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Abstract. The rapid development of digital technologies has
significantly transformed educational practices, including physical
education (PE) in higher education institutions. Wearable devices
and fitness applications offer new opportunities for monitoring
physical activity, personalizing training programs, and enhancing
students’ motivation toward an active lifestyle. This study
investigates the effectiveness of integrating wearable technologies
and fitness apps into physical education courses at the university
level. A qguasi-experimental design was employed involving
undergraduate students divided into experimental and control
groups. The experimental group participated in PE classes supported
by wearable devices and mobile fitness applications, while the
control group followed traditional PE methods. Quantitative data
were collected through physical fitness indicators, activity
tracking metrics, and motivation questionnaires. The results
demonstrate statistically significant improvements 1in physical
activity levels, fitness outcomes, and learning motivation among
students using digital technologies. The findings confirm that the
integration of wearable devices and fitness applications enhances
the quality and effectiveness of physical education in higher
education and supports the development of sustainable healthy
lifestyle behaviors.
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Introduction

Physical education plays a crucial role in promoting students’
health, physical fitness, and overall well-being in higher
education. However, modern university students increasingly face
challenges related to sedentary 1lifestyles, reduced physical
activity, and low motivation toward traditional physical education
classes. These 1issues necessitate the adoption of innovative
pedagogical approaches and technological solutions.

The global digital transformation of education has introduced
new tools and methods that can enhance teaching and learning
processes. In physical education, wearable devices (such as fitness

trackers and smartwatches) and mobile fitness applications provide
real-time feedback, individualized monitoring, and data-driven
insights into students’ physical activity and physiological
icators. These technologies have the potential to increase

VOL. 1 NO. 1(2025): NOVARESEARCH JOURNAL, VOLUME 1, ISSUE 1, 2025




N

student engagement, personalize training loads, and suppo
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regulated learning.

Despite the growing popularity of digital technologie
sports and health domains, their pedagogical effectiveness
higher education physical education remains insufficien
explored. Therefore, this study aims to evaluate the impact
wearable devices and fitness applications on students’ physical
fitness, activity levels, and motivation within university physical
education programs.

Literature Review

Recent studies emphasize the ©positive role of digital

technologies in promoting physical activity and health-related
behaviors among young adults. Wearable devices have been shown to
improve self-monitoring, goal setting, and adherence to physical
activity ©programs (Gao et al., 2020) . Similarly, fitness
applications provide structured exercise plans, feedback, and
social interaction features that enhance motivation and engagement
(Yang & Koenigstorfer, 2021).
In the context of education, several researchers highlight the
potential of digital tools to support student-centered learning and
competency-based approaches in physical education. According to
Casey et al. (2017), technology-enhanced PE environments facilitate
personalized learning and formative assessment. Furthermore,
studies conducted in higher education settings indicate that
students using fitness trackers demonstrate higher levels of
physical activity and more positive attitudes toward PE classes
(Sullivan & Lachman, 2018).

However, some scholars note methodological 1limitations in
existing research, including short intervention periods and limited
integration with pedagogical objectives. Therefore, there is a need
for empirical studies that systematically examine the effectiveness
of wearable devices and fitness applications within structured
university physical education curricula.

Methodology

Research Design

A guasi-experimental research design was applied to assess the
effectiveness of digital technologies in physical education. The
study was conducted over one academic semester (12 weeks).

Participants

The sample consisted of 120 undergraduate students (aged 18-
22) enrolled in mandatory physical education courses at a higher

education institution. Participants were randomly assigned to an
experimental group (n = 60) and a control group (n = 60).
Intervention
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¢ Experimental group: Students participated
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in
(fi
trackers) and mobile fitness applications. These tools

education classes supported by wearable devices

used to monitor daily physical activity, heart rate,
count, and energy expenditure. Individualized exercise go
were set, and students received weekly feedback Dbased
collected data.
¢ Control group: Students followed traditional ©physical
education classes without the use of digital technologies.
Data Collection Instruments
e Physical fitness tests (endurance, strength, flexibility)
e Wearable device activity data (steps, active minutes)
e Motivation toward physical education questionnaire (Likert
scale)
Data Analysis
Statistical analysis was performed using descriptive statistics,
paired t-tests, and independent samples t-tests. A significance
level of p < 0.05 was applied.

Results

The results indicate significant differences Dbetween the
experimental and control groups after the intervention period.
Students in the experimental group demonstrated a statistically
significant increase in average daily physical activity levels
compared to the control group (p < 0.01). Improvements were also
observed in physical fitness indicators, particularly
cardiovascular endurance and muscular strength.
Moreover, motivation questionnaire results revealed higher
intrinsic motivation and engagement levels among students using
wearable devices and fitness applications. Participants reported
increased awareness of their physical condition and greater
responsibility for maintaining an active lifestyle.
Discussion

The findings of this study align with previous research
highlighting the effectiveness of digital technologies in promoting
physical activity and motivation. The integration of wearable
devices and fitness applications into physical education courses
facilitated personalized learning and continuous feedback, which

contributed to improved outcomes.

From a pedagogical perspective, digital technologies support a
competency-based approach by enabling students to monitor progress
and set individual goals. The results suggest that technology-
enhanced physical education can address motivational challenges
commonly observed in higher education settings.
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Nevertheless, the study has limitations, including its re
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short duration and single-institution sample. Future res
should explore long-term effects and investigate the integrati
advanced technologies such as artificial intelligence and adap
learning systems in physical education.
Conclusion

This study demonstrates that the use of wearable devices and
fitness applications significantly enhances the effectiveness of
physical education in higher education. Digital technologies
contribute to increased physical activity levels, improved fitness
outcomes, and higher student motivation. The integration of these
tools into university physical education curricula represents a
promising direction for modernizing ©physical education and
promoting sustainable healthy lifestyle behaviors among students.
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