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Addressing the challenge of sustaining student motivation in physical
education (PE), this preliminary exploratory study examines the feasibility
and motivational effects of integrating physical computing into PE activities
using the micro:bit device. With only three primary school students
participating in each experiment, this study used a quasi-experiment design
to evaluate and compare students’ performance on three different physical
activities: hula hoop jumps, shuttle runs, and sit-ups, with and without
physical computing integration. The physical computing tool used here is
micro:bit, which provides gamified and real-time feedback to students
through visual and auditory signals to improve their interest and engagement
in physical activities. The completion times for all physical activities were
recorded manually and compared to evaluate performance improvements.
From this study’s initial findings, physical computing integration can
improve students’ interest and performance in physical activities. Among
those three activities, shuttle runs showed the highest performance
improvement, up to 21.36%. That result supports the fact this study provides
meaningful insights into the potential of physical computing to improve PE
activities and prevent obesity. This study’s focus on feasibility and
application in real-world settings provides a solid foundation for further
research on related fields and it’s promoting an active and healthy lifestyles
among children.
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1. INTRODUCTION

As technology becomes a trend nowadays, it also becomes a key to transforming the educational
system, especially physical education (PE) in our case. With the increasing demand of physical computing,
educators are using innovative and creative strategies to make PE more interactive and exciting [1]. In order
to motivate the students in engaging the PE lesson, here we have the importance of innovative strategies like
wearable technology. The micro:bit, a mini computing device, has gained popularity as a powerful tool for
incorporating technology into the classroom. This device provides students with the opportunity to learn
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physical computing concepts through physical activities [2]. The micro:bit can be programmed to increase
student engagement and motivation by tracking students’ movements and providing instant feedback. This
change in incorporating technology into PE is transforming the classroom into a dynamic and responsive
platform that meets the needs of modern students by incorporating physical activities and computing
concepts [3]. This type of technology integration not only enhances student learning but also helps students
understand scientific concepts [2].

One such device is the micro:bit, which is not only low cost and programmable but also has the
ability to detect movement, thus being able to provide gamified PE experiences. Although the micro: bit has
the ability to contribute to the PE sector, its use in PE has not yet been explored [2]. Considering the micro:
bit’s simplicity and flexibility, it has the potential to completely transform the conventional PE experience
into an engaging and data-driven experience for the student, thus increasing their level of performance and
motivation [4]. Interactive devices such as the micro:bit also have the ability to track the performance of the
student, thus helping them feel a sense of achievement and pushing them to improve further [5], [6].

At the same time, the growing problem of obesity among children has become a point of concern,
particularly in countries like Malaysia, where the obesity rates of primary school children have shown a
significant increase in recent years [7]. In order to solve this problem, schools need to be more proactive in
making PE classes more interactive and fun for the children. Research has shown that children are more
likely to engage in physical activities if they find them fun and interesting to do [8], [9]. This will also
motivate them to do more and push their limits to be more positive about being healthy and fit [9]. PE classes
have become boring for children and do not seem to attract their interest. This has led to a lack of
engagement and physical inactivity. The incorporation of technology like micro:bit in PE classes can be one
of the key strategies to solve this problem and address the obesity epidemic among children in schools [10],
[11]. One of the biggest challenges facing PE classes is sustaining the motivation and engagement of children
after they have shown willingness to participate in physical activities. Research by Asare et al. [12] points
out that by providing real time feedback and progress monitoring can effectively increase the motivation of
students’ engagement in PE and learning outcomes. Interactive technology like micro:bit has also been seen
to have great potential in increasing the motivation of students in PE classes in schools as technology
becomes more integrated into the learning process in schools [13]. This can be done using features like data
tracking and gamification [14], [15].

