assumes that digital transformation serves as the driving force 
behind educational innovations. Through advances in information and communication 
technologies, teacher education institutions are increasingly adopting digital tools that 
enhance teaching, learning, assessment, and student engagement (UNESCO, 2023). In 
Physical and Health Education, these innovations include wearable fitness trackers, mobile 
fitness applications, motion-analysis software, exergaming platforms, virtual and 
augmented reality technologies, artificial intelligence-supported instructional tools, and 
learning management systems. 

However, the successful integration of these technologies is influenced by several 
enabling factors. Adequate ICT infrastructure, reliable internet connectivity, institutional 
leadership, sustainable funding, supportive government policies, lecturer competence, 
continuous professional development, and digital literacy collectively determine the 
effectiveness of technology implementation (Federal Ministry of Education, 2022; 
UNESCO, 2023). Where these conditions are lacking, the adoption and effective utilization 
of fitness technologies become significantly constrained. 

When these enabling conditions are present, the integration of fitness technologies 
contributes to more engaging instructional practices, objective assessment of students' 
physical performance, improved classroom interaction, enhanced digital competence 
among pre-service teachers, better monitoring of health and fitness indicators, and overall 
improvement in the quality of teacher preparation. Ultimately, graduates become better 
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equipped to teach in contemporary, technology-enabled educational environments and to 
respond effectively to the changing demands of twenty-first-century education (OECD, 
2023). 

The framework therefore proposes that digital transformation exerts a positive 
influence on teacher education through the integration of fitness technologies, while 
institutional and individual factors contols the extent to which these technologies produce 
meaningful educational outcomes. 

Figure 1: Conceptual Framework for Integrating Fitness Technologies into Physical and 
Health Education Teacher Education Programmes in Nigerian Colleges of Education 

                    DIGITAL TRANSFORMATION 
        (ICT Innovation and Educational Technology) 
                              │ 
                              ▼ 
            INTEGRATION OF FITNESS TECHNOLOGIES 
 ┌──────────────────────────────────────────────────────┐ 
 │ • Wearable Fitness Trackers                          │ 
 │ • Mobile Fitness Applications                        │ 
 │ • Motion Analysis Software                           │ 
 │ • Exergaming Technologies                            │ 
 │ • Virtual and Augmented Reality                      │ 
 │ • Artificial Intelligence Applications               │ 
 │ • Learning Management Systems                        │ 
 └──────────────────────────────────────────────────────┘ 
                              │ 
                              ▼ 
                 ENABLING / MEDIATING FACTORS 
 ┌──────────────────────────────────────────────────────┐ 
 │ • ICT Infrastructure                                 │ 
 │ • Lecturer Digital Competence                        │ 
 │ • Professional Development                           │ 
 │ • Institutional Support                              │ 
 │ • Government Policies                                │ 
 │ • Funding                                            │ 
 │ • Digital Literacy                                   │ 
 └──────────────────────────────────────────────────────┘ 
                              │ 
                              ▼ 
                  EXPECTED EDUCATIONAL OUTCOMES 
 ┌──────────────────────────────────────────────────────┐ 
 │ • Improved Teaching Effectiveness                    │ 
 │ • Enhanced Student Engagement                        │ 
 │ • Better Assessment of Practical Skills              │ 
 │ • Improved Health and Fitness Monitoring             │ 
 │ • Increased Digital Competence                       │ 
 │ • Higher Quality Teacher Preparation                 │ 
 │ • Graduates Ready for Technology-Driven Classrooms   │ 

 
 
Source: Developed by the authors based on Davis (1989), Mishra and Koehler (2006), UNESCO (2023), and the 
literature reviewed. 
Empirical Review 

Empirical Evidence on the Use of Digital Fitness Technologies in Physical and Health 
Education 

Over the past decades, research on digital fitness technologies has increased 
considerably as educational institutions seek innovative approaches to upgrading teaching 
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and learning in Physical and Health Education (PHE). Evidence from both developed and 
developing countries consistently suggests that technology-supported instruction enhances 
learner engagement, facilitates objective assessment, and improves skill acquisition. 
However, the extent of implementation differs across educational contexts due to variations 
in infrastructure, institutional policies, funding, and digital competence among educators. 

Several international studies have reported positive outcomes associated with the 
use of wearable fitness devices and digital assessment tools in Physical Education. Casey et 
al. (2021) observed that digital technologies enabled lecturers to provide immediate and 
individualized feedback, resulting in improved student participation and more effective 
monitoring of learning progress.  

