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Abstract The transformation to the digital era has
made students increasingly dependent on electronic
devices, resulting in a decline in their physical activity and
health. This study aims to assess the effectiveness of a
Palembang-based cultural exercise called “Ya Saman” as
an effort to improve students' physical fitness amid the
digital transformation process. This study applied an
experimental method with a one-group pretest—posttest
model, involving 40 students from the Physical Education
Study Program at Bina Darma University Palembang. The
intervention program lasted for six weeks, with “Ya Saman”
exercises performed for approximately 5 minutes per
session, combining traditional rhythmic movements,
Palembang music, and contemporary aerobic exercise
principles, delivered through microlearning videos. The
results showed a significant improvement in students'
physical fitness, especially in cardiorespiratory endurance,
as indicated by an increase in the average Harvard Step
Test score from 65.25 to 81.05 (p < 0.05). The N-Gain
scores fell into the moderate to high category, indicating
that the intervention was sufficiently effective. Based on
these findings, it can be concluded that the “Ya Saman”
creative exercise, rooted in Palembang culture, effectively
enhances students' physical fitness while presenting a new
strategy to promote an active lifestyle and preserve local
culture in the digital transformation era.
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1. Introduction

The development of digital technology in the last decade
has triggered a significant transformation in people's
lifestyles, especially among students. Easy access to
information, online learning, electronic entertainment, and
the use of tools such as smartphones and computers have
prolonged the duration of static activities and substantially
reduced the level of daily physical activity among students
[1]. Various studies indicate that today's students have a
fairly high daily screen time, namely >4 hours per day, and
most students with long screen durations also show
minimal physical activity. This pattern illustrates the
increasingly dominant sedentary lifestyle in the digital era
[2]. In line with these findings, intensive advances in
digital technology are reported to be negatively correlated
with the level of physical activity among students, thereby
encouraging lifestyle changes towards predominantly
sedentary behavior [3]. The decline in physical activity
among students is an important issue from the perspective
of young people's health, as increased use of digital
technology tends to shift productive time to passive
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activities [4].

Furthermore, additional research indicates that screen
exposure duration is closely related to inactive lifestyles
among students, although it does not always show a direct
correlation with the intensity of specific physical activities.
However, the prevalence of time spent in front of screens
still affects the overall balance of students' physical activity
[5]. Cross-country research also confirms that intensive
mobile device use is associated with inactive behavior and
potential adverse effects on physical activity, as time that
should be allocated for physical movement is diverted to
passive activities such as playing apps, interacting on
social media, and consuming digital content [6]. In fact,
previous studies have shown that excessive cell phone use
is associated with a decline in cardiorespiratory fitness
among students, which is a crucial indicator of long-term
health [7].

The issue of low participation in sports among students
has attracted global attention. International studies reveal
that students, as a group of young adults, are vulnerable to
declining fitness due to lifestyles dominated by technology
and high academic pressure [8]. Various digital-based
health interventions have been developed to promote
physical activity. However, their effectiveness is largely
influenced by the quality of program design, the relevance
to users’ cultural context, and the level of emotional
engagement the system can generate [9],[10]. This shows
that a digital approach alone is not enough without the
support of meaningful strategies that are appropriate to the
local context.

Physical fitness components, such as cardiorespiratory
endurance, muscle strength, and flexibility, are basic
elements that support the body's functional capacity and
determine an individual's readiness to perform daily
activities without experiencing extreme fatigue [11].
Optimal physical fitness, particularly cardiorespiratory
fitness and muscle strength, also has a strong relationship
with health-related quality of life, which includes physical
and mental aspects, including resilience to stress and
psychological well-being [12]. In addition, various
systematic reviews show a positive correlation between
physical fitness and academic achievement, where
excellent physical condition contributes to improved
cognitive functions such as concentration, memory, and
information processing speed, especially in students and
university students [13]. Therefore, higher education
institutions need to provide innovative, adaptive sports
models that are in line with the characteristics of students
as the digital generation.

