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Abstract Artificial intelligence (Al) has proved its
potential in various educational settings. However, its

application in exercise-based learning remains unexplored.

It is vital as some countries (e.g., the Philippines) have a
high prevalence of physical inactivity, and most youth do
not meet the recommended levels for maintaining health.
Thus, this study investigates how incorporating Al-driven
applications into tertiary physical education classes affects
students' physical fitness performance. A non-randomized
two-group design was utilized to compare pre- and
post-test  scores.  Standardized  tests  measured
cardiovascular endurance (CVE), upper body (UBS), core
(CS), and lower body strength (LBS). An 8-week
intervention with Al-driven exercise was implemented.
Post-test scores showed that the Al-enhanced group (AG)
performed significantly better than the traditional group
(TG), with CVE at p<0.01 and UBS, CS, and LBS at <
0.001. The TG showed improvement only in CVE and
LBS p<0.01. Conversely, the AG showed significant
improvements in CVE, UBS, and LBS (p < 0.001) and CS
(p < 0.01). These mean that using Al-driven applications
during exercise has a favourable effect on students'
physical fitness. Further research is recommended to
encompass a variety of populations and educational
settings while addressing Al literacy and ethical concerns
to maximize its potential in promoting lifelong physical

activity participation for overall fitness improvement.

Keywords Artificial Intelligence, Cardiovascular
Endurance, Mobile Applications, Muscular Strength,
Physical Fitness, Tertiary Education

1. Introduction

The rapid technological advancement puts educators and
institutions on the verge of a technological renaissance,
with  Al-driven innovations rapidly infiltrating the
educational system, bringing in a new era of improving the
learning experience and promoting academic performance
[1,2]. The distinctive ability of Al to personalize learning
experiences, seamlessly adapt to individual needs, and
optimize instructional strategies highlights its potential in
education [3]. Despite Al's rapid integration and potential
in various educational settings [4,5,6], its adoption in
physical education still needs to be improved [2]. To the
authors' knowledge, this is the first study investigating the
potential of artificial intelligence in university physical
education classrooms in the Philippines. A key concern
highlights this concern, as the WHO reports that Filipino
youth had the highest global prevalence of physical
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inactivity in 2019 (93.4%) [7]. A subsequent study in 2022
confirmed that most children and youth are insufficiently
active to become healthy [8].

This alarming statistic indicates a potential gap in
learning results throughout the physical education
curriculum, which aims to instill in students a lifelong
participation in physical activity. Curriculum content,
exceptionally prolonged or repetitive physical education
activities, may exacerbate this situation by fostering
negative attitudes toward physical education [9]. The
ever-changing landscape of educational technology
adoption [10,11] further underscores the need for this study.
It calls for new ways to get students more involved and
help them learn physical skills more efficiently [12].

The Philippine Commission on Higher Education
(CHED) acknowledged these concerns and implemented
the Physical Activity Towards Health and Fitness
(PATHEFIit) courses to establish new guidelines.

One of the curriculum’s objectives is to help students
improve their physical health and foster lifelong physical
activity participation. However, the issues of inadequate
facilities and extended PE sessions still exist due to the
persistence of once-weekly classes, resulting in reduced
student interest and restricted physical activities that may
affect the attainment of the curriculum'’s objectives.

Accordingly, this research examines the possible effect
of integrating Al on enhancing students’ physical fitness
performance, focusing mainly on cardiovascular endurance,
upper body, core, and lower body strength. This study may
address the potential curriculum disparities and explore
innovative strategies to enhance learning experiences and
sustain physical activity over a lifetime for students
enrolled in the course.

2. Materials and Methods

2.1. Participants

Eighty physical education students, 44 males, and 36
females, having a mean age of 18.87 years, were the
respondents of this quasi-experimental study which was
undertaken at Mindanao State University-1ligan Institute of
Technology. Subjects were screened using the Physical
Activity Readiness Questionnaire (PARQ) to ensure their
health and safety before participating in the study. The
study excluded ten (10) students, six males, and four
females, due to any of the following conditions: (1)
recovering from or experiencing cardiovascular ailments,
scoliosis, injuries, or fractures; and (2) being unwell or
having poor physical health during the post-test period.

2.2. Research Design and Procedures

The current study used a non-randomized two-group
design to assess whether there was a significant difference

in the scores before and after the intervention within and
between the groups. It also looked at how incorporating
artificial intelligence tools into the classroom affected
students' cardiovascular endurance, upper body, core, and
lower body strength. The weight, height, and medical
certificates of the participants were taken at the university
clinic. A pre-participation screening and briefing was
conducted for the study's participants, detailing the
timetable, study protocol, PARQ completion, and test
demonstration.