Similarly, Goodyear et al. (2019) found that integrating digital tools into practical 
lessons encouraged reflective learning, increased learner motivation, and promoted greater 
collaboration between teachers and students. These findings suggest that technology has the 
potential to transform Physical and Health Education from a predominantly 
teacher-directed discipline into a more interactive and learner-centred field. 

Evidence from developing countries presents a more complex picture. While 
awareness of digital educational technologies has increased substantially, implementation 
remains constrained by infrastructural and institutional challenges. UNESCO (2023) 
reported that many teacher education institutions in low- and middle-income countries 
continue to experience inadequate digital infrastructure, unstable electricity supply, poor 
internet connectivity, and insufficient investment in educational technology. These 
limitations reduce opportunities for meaningful technology integration despite growing 
recognition of its educational benefits. 

Within Nigeria, studies on educational technology adoption generally indicate 
gradual progress but uneven implementation across institutions. The Federal Ministry of 
Education (2022) acknowledged that digital transformation has become a national priority, 
yet disparities in funding, infrastructure, and institutional capacity continue to affect 
technology integration within higher education. Similar observations have been reported by 
Yusuf and Afolabi (2023), who found that although many lecturers demonstrate positive 
attitudes toward educational technology, actual classroom utilization remains relatively low 
because of inadequate facilities, limited technical support, and insufficient opportunities for 
professional development. 

Research focusing specifically on Physical and Health Education is comparatively 
limited. Most Nigerian studies have examined information and communication technology 
(ICT) integration broadly without paying sufficient attention to specialized digital fitness 
technologies such as wearable devices, motion-analysis systems, exergaming platforms, 
and digital performance assessment tools. Consequently, there is limited empirical evidence 
regarding how these technologies influence skill acquisition, instructional effectiveness, 
and human capital development within Nigerian Colleges of Education. 
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The available literature nevertheless points toward a common conclusion. 
Institutions that invest in digital infrastructure, staff capacity building, and 
technology-supported teaching practices tend to produce more competent graduates who 
are better prepared for contemporary professional practice. Conversely, institutions with 
limited technological resources often struggle to provide the practical learning experiences 
necessary for developing twenty-first-century teaching competencies. 

Overall, the empirical evidence suggests that digital fitness technologies possess 
considerable potential for improving Physical and Health Education. However, realizing 
this potential within Nigerian Colleges of Education requires sustained investment in 
infrastructure, lecturer training, curriculum innovation, institutional support, and 
educational policy implementation. 

RESEARCH GAP 

Although previous studies have examined digital technology integration in 
education and the adoption of educational technologies in Physical and Health Education, 
important gaps remain in the literature. Most existing studies focus on general ICT 
integration or are conducted in universities and secondary schools, with limited attention 
given to the integration of fitness technologies in Nigerian Colleges of Education, where 
pre-service Physical and Health Education teachers are trained (UNESCO, 2023; OECD, 
2023). Furthermore, many studies examine technology adoption from a wide perspective 
without specifically addressing emerging fitness technologies such as wearable devices, 
motion-analysis systems, exergaming, and artificial intelligence-assisted instructional tools. 
There is also limited evidence synthesizing the current realities, implementation challenges, 
and strategies for effective digital transformation within Physical and Health Education 
teacher education programmes in Nigeria. This review therefore addresses these gaps by 
providing a comprehensive synthesis of existing evidence and proposing practical 
recommendations for integrating fitness technologies into teacher education programmes in 
Nigerian Colleges of Education. 

SUMMARY OF THE LITERATURE REVIEW 

The reviewed literature demonstrates that digital fitness technology has become an 
important tool for improving practical teaching, learner engagement, and assessment in 
Physical and Health Education. Theoretical and empirical evidence suggests that 
technologies such as wearable devices, mobile fitness applications, motion analysis 
software, and exergaming platforms enhance practical skill acquisition by providing 
real-time feedback, objective performance measurement, and interactive learning 
experiences. However, studies also reveal that the integration of these technologies in 
Nigerian Colleges of Education is constrained by inadequate infrastructure, unreliable 
power supply, limited internet connectivity, insufficient funding, and low digital 
competence among educators. Furthermore, existing studies have largely focused on 
general educational technology or physical education at the primary, secondary, and 
university levels, with limited attention given to the adoption of digital fitness technology 
for enhancing practical skill acquisition among pre-service Physical and Health Education 
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teachers in Nigerian Colleges of Education. This gap underscores the need for the present 
study. 