One promising method is creative gymnastics that
integrates local culture. The incorporation of cultural
elements, such as traditional dance, local music, and
distinctive rhythms, can increase motivation to exercise
through emotional bonds and pride in cultural identity [14].
Prasetiyo's [15] study on Nusantara Creative Gymnastics
shows that exercise movements inspired by traditional
dance can improve cardiovascular fitness, strength, and

flexibility, while also serving as a means of cultural
preservation. In the context of university students, research
by Manafe et al. [16] proves that Ja'i traditional dance
training has a significant impact on improving the fitness
of medical students. These studies confirm that traditional
dance not only has aesthetic value but also physiological
potential as an organized sport. Furthermore, exploratory
research on traditional dance as a contemporary sport
shows that the rhythmic and energetic movement patterns
in dance can fulfill the principles of physical fitness
training [17].

Palembang culture is rich in traditional dance and music,
including Ya Saman, which is full of solidarity, rhythm,
and dynamic movements. Several local studies and theses
at the Raden Fatah State Islamic University in Palembang
confirm that Ya Saman contains local wisdom and high
educational potential in arts and sports learning [18].
However, the application of Ya Saman as a creative
exercise medium to improve student fitness is still lacking
empirical evidence.

In addition, the use of digital technology through
microlearning videos offers a great opportunity to support
student sports. Microlearning is considered effective
because it delivers material in a short, focused, and easily
accessible manner, making it suitable for the digital
generation [19]. The combination of culture-based sports
and digital media is believed to increase the effectiveness
of interventions and the continuity of student participation
[20].

Although various studies have discussed culture-based
creative gymnastics or digital sports interventions, there is
still a gap in research that integrates the local culture of
Palembang, modern aerobic exercise principles, and digital
approaches into a single model of student physical fitness
intervention. Therefore, this study aims to analyze the
effectiveness of Palembang's cultural-based creative
exercise “Ya Saman” as a means of improving students'
physical fitness in the era of digital transformation.

2. Materials and Methods

2.1. Research Design

This study used an experimental method with a
one-group pretest—posttest design to measure the
effectiveness of the Palembang cultural-based exercise
intervention “Ya Saman” on improving the physical fitness
of students. This design was chosen because it was able to
describe changes in conditions before and after treatment
in the same group.

2.2. Participants

The research subjects were active students from the
Physical Education Study Program at Bina Darma
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University Palembang, aged 18-23 years. The inclusion
criteria included: 1) Students in good health and with no
history of chronic diseases that would hinder physical
activity, 2) Not currently participating in a routine
moderate-to-high intensity physical training program, and
3) Willing to participate in the intervention program for six
weeks. The sampling technique was used purposive
sampling, in accordance with the recommendations for
research on culture-based physical activity interventions
[21].

2.3. Research Instruments

Measurements in this study used two types of
instruments, namely physical fitness instruments and
exercise experience and motivation questionnaires.
Physical fitness was measured using the Harvard Step Test
to assess cardiorespiratory fitness or cardiopulmonary
endurance [22]. This instrument was chosen because it has
been validated and has good reliability in evaluating
changes in fitness due to short-term exercise programs
[23].

In addition to physical fitness measurements, this study
also used a questionnaire on exercise experience and
motivation adapted from the digital generation physical
activity interest scale [24]. This questionnaire aimed to
evaluate students' subjective responses to the “Ya Saman”
creative gymnastics intervention, particularly regarding
motivation and exercise experience while participating in
the program.

The questionnaire consists of 20 statements grouped into
four main dimensions, namely:

1) Interest in digital physical activity (interest in
participating in exercises through digital media);

2) Intrinsic motivation to exercise (enjoyment and
internal drive when participating in exercise);

3) Perception of ease and affordability of exercise
(flexibility of time, duration, and access to
microlearning videos); and

4) Emotional involvement and appreciation of local
culture (interest in elements of Palembang culture in
exercise).

