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Abstract 

Low cardiovascular endurance among elementary school students remains a 
concern in school-based physical education, particularly given limited engagement 
in moderate-to-vigorous physical activity. This study aimed to compare the 
effectiveness of the Remix Jump Program and conventional physical education in 
improving students' cardiovascular endurance as measured by the Bleep Test. A 
quantitative quasi-experimental pretest–posttest control-group design was 
employed, involving 20 fifth-grade students from SDN Pantai Mekar 01, Bekasi 
Regency, divided into an experimental group (n = 10) and a control group (n = 10). 
Cardiovascular endurance was assessed using the Bleep Test (Multi-Stage 
Fitness Test) before and after the intervention. Data were analyzed using 
descriptive statistics and an independent-samples t-test to compare mean gain 
scores between groups at the 0.05 significance level. The experimental group 
improved from a mean score of 6.57 to 10.45 (Δ = +3.88), whereas the control 
group increased from 6.08 to 7.06 (Δ = +0.21). Inferential analysis indicated a 
statistically significant difference in mean gain scores between groups (p < 0.05). 
Based on cardiovascular endurance outcomes measured by the Bleep Test, the 
Remix Jump Program was associated with greater improvements compared to 
conventional physical education within the scope of the measured variable. These 
findings provide preliminary evidence for the contextual application of structured 
music-based rhythmic exercise in elementary school physical education settings.  

Keywords: Cardiovascular endurance, physical education, rhythmic exercise, 
music-based intervention. 
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INTRODUCTION 

Physical education at the primary level is essential for fostering 

students’ fitness, particularly in developing cardiovascular endurance, 

aerobic capacity, and participation in moderate-to-vigorous physical activity 

(MVPA), which are key indicators of long-term health and physical 

performance (Dimarucot & Macapagal, 2021). However, participation in 
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MVPA during school-based physical education remains relatively low, 

particularly in activities requiring sustained aerobic effort and coordinated 

endurance-oriented movement (Bile et al., 2021; Putri et al., 2024). This 

condition contributes to reduced cardiovascular endurance among 

elementary school students, as reflected in declining aerobic capacity 

associated with sedentary lifestyles and excessive gadget use (Zhai et al., 

2025). Limited engagement in sustained aerobic activities may directly 

affect students’ cardiorespiratory efficiency and movement stamina, 

indicating the need for structured learning interventions that specifically 

target measurable indicators of cardiovascular endurance within school-

based physical education settings. In this context, rhythmic jumping 

activities have the potential to increase aerobic load by inducing continuous, 

repetitive large-muscle movements that elevate heart rate and oxygen 

consumption. The synchronization of movement with rhythmic cues may 

help maintain exercise intensity within a moderate-to-vigorous range, 

thereby providing consistent stimulation to the cardiorespiratory system and 

supporting short-term improvements in aerobic capacity during structured 

physical education sessions.  

The urgency of this research stems from low student motivation to 

engage in continuous aerobic activities during physical education actively. 

Monotonous and unvaried instructional approaches may lead to boredom, 

reducing students' willingness to engage in endurance-based activities 

(Suharti & Darisman, 2017). When participation decreases, opportunities to 

improve cardiovascular endurance also decline. Integrating digital music 

with rhythmic movement activities offers a potential solution by stimulating 

enthusiasm, regulating exercise tempo, and maintaining movement 

consistency (Prakosa & Hartati, 2022; Surur et al., 2025). Rhythm-based 

cues can serve as external regulators, stabilizing exercise intensity and 

promoting sustained participation during aerobic activities. Consequently, 

structured, music-integrated exercise models may improve objectively 

measured cardiovascular endurance in physical education contexts.  
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Several earlier studies highlight the positive effects of approaches 

that incorporate music or rhythmic movement. Rhythmic gymnastics has 

been shown to enhance general motor skills and coordination in young 

children (Valsamidis et al., 2024), while skipping or jump-rope exercises 

have been reported to improve cardiovascular endurance in athletic 

populations (Fawver et al., 2020). However, many of these studies primarily 

focus on general motor development or athletic populations rather than 

school-based physical education contexts. In addition, limited studies have 

objectively measured cardiovascular endurance using standardized aerobic 

assessment tools such as the Bleep Test within a comparative quasi-

experimental classroom design (Chen & Lin, 2021). As a result, empirical 

evidence regarding the effectiveness of structured digital music-based jump 

interventions on cardiovascular endurance in elementary school physical 

education remains limited, indicating a clear research gap.  