CURRENT REALITIES AND INFRASTRUCTURE STATUS 

The National Commission for Colleges of Education (NCCE) sets the baseline rules 
for Nigeria Certificate in Education (NCE) programs (Ekeng, 2016). While recent updates 
to these standards tell institutions to blend ICT into general coursework, the actual 
implementation falls behind. 

The PHE curriculum remains heavily focused on manual testing, basic sports rules, 
and learning anatomy from textbooks. In kinesiology and exercise physiology classes, 
students still measure body physiological parameters using manual pulse-taking and look at 
static plastic skeletons. Modern skills like using smart bands to track real-time heart rate 
zones or monitoring physiological strain with specialized software are rarely found on 
exam sheets or during practical classes.  

Currently, the curriculum recognizes ICT as an administrative tool (teaching 
students how to type a lesson plan in Word) rather than an active, practical tool for the 
sports lab (Ayabiogbe et al., 2024). 

TECHNOLOGICAL INFRASTRUCTURE IN NIGERIAN COLLEGES OF 
EDUCATION 

You cannot run digital fitness tools without decent infrastructure, but recent studies from 
Nigerian higher education point to three massive bottlenecks: 

1.​ Unstable Power Supplies: Constant power outages are a daily headache on most 
college campuses (Sani, 2024). Running diagnostic gear, keeping tracking devices 
charged, or using interactive projector screens requires steady electricity. Because 
diesel prices continue to climb, college administrators are forced to ration generator 
power, which often disrupts scheduled learning hours. 

2.​ High Data Costs and Weak Internet: Most modern fitness apps and trackers rely 
heavily on cloud syncing and real-time updates. Poor network signals and the high 
cost of data bundles make it incredibly difficult for lecturers to run seamless digital 
tracking sessions out on the field (Dansu, n.d.). 

3.​ The Shortage of Specialized Labs: While most campuses have a general computer 
lab for computer science students, finding a dedicated PHE lab equipped with active 
sports-science software or digital testing tools is rare. This directly limits how often 
students can interact with modern electronic resources (Mutairu Akande, 2022). 

THE SHIFT FROM ANALOG INSTRUCTION TO BIOMETRIC DATA 
LITERACY 

As a results of infrastructural limits, training remains stuck in the past. Students are 
taught to judge body movements purely with the naked eye, and running times are tracked 
using manual, hand-held stopwatches. 
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This creates a serious pedagogical gap. Global sports training and health education 
have moved entirely to biometric data literacy. By sticking to manual methods, our 
graduating teachers leave school with very little confidence in using modern equipment. 
They miss out on learning how to read complex data readouts like heart rate variability 
(HRV), sleep cycles, or metabolic burning rates which are standard skills needed to manage 
corporate fitness centers or competitive school athletic programs today. 

INTERSECTING THE PILLARS: THE SYNTHESIS 

Bringing digital fitness tech into the mix changes skill acquisition from a guessing 
game into an exact science (Ayabiogbe et al., 2024). This works across three distinct areas: 

1.​ Clear Biomechanical Analysis: Using mobile apps, a student-teacher can record a 
peer performing a movement like a basketball layup or a javelin throw. Breaking the 
video down frame-by-frame lets them measure joint angles, see how the center of 
gravity shifts, and give immediate, data-backed feedback to correct form. 

2.​ Live Physiological Tracking: Swapping out old-school manual pulse checks for 
smart bands lets students see exactly how the cardiovascular system reacts to 
exertion. They watch target heart rate zones shift live as exercise intensity changes, 
which makes abstract concepts from their physiology textbooks instantly 
understandable. 

3.​ Inclusive, Gamified Teaching: Teaching students how to use movement-tracking 
video games (exergaming) gives them a great alternative tool for their future 
classrooms. It helps them engage kids who might feel intimidated by aggressive, 
traditional sports, making them much more versatile and empathetic educators. 

THE LONG-TERM IMPACT OF TECH-DRIVEN PHE ON NIGERIA’S 
NATIONAL HUMAN CAPITAL DEVELOPMENT 

Human Capital Development means a country's economic potential is tied directly to how 
healthy and skilled its citizens are (Daniel, 2024). Graduating tech-literate PHE teachers 
from our colleges feeds directly into this asset base: 

1.​ Taking on Non-Communicable Diseases (NCDs): These modern and upgraded 
educators bring tracking habits into primary and secondary schools early. This 
forms an essential line of defense against lifestyle-related health issues rising in 
urban Nigeria, like childhood obesity and early hypertension. Keeping kids active 
and aware early on eases the pressure on our public healthcare systems later. 

2.​ Preparing for the Global Sports Economy: The international sports market runs 
on data, relying on performance analysts, biometric specialists, and video scouts. 
Teachers who understand this tech can spark an early interest in these skills among 
secondary school students, opening doors to lucrative global careers (Ekeng, 2016). 