Each statement item is measured using a five-point
Likert scale, ranging from 1 = strongly disagree to 5 =
strongly agree. A higher total score indicates a more
positive training experience and level of motivation.

2.4. Intervention Procedure

The exercise proposed in this study is a cultural-based
creative exercise from Palembang called “Ya Saman,”
which is designed as a short-duration aerobic exercise
performed regularly. This exercise integrates the basic
principles of fitness training with elements of traditional
Palembang dance movements that are rhythmic, dynamic,
and repetitive.
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Each exercise session lasts for approximately 5 minutes
and is systematically arranged according to the FITT
(Frequency, Intensity, Time, Type) principle, which is a
general guideline in the design of structured physical
exercise programs to improve physical fitness [25]. The
exercise frequency is set at 3 times per week for 6 weeks,
resulting in a total of 18 exercise sessions. This frequency
is in line with the recommended moderate-intensity aerobic
exercise for improving cardiorespiratory capacity and
general fitness [26]. The exercise intensity is in the
moderate category, characterized by fast-to-moderate
music tempo and continuous movement patterns involving
large muscles, particularly the lower and upper extremities.
Activities that involve large muscle groups in a rhythmic
and continuous manner have been proven to be effective in
improving heart and lung endurance [27].

The exercise structure consists of three main stages,
namely:

1) Warm-up (£1 minute), consisting of light static and
dynamic stretching movements aimed at increasing
muscle temperature, joint flexibility, and preparing
the cardiovascular system before the core activity. A
good warm-up can reduce the risk of injury and
improve movement performance efficiency.

2) Core exercise (+3 minutes), consisting of a series of
“Ya Saman” gymnastic movements that adapt the
basic movements of Palembang dance with repetitive
patterns, rhythmic tempo, and overall body
coordination [28]. Rhythm-based aerobic movements
with structured repetitions have been proven to
maintain the heart rate in the aerobic training zone,
making them effective for training cardiorespiratory
endurance.

3) Cooling down (+1 minute), consisting of relaxation
and rhythmic breathing movements to gradually
lower the heart rate and prevent excessive fatigue.
The cooling-down phase is important to aid the
physiological recovery process and prevent a sudden
drop in blood pressure after exercise [29].

This exercise is presented through microlearning videos
so that it is easily accessible, repeatable, and tailored to the
characteristics of students as the digital generation [30],
[31]. The combination of short duration, moderate intensity,
and regularity of exercise allows for physiological
adaptation, particularly increased efficiency of the heart
and lungs, even though the exercise time is relatively
limited. The use of microlearning videos in this
intervention is based on the principle that motor learning is
more effective when presented through visual-kinesthetic
media that allow for independent repetition and reflective
feedback. This model is in line with the concept of
technology-based exercise learning design that emphasizes
clear demonstrations, movement segmentation, and
interactive media-based evaluation [32].
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2.5. Data Collection Procedures 3)

1) Pretest: all components of physical fitness are tested
before the intervention.

2) Intervention Implementation: participants follow
structured creative gymnastics for 18 sessions.

3) Posttest: Fitness measurements are taken again after 6
weeks using the same instruments.

2.6. Data Analysis

N-Gain Score (Normalized Gain Score) is a measure
used to determine the effectiveness of learning or
improvement in learning outcomes after treatment
(e.g., new learning methods, training, intervention,
etc.) [33].

3. Results

3.1. Physical Fitness Test Results

Data are analyzed using:
1) Normality test (Kolmogorov—Smirnov) to ensure data
distribution.
2) Paired sample t-test to see significant differences
between the pretest and posttest.