According to Sousa et al. [16], the use of wearable technology for tracking and increasing physical
activity in children and adolescents is increasing, yet its application in school settings is limited to descriptive
tracking, not intervention outcomes. Although the application of wearable technology for movement tracking
and increasing physical activity is considered an important tool for the assessment of movement and
increasing physical activity behaviors, the potential effect of its application on PE efficiency has not yet been
explored in practical settings. The application of wearable technology has been conducted by
Seckin et al. [17], which is researching the application of wearable technology in various sports. However,
the research is not specific to PE or the micro:bit, it is focusing on general devices instead. There is also
another research by Almusawi et al. [18] analyzing the application of wearable technology in the education
sector, but it is focusing on devices such as smartwatches and virtual reality (VR), yet not for PE or the
micro:bit either. In addition to this, research on exergaming and wearables in PE has shown positive effects
on students’ activity levels, especially for inactive students [19]. However, there is no clear indication of
whether exergaming and wearables can improve the quality of PE experiences for students. This is an area
that needs further research on how devices such as micro:bit can be used to improve not only participation
but also to improve the quality of PE experiences for students. Another aspect that has shown to greatly
influence the integration of wearable technology in PE is teacher readiness and attitude. Almusawi et al. [20]
has shown that teacher readiness is influenced by factors such as attitude, convenience, and organizational
support, which is crucial for the integration of wearable technology in PE. However, there is very little
research on how devices such as micro:bit can be used to improve PE experiences for students.

Furthermore, Marttinen et al. [21] found that teachers prefer to use wearable technologies that
enhance traditional PE programs instead of replacing them. This indicates that there is a possibility that the
use of wearable technology in PE can be influenced by teacher philosophy and school resource availability.
Feedback is another area that has been proven to improve learning outcomes in PE through the use of
wearable technology. For instance, Lin ef al. [22] used the watching, imitating, self-examining, enhancing,
and repeating or WISER model in badminton classes and found that students who received multiple types of
feedback through wearable technology significantly performed better compared to those who used traditional
teaching methods. Research on wearable monitoring systems has shown that real-time physiological
feedback can enhance responsiveness and effectiveness, as demonstrated in a study where a neck-worn
sensor detected critical changes in vital signs 12.6 seconds earlier than a traditional system [23]. User
acceptance is another critical factor in the success of wearable technology in PE. Another research on
wearable soft robotics highlights the importance of designing systems that accommodate human movement
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and ensure comfort, which can enhance adoption and engagement in educational settings [24]. Another study
by Xu et al. [25] also investigated how college students’ acceptance of wearable devices, such as smart
bracelets, mediates their effectiveness in improving physical performance [25]. His findings indicated that
acceptance significantly boosted the devices’ effectiveness, enhancing improvements in metrics such as
speed and endurance [25]. This study seeks to bridge that gap by investigating how a programmable device
can improve learning outcomes in PE through active enhancement of motivation and efficiency.

2. METHOD

For this study, a preliminary exploratory method was used to assess the role of physical computing
in enhancing motivation in PE. The experiment was conducted on three students who were randomly picked
from a PE class during a scheduled lesson. The reason for only three participants being used for this study is
because this is only a preliminary experiment and three is enough for observation and testing the efficiency
of micro:bit in real-life situations.

The major instrument used was the micro:bit, a programmable microcontroller equipped with an
accelerometer for tracking and counting exercises. Completion times for each exercise were measured using
a stopwatch, with shorter times indicating greater motivation. Both the stopwatch data and micro:bit activity
counts were reviewed to ensure that only valid completed sets of motions were included in the analysis.
Table 1 lists all instruments used during the experiment. No surveys or self-report instruments were
employed, focusing solely on objective, observable measures of performance.

Table 1. List of instruments

Instrument Description Quantity
micro:bit The main instrument for detecting and counting physical activity 3
Stopwatch  Instrument for recording the time taken to complete the exercises 1

The low sample size also makes it easier to control the conditions, thus allowing the study to
concentrate on the micro:bit technology and the effect on the performance of the individuals [26].
Furthermore, the choice of using three participants in the study strikes the right balance between the data that
can be obtained and the logistics of conducting the experiment during the PE lesson [12]. Lastly, the use of
the small group also helps the participants interact and collaborate with each other during the physical
activities, which has been proven to increase the level of motivation through social support and competition
[6], [10]. Small sample sizes are common and acceptable in exploratory studies, especially in the context of
the classroom due to the constraints that are involved [27].

The physical activities included hula hoop jumping, shuttle run, and sit-ups. These activities were
chosen based on the suitability of the activities for school-going children and the relevance of the activities to
the major components of physical fitness. The micro:bit device was used to create a program that could act as
a motion sensor and a counter, which could identify the movement patterns of the activities and provide real-
time feedback to the participant. The participant was asked to perform the exercise of choice with and
without the micro:bit device, and the time taken to complete the exercise was noted by the researcher.