3.​ Improving Workplace Energy: A healthier school environment ultimately leads to 
a more energetic national workforce. Turning the standard school sports hour into a 
data-driven health class builds the long-term physical stamina and productivity of 
our future workforce. 
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CHALLENGES AND STRUCTURAL BARRIERS 

To make these digital fitness tools a reality, we have to look honestly at the human, 
financial, and environmental hurdles standing in the way. 

●​ Financial Pressures: The biggest hurdle to buying quality sports technology like 
smartwatches, digital metabolic carts, or motion-capture software is money (Sani, 
2024). Reason being that almost all of this gear is made overseas and bought in 
foreign currencies; fluctuating exchange rates make it incredibly expensive for state 
and federal colleges operating on tight internal budgets. 

●​ School Discomfort and Curricular Inertia: Hardware is only useful if the person 
leading the class knows how to use it. Many senior PHE lecturers went through 
school long before the digital shift. Without regular, fully sponsored retraining 
programs, a natural hesitation to use new tech can set in, leading to low usage rates 
in daily classes (Dansu, n.d.). 

●​ Harsh Environments and Poor Maintenance: Our local weather can be tough on 
sensitive electronic equipment. High temperatures, seasonal dust storms, and heavy 
humidity mean these tools need clean, climate-controlled spaces. Most colleges 
don't have dedicated, dust-free kinesiology labs. On top of that, a lack of upkeep 
budgets means that when an item develops a software bug or a small break, it often 
gets tossed into a closet instead of being fixed. 

THE WAY FORWARD: PROPOSED STRATEGIC FRAMEWORK 

Instead of waiting for massive government funding to drop out of the sky, Nigerian 
Colleges of Education can bridge the digital gap right now by taking a Low-Cost, 
Offline-First approach. This strategy makes the most of consumer tech that is already 
available to provide high-quality training. 

The Low-Cost/Offline-First Pedagogical Model 

1.​ Adopting "Bring Your Own Device" (BYOD): Instead of expecting schools to 
buy smartwatches for every student, departments can build practical lessons around 
the personal smartphones that most pre-service teachers already carry (Dansu, n.d.). 
Modern Android and iOS devices have built-in sensors perfectly capable of tracking 
acceleration, balance, and basic movement metrics. 

2.​ Focusing on Free, Open-Source, and Offline Apps: Instructors can build their 
practical lab work around free biomechanical software (like Kinovea on computers) 
or free mobile step-counters and fitness logs that calculate heart rates and movement 
patterns without using any mobile data. This completely bypasses the need for 
constant, expensive campus Wi-Fi (Sani, 2024). 

3.​ Sharing Data Locally: To get around poor internet bandwidth, students can share 
recorded performance data, video clips, and assignment sheets locally using 
peer-to-peer sharing apps like Xender or Bluetooth, keeping the learning process 
moving without costing a fortune. 
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Policy and Institutional Integration 

i.​ Updating the Curriculum: The NCCE should formally add a mandatory unit 
focused specifically on "Digital Data Literacy in Sports and Health" to the national 
NCE requirements (Ekeng, 2016). 

ii.​ Building Practical Alliances: College leads can partner with local commercial 
fitness hubs, health institutions, and sports startups. This gives students direct access 
to modern gear during internships and practical postings. 

RECOMMENDATIONS 

1.​ For the NCCE: Change the PHE benchmarks to explicitly evaluate digital and data 
skills, rather than relying solely on older, manual testing structures (Ekeng, 2016). 

2.​ For College Administrators: Set up small, dust-free sports science spaces powered 
by basic, affordable solar-inverter systems. This keeps sensitive diagnostic devices 
safe from unexpected power surges (Sani, 2024). 

3.​ For PHE Departments: Run internal, hands-on workshops to train current faculty 
in basic movement-analysis software and biometric tracking, ensuring everyone is 
confident using the tools (Dansu, n.d.; Mutairu Akande, 2022). 

CONCLUSION 

Bringing digital fitness tools into Physical and Health Education across Nigerian Colleges 
of Education is no longer just a cool option; it is an absolute necessity if we want our 
graduates to remain relevant. While issues like unstable electricity and tight budgets are 
very real, keeping our training entirely manual and analog holds back our student-teachers. 
By leaning into smart, low-cost digital strategies, our institutions can turn out 
forward-thinking educators who will improve community health, cut down public medical 
bills, and help Nigerian youth find their footing in the global sports economy. 
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