The results of the students' physical fitness tests can be
seen in Table 1 below:

Table 1. Harvard Step Test Pretest and Posttest Results
No. Subject Pretest Posttest No. Subject Pretest Posttest
1 A01 62 78 21 A21 64 80
2 A02 58 74 22 A22 67 84
3 A03 65 82 23 A23 72 88
4 A04 70 85 24 A24 63 78
A05 72 88 25 A25 60 75
6 A06 60 76 26 A26 68 83
7 A07 68 83 27 A27 71 87
8 A08 64 79 28 A28 65 81
9 A09 59 75 29 A29 59 74
10 Al10 66 82 30 A30 66 82
11 All 63 78 31 A3l 62 7
12 Al2 71 87 32 A32 70 86
13 Al3 67 84 33 A33 68 84
14 Al4 62 77 34 A34 63 79
15 Al5 65 81 35 A35 57 72
16 Al6 73 89 36 A36 61 7
17 Al7 69 83 37 A37 69 85
18 Al8 61 78 38 A38 64 80
19 Al9 58 74 39 A39 67 83
20 A20 70 86 40 A40 71 88
Table 2. Descriptive Statistics
N Minimum Maximum Mean Std. Deviation
Pretest 40 57 73 65.25 4.453
Posttest 40 72 89 81.05 4.613
Valid N (listwise) 40
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Based on Table 2 above, the analysis results show a
significant increase in the Harvard Step Test score after the
six-week intervention (p < 0.001). The average increased
from 65.25 to 81.05 with a very large effect size (Cohen's d
= 3.49), indicating a strong practical impact of the
intervention.

Next, a normality test (Kolmogorov-Smirnov) was
conducted to determine whether the data distribution was
normal or not.

Based on Table 3, it can be seen that the significance
value (sig.) for both the Kolmogorov-Smirnov test and the
Shapiro-Wilk test is > 0.05, so it can be concluded that the
research data is normally distributed. Next, a paired sample
test was conducted. Table 4 shows the results of the paired
sample test.

In Table 4, the t-value = 145.482 and the Sig. (2-tailed)
or p-value = 0.000 < 0.05, so Ho is rejected. Thus, the
hypothesis proposed is tested by the data, and the results of
the analysis show a significant increase in the
cardiorespiratory fitness component of students after
participating in the “Ya Saman” creative exercise
intervention for six weeks. The average Harvard Step Test
score increased significantly compared to before the
intervention. This increase indicates that short but
intensive rhythmic exercise can trigger physiological
adaptations in the heart and lung systems.

3.2. Effectiveness of Intervention Based on N-Gain
Analysis

Furthermore, to determine the effectiveness of the
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implementation of the “’Ya Saman” creative exercise, it can
be tested using the N-Gain Score calculation. Table 5
shows the results of the N-Gain Score test:

Table 5 shows that the increase in physical fitness was in
the moderate to high category. The average N-Gain value
was in the range of 0.45-0.68, which means that the “Ya
Saman” creative gymnastics intervention was effective in
improving the physical fitness components of students.
These results support the use of culture-based exercise
models as an alternative to short, efficient physical
activities for the digital generation, who tend to prefer
activities that are fast, practical, and accessible through
digital media [34]. Previous studies have shown that
engagement with digital-based health interventions has a
positive relationship with physical activity levels,
indicating that digital media can encourage higher
participation in physical activities through practical and
repeated access [35].

3.3. Results of the Exercise Experience and Motivation
Questionnaire

The results of the descriptive analysis of the exercise
experience and motivation questionnaire show that the
majority of students responded positively to the
implementation of the “Ya Saman” creative exercise. The
average questionnaire score was in the high category,
indicating that the intervention not only had a
physiological impact but was also well received from a
psychological and motivational perspective.