Qualified participants engaged in a pre-test protocol
under the supervision of PE professionals, utilizing the
following tests: the study utilized the short-form Harvard
step test for cardiovascular endurance (CVE). Participants
step for five minutes or until exhaustion at 30 steps per
minute. Several studies have reported that the Harvard
step-test is highly valid and reliable when used in the
general adult population [13,14]. The Extended-Arm Hang
Test for Upper Body Strength (UBS) requests participants
to hang from a horizontal bar with their arms extended to
their maximum capacity. This test assesses responders'
hand, arm, and shoulder strength by measuring the period
they can hang from a bar with arms extended straight [15].
The plank test for core strength (CS) involves maintaining
an elevated plank position for an extended period. This test
assesses the strength and endurance of the back and core
stabilizing muscles and has excellent test-retest reliability
[16]. Wall squat exercises lower body strength (LBS),
where students sit with their back towards the wall and
their knees and hips bent at 90< A stopwatch measured the
duration of the wall sitting in this test, which evaluates
isometric leg endurance [17]. Kurniawan et al. [18] found
that this test is highly reliable and valid in determining
lower-body strength.

The Al-enhanced group participated in an 8-week
structured class (see Table 1) that incorporated Al-driven
applications such as Active Arcade, Tuby, Jumpr, and
Sports Play, along with various gamified exercises to aid in
performing the prescribed activities. Each application
offered distinct functionalities designed to improve
engagement and fitness outcomes. Real-time feedback
capabilities allowed students to adjust their exercise
technique and intensity immediately.

Personalization algorithms ensured that exercises were
tailored to individual fitness levels, helping participants
progress at a manageable pace. Gamification
elements—such as points, badges, and
leaderboards—maintained motivation and interest, making
exercise sessions more dynamic and enjoyable.
Additionally, progress-tracking features enabled students
to monitor their improvements over time, fostering
goal-setting and sustained effort. The traditional group, on
the other hand, had a regular class. After the intervention, a
test was administered with conditions and protocols
identical to the pre-test.
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Table 1. Intervention Program implemented in the experimental group promoting safer and more effective workouts
Target Component Activity No. Sets Application
Week 1 Cardiovascular Endurance Warm-up (jumping jacks) 32.ct, 1 set
Laser Dodge Group Activity Active Arcade
Box Attack
Week 2 Lower Body Strength Cone knockout 2 Active Arcade
Bunny hops 2
Galaxy Jumpers 2
Week 3 Core Strength Box Attack (Warm-up) Active Arcade
PlankUp 2 Tuby
Plank Corridor 2
GravityPush 2
Week 4 Upper Body Strength Triceps Dips 20 ct., 3 sets Gamified Strategy
High 5s 20 ct., 3 sets
Push-up Hockey 1 set
Take the Beans 1 set
Week 5 Cardiovascular Endurance Dance Exercise
Sport Play Sports Play
Cone knockout Active Arcade
Week 6 Lower Body Strength Jump Rope 3 Jumpr
Box Attack 3 Active Arcade
Fit Pals 3
High kicks 3
Week 7 Core Strength Slider 3 Tuby
Crunch Bicycle 3
Leglift Escape 3
Week 8 Upper Body Strength Warm-up: Dance Exercise
Pushout 3 Tuby
Burpees 3
GravityPush 3

2.3. Statistical Analysis

Descriptive statistics were utilized to define the
participants' demographic characteristics and pre-test and
post-test scores in physical fitness performance. Values
were expressed as the mean and standard deviation. The
paired sample t-test was used to determine the significant
difference in the fitness tests for each group before and
after the intervention. The independent t-test was utilized
to test whether there was a significant difference in the

scores between the Al-enhanced and traditional groups.
The analysis was carried out using the Statistical Package
for the Social Sciences (SPSS).

3. Results

3.1. Pre-Test Scores

The study comprised a sample of 70 students enrolled in
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a tertiary physical education course (32 females and 38
males), with an average age of 18.85 years (SD = 0.77) and
a mean BMI of 20.78 (SD = 4.49). The traditional group's
pre-test results in seconds were as follows:
cardiorespiratory endurance (CVE) mean = 52.61 fit index
(SD = 19.82), upper body strength (UBS) mean = 35.86
(SD = 24.78), core strength (CS) mean = 63.71 (SD =
35.45), and lower body strength (LBS) mean =58.54 (SD =
25.69). In comparison, the Al-enhanced group
demonstrated a similar performance in CVE, with a mean
of 51.46 fit index (SD = 11.587), but they did better in
upper body strength (M = 43.80, SD = 29.005), core
strength (M = 101.80, SD = 65.937), and lower body
strength (M = 71.34, SD = 61.160).