2.1. Plyometric exercises-jumping through hula hoops

In this activity, the micro:bit was pre-programmed to show the number of jumps made by the
participants, similar to how a pedometer works. The micro:bit counted the number of times the participant
jumped by using its built-in accelerometer. The micro:bit was attached firmly to the ankle of the participant,
ensuring accurate detection of the up-and-down movement along the Y-axis. A threshold was also set for the
micro:bit to detect the acceleration, thus ensuring accurate counting of the number of jumps made by the
participant and giving feedback by making a beep sound after each count. Plyometric activities are known to
improve the performance of the human body, as they are used to increase the power of the muscles [28]. The
main objective of the activity was to measure the time taken by the participants to complete the
predetermined 24 hula hoop jumps. Figure 1 shows the pattern of the jumping hoops.

2.2. Short distance shuttle run

For short distance shuttle run exercises, the setting is the same as the previous activity. It was
conducted by asking each participant to run a 30-meter sprint five times. This is equivalent to running 150
meters in total. The short distance shuttle run requires each participant to move back and forth between two
points. Shuttle runs are often used as an instrument of measuring cardiovascular endurance as well as

J Edu & Learn, Vol. 20, No. 4, November 2026: 2642-2651



JEdu & Learn ISSN: 2089-9823 a 2645

anaerobic fitness because they require rapid acceleration, deceleration, and directional changes over short
distances [10]. In order to increase the motivation of each participant, it was required of them to compete
with each other during the task. The layout of the short distance shuttle run is shown in Figure 2.
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Figure 1. The sequence of jumping through hula hoops from the starting point to the finish line
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Figure 2. The pathway for Students A, B, and C involves performing a shuttle run

2.3. Conventional sit-ups

The third exercise required participants to perform proper form sit-ups, with the objective of
completing 10 repetitions. Proper form in this exercise entails the participant lying on their back with their
knees bent and feet flat on the ground, with hands placed on the chest or behind the head to prevent back
strain [29]. The micro:bit device was strapped on the forehead, chest, or wrist of the participant and
employed to detect changes in the orientation of the body. As the participant changes their position from
lying down to sitting up and then back down, the micro:bit device, which has the capacity to detect angular
motion using the accelerometer, records the complete motion of the participant in the sit-up exercise. A photo
of students performing the sit-up exercise is presented in Figure 3.

Figure 3. The photo was captured while students were engaged in performing sit-ups
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3. RESULTS AND DISCUSSION

This research studies the significance of physical computing in boosting the level of motivation and
engagement of students in PE activities by using micro:bit as the main tool. The research was based on an
experiment with three types of exercises, including plyometric, cardiovascular, and muscular endurance.
From Table 2, it can be seen that the time spent on all three exercises decreased after the students used the
micro:bit device. This shows that the device has a positive effect on the efficiency of exercises. This can be
explained by the motivational factor of technology, which helps students finish exercises efficiently [30].

Table 2. Time taken for 3 exercises without and with wearing micro:bit

Aerobic exercises Evaluation method Without micro:bit
Plyometric exercise- hula hoop  Time taken to finish the jumping 24  Student A: 2 mins 54 sec
jump hula-hoops Student B: 2 mins 31 sec

With micro:bit
Student A: 2 mins 32 sec
Student B: 2 mins 18 sec

Short distance shuttle run

Conventional sit-up

Times taken to finish 5 rounds 30 m
shuttle run

Times taken to get 10 times sit-up
with (TICK) correct posture

Student C: 2 mins 38 sec
Student A: 1 min 43 sec

Student B: 2 mins 3 sec

Student C: 1 min 53 sec

Student A: 1 min 35 sec

Student B: 1 min 56 sec

Student C: 1 min 4 sec

Student C: 2 mins 21 sec
Student A: 1 min 21 sec

Student B: 1 min 45 sec

Student C: 1 min 32 sec

Student A: 1 min 21 sec

Student B: 1 min 39 sec

Student C: 1 min 2 sec

From Figure 4, it is clear that the time taken to complete 24 hula hoop jumps is reduced for students
wearing the micro:bit. All three students showed a reduction in time taken to complete the task after wearing
the micro:bit. For instance, Student A showed a reduction of 12.64%, while Student B showed an 8.61%
reduction, and Student C showed a reduction of 10.76% in time taken to complete the task. This shows that
the integration of the micro:bit in the activity not only helped students track their performance but also
motivated them to complete the exercise efficiently. The reduction also suggests that there is an element of
gamification that motivates students to perform better. Gamification is known to be effective in motivating
students to perform better in educational and physical activities because of its elements of game design that
include points and competition and use of feedback to improve learning and engagement [31].
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Figure 4. Time taken for plyometric exercise (hula-hoops)

Figure 5 shows that participants using the micro:bit completed their shuttle runs in a shorter time.
From the results obtained using the shuttle run, it is clear that there is an improvement in performance when
using the micro:bit. Student A shows a notable improvement in performance. In this case, Student A shows a
21.36% improvement in performance. On the other hand, student B shows a 14.63% improvement. In
addition, Student C shows an 18.58% improvement.