This research builds upon a previous study that developed the Remix 

Jump Program as a digital music-based physical fitness training model 

(Gerber et al., 2025). While earlier findings demonstrated improvements in 

student motivation and participation, physiological indicators such as 

cardiovascular endurance were not objectively evaluated. The present 

study extends this work by empirically examining its effectiveness in 

improving cardiovascular endurance, a measurable component of aerobic 

fitness, using the Bleep Test (Selland et al., 2022). The novelty of this study 

lies in the structured integration of rhythmic jumping exercises synchronized 

with systematically programmed digital music to regulate tempo, maintain 

rhythmic pacing, and support consistent aerobic loading (Woodard et al., 

2021; Lahoz et al., 2025). This approach emphasizes contextual 

implementation and objective physiological measurement rather than 

merely combining music and movement.  

Based on the identified gap, the main research problem is whether 

the Remix Jump Program is more effective than conventional physical 

education instruction in improving students' cardiovascular endurance. This 

study employs a comparative quasi-experimental pretest–posttest control-
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group design to examine differences between the intervention and 

conventional learning groups. Cardiovascular endurance is measured 

objectively using the Bleep Test as a standardized aerobic assessment 

instrument. The purpose of this research is therefore to compare the 

effectiveness of the Remix Jump Program and conventional physical 

education in improving cardiovascular endurance indicators measured 

through the Bleep Test. By explicitly adopting a comparative design and 

objective measurement, this study aims to strengthen the empirical 

evidence regarding music-based rhythmic interventions in elementary 

school physical education.  

METHOD 

This study employed a quantitative approach using a quasi-

experimental pretest–posttest control group design (Tarigan et al., 2022; 

Arabi & Saberi Kakhki, 2025). This design enabled comparison between 

students who participated in the Remix Jump Program and those who 

received conventional physical education without altering regular classroom 

conditions. Using pretest and posttest measurements, changes in 

cardiovascular endurance could be observed and compared between 

groups over time. Given the limited number of participants and the single-

school context, this study should be considered a small-scale pilot quasi-

experiment intended to provide preliminary empirical evidence within a 

controlled educational setting. Although quasi-experimental designs do not 

involve random assignment and may be vulnerable to selection bias, this 

limitation was minimized by ensuring baseline equivalence between groups 

and applying clear inclusion criteria. Pretest scores were examined to 

confirm comparable initial cardiovascular endurance levels prior to the 

intervention, and both groups followed regular physical education schedules 

to reduce contextual differences, thereby strengthening internal validity 

while maintaining ecological validity.  

The research was conducted at a public elementary school (SDN 

Pantai Mekar 01), Muaragembong District, Bekasi Regency, West Java, 

from July to September 2025. The site was selected based on preliminary 
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observations indicating low student engagement and limited participation in 

aerobic-based physical education activities. The population consisted of 38 

fifth-grade students, of whom 20 were selected using purposive sampling 

(Fujimori et al., 2024; Kusuma et al., 2025). The selection criteria included 

physically healthy students who were not participating in intensive 

extracurricular sports activities and who maintained a minimum attendance 

rate of 90% during the intervention. The selected sample was divided into 

an experimental group (n = 10) and a control group (n = 10), representing 

comparable characteristics of elementary school students in the context of 

physical education learning.  

The experimental group received an intervention using the Remix 

Jump Program, a digital music-based rhythmic jumping program designed 

to improve cardiovascular endurance. The program was implemented over 

eight weeks, with sessions held five times per week and lasting 

approximately 5–8 minutes each. Each session followed a standardized 

structure: a warm-up phase, a core phase of rhythmic jumping movements 

synchronized with a programmed musical tempo, and a cool-down phase. 

Musical tempo and repetition patterns were regulated and maintained 

consistently across sessions to ensure stable aerobic load and pacing. The 

tempo progression was adjusted gradually to sustain moderate aerobic 

intensity while remaining appropriate for elementary school students. 

Meanwhile, the control group participated in regular physical education 

lessons without rhythmic music integration or structured pacing.  