The t-test for independent samples demonstrates a
significant difference in pre-test scores only in core
strength (CS) (p = 0.004). Nonetheless, no significant
changes were observed in cardiorespiratory endurance
(CVE) (p = 0.768) and strengths in the upper body (UBS)
(p =0.22) or lower body (LBS) (p = 0.26).

3.2. Post-Test Scores

Following the 8-week intervention program, the
traditional group scored average in several learning areas.
These included cardiovascular endurance (CVE) mean =
69.77 (SD = 17.54), strength in the upper body (UBS)
mean = 36.80 (SD = 22.76), core (CS) mean = 65.89 (SD =
32.83), and lower body (LBS) mean = 69.46 (SD = 33.59).
On the other hand, the Al-enhanced group had much better
results across all measures: their cardiovascular endurance
was 82.94 (SD = 17.42), strength in the upper body was
68.60 (SD = 47.02), core strength was 132.86 (SD = 75.60),

and their lower body strength was 109.11 (SD = 57.93)
(Figure 1).

3.3. Independent Sample Test in the Post-Test Scores
between the Traditional and AI-Enhanced Groups

Table 2 shows that both groups differed significantly
across all measured areas following the intervention.
Specifically, cardiovascular endurance (CVE) (p = 0.002),
strengths in the upper and core (p<0.001), and strengths in
the lower body (LBS) (p = 0.001) all showed significant
differences.

3.4. Paired Samples T-test for the Traditional Group

Paired samples t-test analyses (Table 3) show that the
intervention in the traditional group significantly increased
cardiovascular endurance (CVE) by 17.16 fit index (p <
0.001) and lower body strength (LBS) by 10.91 seconds (p
= 0.002). However, changes in upper body strength (UBS)
and core strength (CS) did not appear significantly
different (p-values of 0.775 and 0.649, respectively).

3.5. Paired Samples T-test for the Al-enhanced Group

The Al-enhanced group demonstrated significant
improvements across all measured areas, as shown in Table
4. Cardiovascular endurance (CVE) went up by a mean of
31.485 fit index (p < 0.001), upper body strength (UBS)
improved by 24.8 seconds (p = 0.001), core strength (CS)
increased by 31.06 seconds (p = 0.003), and lower body
strength (LBS) saw an increase of 37.771 seconds (p <
0.001).

FITNESS SCORE SUMMARY
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Table 2. Comparison of the Post-test Scores between the Traditional and Al-enhanced Groups
Levene's Test
for Equality
of Variances t-test for Equality of Means
95%
Confidence
Interval of
the
Sig. Mean Std. Error Difference
Subscale F Sig. T Df (2-tailed) | Difference | Difference Lower Upper
Equal variances
3.155 | 68 **.002 13.178 4.177 4.842 21514
assumed
CVE .013 910
Equal variances
3.155 | 67.10 .002 13.178 4.177 4.842 21514
not assumed
Equal variances
3.601 | 68 .001 31.800 8.830 14.181 49.419
assumed
UBS 14.82 | .000
Equal variances
3.601 | 49.10 *** 001 31.800 8.830 14.057 49.543
not assumed
Equal variances
4.807 | 68 .000 66.971 13.932 39.170 94.773
assumed
CS 23.01 | .000
Equal variances
4.807 | 46.39 **% 000 66.971 13.932 38.933 95.010
not assumed
Equal variances
3.504 | 68 .001 39.657 11.319 17.071 62.243
assumed
LBS 9.290 | .003
Equal variances
3.504 | 54.54 *** 001 39.657 11.319 16.970 62.344
not assumed
*Difference is significant at 0.05 level; **p<0.01, ***p<0.001 (2-tailed)
Table 3. Comparison between Pre and Post-Test Results of the Traditional Group
Paired Differences t df Sig.
) . (2-tailed)
Mean Std. Std. Error 95% Confidence Interval of the Difference
Deviation Mean
Lower Upper
PRE-CVE 17.16 24.082 4.071 8.885 25.43 422 | 34 *** 000
POST-CVE
PRE_UBS - .943 19.318 3.265 -5.693 7.579 289 | 34 775
POST_UBS
PRE_CS - 2.171 27.997 4.732 -7.446 11.79 459 | 34 .649
POST_CS
PRE_LBS - 10.91 19.420 3.283 4.243 17.59 333 | 34 **.002
POST_LBS