Table 3. Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Pretest .082 40 .200" .966 40 .260
Posttest .096 40 .200" .967 40 .278
a. Lilliefors Significance Correction
*. This is a lower bound of the true significance.
Table 4. Paired Samples Test
Paired Differences t df Sig.
Mean Std. Std. Error | 95% Confidence Interval of the (2-tailed)
Deviation | Mean Difference
Lower Upper
Pair 1 Pretest - Posttest | -15.800 .687 .109 -16.020 -15.580 -145.482 |39 .000
Table 5. Descriptive Statistics Hasil Uji N-Gain Score
N Minimum Maximum Mean Std. Deviation
Ngain_Score 40 .35 .59 4625 .06630
Ngain_Persen 40 34.88 59.26 46.2516 6.62995
Valid N (listwise) 40
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In terms of interest in digital physical activities, students
stated that the presentation of exercises through
microlearning videos made it easier for them to follow the
exercises consistently. The intrinsic motivation to exercise
dimension also showed high scores, indicating that
students felt happy, excited, and motivated to participate in
culture-based creative exercises.

Furthermore, the dimension of perceived ease of
exercise received a positive score, indicating that the short
duration and digital format of the exercise are in line with
the characteristics of students as the digital generation.
Meanwhile, the dimensions of emotional involvement and
appreciation of local culture show that the integration of
Palembang cultural elements into the “Ya Saman” exercise
increases students' pride and interest in physical activities
with cultural nuances.

Overall, the results of this questionnaire reinforce the
quantitative findings from the physical fitness test: that the
“Ya Saman” creative exercise is not only effective in
improving cardiorespiratory fitness, but also able to
increase students' motivation and positive experiences in
exercising in the era of digital transformation.

4. Discussion

The results of this study indicate that the
Palembang-based cultural exercise “Ya Saman”
significantly improves the cardiorespiratory fitness of
students. The increase in Harvard Step Test scores
indicates physiological adaptation due to exposure to
rhythmic aerobic exercise performed consistently for six
weeks. Physiologically, moderate-intensity exercise and
continuous movement patterns involving large muscle
groups increase the body's oxygen demand, thereby
triggering an increase in stroke volume, cardiac efficiency,
and oxygen uptake capacity (VO2). This adaptation is in
line with the principle of progressive aerobic exercise,
which states that repeated stimuli at regular intervals can
increase the capacity of the oxygen transport system and
metabolic efficiency [36].

In addition, cultural gymnastics has a psychosocial
dimension that strengthens intrinsic motivation through
identity attachment and a sense of belonging to the local
culture. A study of Dang Lupa Komering gymnastics
shows that cultural elements increase participants'
emotional engagement, which has an impact on exercise
consistency and fitness outcomes [37].

These findings are also consistent with international
studies showing that rhythm-based aerobic exercise or
cultural dance has a positive impact on cardiovascular
function. Anderson & Patel [38] explain that culture-based
rhythm exercise not only provides mechanical stimulation
to the cardiovascular system, but also triggers
neurochormonal responses such as increased endorphins
and dopamine, which contribute to fatigue regulation and
increased exercise tolerance. Thus, the improvement in

fitness in this study is likely the result of an interaction
between peripheral physiological adaptations (muscles and
cardiovascular system) and central responses mediated by
the nervous and hormonal systems.

Although the duration of each session is relatively short
(25 minutes), the effectiveness of the intervention can be
explained by the principle of exercise load accumulation.
The literature shows that total weekly exercise volume and
consistency of participation are often more decisive than
the duration of each session. In this context, a routine
micro-session exercise approach can still produce
significant cardiorespiratory adaptations if the intensity is
in the adequate aerobic zone. This reinforces the findings
of a meta-analysis of physical activity interventions in
young adults, which emphasizes the importance of
frequency and adherence over long but inconsistent
duration [39].

From a behavioral perspective, the integration of local
cultural elements in the “Ya Saman” exercise may play a
role in increasing intrinsic motivation and emotional
engagement. Kim et al. [40] reported that traditional music
in physical exercise can significantly increase intrinsic
motivation because it triggers emotional connections and a
sense of identity. In the context of this study, Palembang
cultural elements not only serve as aesthetic variations but
also as meaningful engagement, which has the potential to
increase adherence to exercise. This is in line with the
findings of Rodriguez et al. [41], which show that
culture-based fitness programs have higher participation
sustainability rates than conventional programs due to the
dimensions of social identity and belonging.