The real time feedback given by micro:bit during exercise helps students push themselves to their
physical limits, as they are aware of their performance at every given time. This awareness helps students
regulate their performance during the shuttle run, allowing them to adjust their pace, stamina, and strategy,
which leads to faster completion times [30]. This continuous feedback also strengthens students’ desire to
improve with each trial, which can be linked to the gamification features of the micro:bit, as it transforms
physical activities into measurable and goal-oriented tasks [32].
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Figure 5. Time taken for a short-distance shuttle run

Figure 6 illustrates the time taken for the conventional sit-up exercise. In the conventional sit-up
exercise, it is observed that the time reduction for completing 10 repetitions in correct posture shows a
positive trend for all the students after wearing the micro:bit. The time taken by Student A has improved by
14.74%. Similarly, for Student B, it is observed that the time has improved by 14.66%. In contrast, for
Student C there is only improvement of 3.12%, possibly due to different physique capabilities. The results
from this research study validate the findings by Gu [30] regarding the efficiency and accuracy achieved by
students while using sensor-based physical computing tools in PE. Similarly, Liu [5] and Cao [32]
emphasized the importance of physical computing tools in increasing the level of enjoyment in PE settings.
The findings from this research study also validate the importance given by Barkley et al. [33] regarding
increasing efficiency in PE settings by using digital tools for scoring and providing feedback to the students,
as observed in this research study through the beeps produced by step count and accelerometer.
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Figure 6. Time taken for conventional sit-ups

Moreover, the research adds to the emerging line of research arguing that autonomy and
competence, as proposed by Deci and Ryan’s self-determination theory [34], are promoted by the provision
of instant and personalized feedback. In terms of the research methodology, it is accepted that the sample size
is relatively small. However, as Bakker [35] argues, small-scale design-based research is particularly
appropriate in the investigation of the feasibility of educational technology studies, even if the sample size is
small. Not only that, this research approach is underpinned by simulation studies in high-dimensional
research, which validate the statistical validity of small-scale experiments using repeated measures or
multivariate statistical analysis. Finally, this research approach also illustrates the practical viability of the
micro:bit in real-life educational settings without the need for significant infrastructure, which supports the
research by Marra et al. [36] on the flexibility of wearable sensor technology in educational settings.

In terms of its contribution to the larger picture, the study contributes to the field in a very practical
sense in terms of its potential to improve physical engagement and reduce sedentary behaviors in students.
This is especially relevant in schools where resources are limited, making more sophisticated fitness trackers
less feasible. This study resonates with Sun et al. [37], where it emphasized the importance of using more
scalable and affordable technologies in the PE curriculum. The use of feedback technologies like beep sounds
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and motion count displays also resonates with the use of formative feedback in PE, as emphasized in the
assessment for learning approach in PE [38].

For theoretical terms, the study expands the work on embodied learning in the context of digital
self-regulation in education. The use of the micro:bit to track record of body movement in a visual form also
resonates with theories of embodied cognition in learning [39]. The study also shows that wearable physical
computing can also potentially support national initiatives in terms of national health and PE policies, like
Malaysia’s National Physical Fitness Standard, also known as SEGAK. Policymakers can potentially use the
micro:bit to support national initiatives in terms of digital literacy and physical activity at the same time,
which resonates with other national initiatives in terms of digital literacy in Malaysia, like the STEM4ALL
movement [40], which combines computing, health, and environmental learning.

4. CONCLUSION

Other than all those benefits and impacts, this research has some limitations as well, particularly in
terms of the small sample group and context. Future research will prepare an enough sample group and
materials to explore diverse contexts and strengthen the research results. Schools can transform conventional
physical exercises and activities into a more engaging experience through gamification concepts by using
physical computing tools like the micro:bit. It is a promising factor to consider in order to address the
growing concerns over childhood obesity while promoting a healthy lifestyle among students by increasing
their interest in PE.
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