*Difference is significant at 0.05 level; **p<0.01, ***p<0.001 (2-tailed)
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Table 4. Comparison between Pre and Post-Test Results of the AI-Enhanced Group
Paired Differences T df Sig.
- B (2-tailed)
Mean Std. Std. Error 95% Confidence Interval of the Difference
Deviation Mean
Lower Upper

PRE-CVE

31.485 15.061 2.546 26.311 36.658 12.367 | 31.49 | ***.000
POST-CVE
PRE_UBS -

- 24.800 38.860 6.569 11.451 38.149 3.78 34 ***.001

POST_UBS
PRE_CS -

31.057 56.598 9.567 11.615 50.499 3.25 34 **.003
POST_CS
PRE_LBS -

37.771 52.052 8.798 19.891 55.652 4.29 34 *** 000
POST_LBS

*Difference is significant at 0.05 level; **p<0.01, ***p<0.001 (2-tailed)

4. Discussion

The study examines the effect of integrating Al-driven
applications such as Active Arcade, Tuby, Jumpr, Sports
Play, and various gamified exercises in physical education
classes. Specifically, it aims to compare the scores in the
fitness tests between the traditional and Al-enhanced
groups after the intervention and assess the difference
before and after the intervention for each group.

4.1. Analysis of Scores between Groups after the
Intervention

The present analysis revealed a statistically significant
difference between the two groups following the
intervention, with the Al-enhanced group performing
better, as evidenced by a higher mean across all measures.
While the traditional group did show statistical
improvements in cardiovascular endurance and lower body
strength, these gains were not as pronounced as those in the
Al-enhanced group. The fact that the experimental group
got much higher scores suggests that using Al-powered
apps like Active Arcade, Tuby, Jumpr, Sports Play, and
other gamified exercises to improve cardiovascular fitness
and lower body strength works better. This finding aligns
with existing research showing that Al-driven training
plans can outperform regular programs in improving
cardiovascular health and muscular strength [3,19].

The score disparity between the two groups highlights

the personalized and adaptive nature of Al-driven exercises.

These Al systems can tailor workouts to each student's
needs and progress, delivering more comprehensive and
practical training regimens [20]. By personalizing exercise
recommendations and feedback based on individual
requirements, Al technology ensures that students receive
workouts designed to meet their fitness levels and goals
[21].

Similarly, the significant differences in core and upper
body strength further emphasize the efficacy of
Al-enhanced interventions. The Al-enhanced group

showed much more significant improvements in these
areas than its counterpart, which saw no significant gains in
these fitness components. This finding suggests that
Al-driven interventions provided more targeted and
efficacious training [22] for core and upper body muscles
[19]. Unlike traditional exercises, which focused on
general routines like calisthenics and aerobics, the
Al-driven program offered customized workouts targeting
these muscle groups. The real-time feedback and
adjustments provided by Al technology likely ensured
correct form and optimal performance, maximizing the
benefits of each exercise [20,23].

The ability of Al-enhanced interventions to deliver
targeted training is a critical advantage. Traditional
approaches, such as aerobics and Tabata workouts, offer a
generalized approach that may need to address the specific
needs of all muscle groups adequately. In contrast, the
Al-driven program could dynamically adjust exercises to
focus on weaker areas, provide immediate corrections to
form, and progressively increase difficulty based on
individual progress [24,25]. This level of personalization
and adaptability likely contributed to the significant
outcomes observed in the Al-enhanced group. The
implications are clear: Al-driven interventions offer a more
efficient and practical approach to improving physical
fitness, especially in educational settings.

Moreover, students who use Al-driven applications have
the unique opportunity to exercise anytime, as these
technologies allow for convenient workouts without
needing large spaces or equipment, making physical
activity more accessible and enjoyable [24,25]. In contrast,
traditional physical education classes typically only allow
exercise once a week. Given the WHO's recommendation
that individuals should engage in physical activity at least
three times a week for optimal health, the introduction of
Al-driven exercise apps is beneficial. These apps help
alleviate the growing problem of inactivity in the
Philippines, particularly among the youth, by making
regular exercise more convenient and consistent.
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4.2. Analysis of the Scores in the Traditional Group
between Pre-and Post-Intervention

The findings of the current investigation reveal
noteworthy improvement in the traditional group
regarding cardiovascular endurance and lower body
strength after the intervention, but not in core and upper
body strength. The improvement can be attributed to the
activities that they engaged in, which included a
combination of aerobics, calisthenics, exercises, light
Zumba routines, and a Tabata workout. Each activity
targets a different muscle group, specifically the lower
extremities and the cardiovascular system, including the
heart and lungs.