The local cultural aspects of Palembang integrated into
the “Ya Saman” exercise also play an important role in
increasing students' motivation and emotional attachment
to physical activity. This is in line with the findings of
Halim [42], who emphasized that physical education based
on local wisdom not only has an impact on physical aspects
but also on the formation of positive attitudes and
appreciation of culture. The research by Tanaka &
Yamamoto [43] adds that a cultural approach in physical
education can reduce mental fatigue levels by up to 20%,
thereby strengthening emotional engagement in the context
of students.

The presentation of exercises through microlearning
videos contributes to the effectiveness of the intervention.
International literature on digital health interventions
shows that flexibility of access, short content duration, and
ease of repetition increase the likelihood of adopting active
behavior among students [44]. In other words, the success
of this program is likely due not only to the physiological
components of exercise, but also to the design of the
intervention, which is in line with the characteristics of the
digital generation, namely the need for flexibility,
autonomy, and instant access.

However, the results must be interpreted with caution.
Without a control group, it is impossible to completely
eliminate the possibility of external factors such as an
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increase in physical activity outside the intervention or a
temporary motivational effect (novelty effect). In addition,
fitness measurements that focus on cardiorespiratory
components do not provide a comprehensive picture of the
intervention's impact on other fitness components such as
strength, flexibility, and balance. Therefore, further studies
with randomized controlled trial designs, larger sample
sizes, and multidimensional measurements are needed to
strengthen causal inferences and expand the scientific
contribution of this research.

Overall, these findings imply that culturally-based
physical activity interventions integrated with digital
technology can serve as a contextual, adaptive, and
sustainable health promotion model in higher education
settings. This approach not only supports physiological
capacity building, but also addresses the motivational and
social dimensions that are crucial in promoting active
behavior change among students.

5. Conclusions

Based on the results of the research and discussion, it
can be concluded that the Palembang-based -cultural
exercise “Ya Saman” is effective in improving the physical
fitness of students in the digital transformation era. The
intervention, which was carried out over six weeks,
showed a significant improvement in cardiorespiratory
fithess components, as indicated by an increase in the
Harvard Step Test score and N-Gain values in the moderate
to high categories. These findings confirm that a
short-duration exercise program conducted regularly can
produce meaningful physiological effects.

The effectiveness of this intervention is inseparable from
the integration of local cultural elements, modern aerobic
exercise principles, and the use of digital media in its
implementation. This combination makes the “Ya Saman”
exercise relevant to the characteristics of students as a
digital generation who tend to prefer activities that are
short, practical, flexible, and meaningful. In addition to
improving physical fitness, this approach also contributes
to increased motivation for physical activity and
strengthens students' appreciation of local culture.

Physiologically, improved cardiorespiratory fitness can
be explained through adaptive mechanisms resulting from
consistent rhythmic aerobic exercise. Continuous
gymnastic movements involving large muscle groups
increase the body's oxygen demand, thereby stimulating an
increase in the working capacity of the heart and lungs. On
the other hand, elements of music and local culture serve as
motivational stimuli that help maintain exercise intensity
and active participant engagement, ensuring the program'’s
effectiveness is achieved even with relatively short
exercise durations.

Thus, the “Ya Saman” creative gymnastics has the
potential to be implemented as part of physical education
programs in higher education institutions, campus health
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promotion activities, and a technology-based cultural
preservation strategy. This model demonstrates potential as
a contextual and adaptive cultural health promotion
innovation in the digital era.

However, to strengthen the scientific validity and
generalization of the findings, further research is
recommended to: (1) use a randomized controlled trial or
quasi-experimental design with a control group; (2) expand
the size and variation of the sample; (3) add measurements
of other fitness components such as strength, flexibility,
and balance; and (4) conduct long-term measurements to
test the sustainability of the intervention effects and the
level of student compliance. These steps will increase the
strength of causal inference and enrich scientific
contributions in the development of culture-based and
digitally-based physical education.
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