These results are consistent with earlier studies of
calisthenics training, which enhanced college students'
lower body strength and endurance [26]. Combining
calisthenics with aerobic exercise is more effective for
improving muscular endurance and cardiovascular
endurance in obese females [27]. Similarly, a study on
Zumba fitness demonstrated superior effects on muscle
strength and endurance in female university students [28].
Similar research also indicates that Tabata and
high-intensity interval training (HIIT) can significantly
improve cardiovascular endurance and muscle strength
[29].

Consequently, the lack of significant improvement in
upper body and core strength suggests that these specific
muscle groups have been less utilized and engaged during
the exercises, meaning that these specific muscle groups
received inadequate intensity. The principle of progressive
overload is crucial for effectual resistance training, stating
that the stimulus should gradually increase to promote
adaptation [30]. Training intensity and volume play
significant roles in muscle strength and size gains, with
higher intensities potentially more beneficial for trained
individuals [31]. The contention is that the body will adapt
when tension constantly increases. While aerobic and
calisthenic exercises alone can enhance lower body
strength, flexibility, and cardiovascular endurance [27],
they may not substantially provide the intensity needed for
the upper body and core strength to improve [26].

Incorporating weight training or specific core strength
exercises into aerobic programs can improve muscular
strength, endurance, and body composition [32].
Combining aerobic exercise with strength training,
primarily focusing on the core, is more effective in
improving overall physical fitness than aerobic or
calisthenic exercises alone [27]. These findings underscore
the importance of creating well-rounded fitness regimens
that address all major muscle groups and foster consistent
engagement to encourage holistic development and
prevent potential areas of weakness.

4.3. Analysis of the Scores in the Al-enhanced Group
between Pre-and Post-Intervention

This study has found enough evidence to show that the
intervention plan that integrates Al-driven applications

such as Active Arcade, Tuby, Jumpr, Sports Play, and
various gamified exercises in the students' exercise-based
learning activities was effective in  improving
cardiovascular endurance and strength in the upper body,
core, and lower body. The significant improvements in
these areas highlight the capability of Al-driven
applications to enhance various components of physical
fitness by providing a more targeted and effective
intervention [20].

The success of Al-driven applications in improving
student fitness underscores their potential to revolutionize
physical education classes. By offering personalized and
adaptive exercise routines [2], real-time feedback [24], and
interactive features [24,33], Al technology has the
potential to improve learning environments by making
them more motivating and engaging. Students are more
inclined to stick to their exercise routines when they get
immediate input and have access to how they are doing
[20,21], leading to better overall fitness outcomes.

Moreover, Al applications in physical education
promote active participation, foster a lifelong commitment
to physical activity, and improve overall educational
experiences [34,35]. This development may address the
issue of the high prevalence of inactivity among Filipino
youth by cultivating a culture of regular exercise and
healthy living that can continue into adulthood. These
results are particularly relevant to the country's newly
established tertiary physical education curriculum,
Physical Activity toward Health Fitness (PATHFIT) 2,
which focuses on exercise-based fitness activities.
Integrating Al-driven applications into this curriculum
represents a significant advancement, demonstrating how
modern technology can enhance physical education
programs. The successful implementation of Al
interventions in PATHFIT 2 can serve as a model for other
educational institutions, showcasing the benefits of
incorporating technology into fitness education.

Expanding the study to cover a broader range of
demographics and geographic locations may improve the
findings' generalizability. Furthermore, while this study
centered on the short-term impacts of the intervention,
future research might investigate the continued
effectiveness of fitness improvements through longitudinal
designs. Using hybrid teaching models that combine
traditional exercises with Al-assisted ones, as well as
qualitative methods to capture the students’ experiences
and perspectives, could give a complete picture of how
well the intervention worked. Lastly, addressing
technological limitations, accessibility challenges, and
strategies for increasing Al literacy among students and
teachers will further optimize the effectiveness and
inclusivity of Al-driven applications in physical education.

5. Conclusions

This study contributes significantly to physical
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education and technology by exploring how Al-driven
applications improve the physical wellness of university
students. It highlights Al for tailoring exercises to
individual needs, effectively improving cardiovascular
endurance and stability in the upper, core, and lower body.
The findings could inform educators and policymakers
about producing more effective PE curricula that utilize
Al-driven technologies to reduce physical inactivity and
use these tools for overall fitness improvement. The study's
evidence supports Al-driven interventions as more
effective than traditional methods, offering schools in
resource-limited settings a pathway to adopt similar
strategies and promote lifelong fitness habits for better
health and well-being.
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