Cardiovascular endurance was measured using the Bleep Test 

(Multi-Stage Fitness Test), which assesses aerobic capacity through 

progressive shuttle running over a 20-meter distance (Reiter et al., 2025; 

Wirnantika et al., 2017). The test was administered twice, once as a pretest 

and again as a posttest following the intervention. To ensure standardized 

testing conditions, all assessments were conducted on the same field 

surface, at similar times of day, using identical audio signals and 

instructions. Students wore appropriate sports attire, and the same 

https://doi.org/10.29407/js_unpgri.v12i1.27728
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evaluator supervised both pretest and posttest sessions to maintain 

procedural consistency.  

Data were analyzed using both descriptive and inferential statistical 

methods. Descriptive statistics were used to summarize mean scores, 

standard deviations, and changes in cardiovascular endurance for each 

group. Gain scores were calculated to represent differences between 

pretest and posttest measurements. An independent samples t-test was 

conducted to compare mean gain scores between the experimental and 

control groups (Abduh et al., 2020). Statistical analysis was performed using 

SPSS version 24, with a significance level of α = 0.05; p-values below 0.05 

indicate a statistically significant difference between groups.  

RESULTS 

Table 1 presents the pretest and posttest Bleep Test scores for both 

the experimental and control groups. The experimental group recorded a 

mean pretest score of 6.57 and a posttest score of 10.45, yielding a mean 

gain of 3.88. In comparison, the control group showed a mean pretest score 

of 6.08 and a posttest score of 7.06, with a mean gain of +0.21. The 

standard deviation values for each group are also presented in Table 1 to 

describe the distribution of scores across measurement points. Differences 

in mean scores between pretest and posttest can be observed in both 

groups, with a greater numerical increase in the experimental group. Gain 

scores were calculated to represent the change in cardiovascular 

endurance for each group using pretest–posttest measurements. These 

descriptive results provide an overview of score changes prior to inferential 

statistical testing. Further statistical comparisons between groups were 

conducted using an independent-samples t-test. 

The assessment was administered twice, once before the 

intervention (pretest) and once after the intervention (posttest), for both 

groups: the experimental group that followed the Remix Jump Program and 

the control group that followed conventional physical education. 
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Table 1. Pretest and posttest results in the Bleep test measurements 

Group N 
Average 

Pretest 

Standard 

Deviation 

Average 

Post test 

Standard 

Deviation 

Improvement 

(Δ) 

Standard 

Deviation 

Experiment 10 6.57 0.35 10.45 1.69 +3.88 1.46 

Control 10 6.08 0.46 7.06 0.25 +0.21 0.68 

The table is made into a graph, so the results are as follows: 

Figure 1. Pretest and posttest result bleep test Source: Author (2025) 

The data in Table 1 indicate that both groups improved their Bleep 

Test scores, with the experimental group demonstrating a larger gain than 

the control group. The experimental group increased from a mean pretest 

score of 6.57 (SD = 0.35) to a posttest mean of 10.45 (SD = 1.69), resulting 

in a mean improvement (Δ) of +3.88 (SD = 1.46). Meanwhile, the control 

group showed a pretest mean of 6.08 (SD = 0.46) and a posttest mean of 

7.06 (SD = 0.25), with a mean improvement (Δ) of +0.21 (SD = 0.68). These 

values present the mean scores and standard deviations for both groups at 

pretest and posttest. The gain scores reflect the magnitude of change 

observed in each group, calculated as the difference between pretest and 

posttest scores. Further statistical comparison between groups is reported 

in the inferential analysis section. 

Inferential analysis was conducted using an independent samples t-

test to compare the mean gain scores between the experimental and control 

groups. The results showed a statistically significant difference between the 

two groups, t(18) = 6.73, p = 0.000. The mean gain score in the experimental 
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group was higher than that of the control group. These statistical results 

indicate that the changes in cardiovascular endurance between groups 

were not equivalent based on the pretest–posttest measurements. Further 

interpretation of these findings is presented in the subsequent section. 

DISCUSSION 

The structured rhythmic characteristics of the Remix Jump Program 

may explain the observed improvement in cardiovascular endurance. The 

significant difference in cardiovascular endurance between groups 

suggests that the program improved aerobic performance during the 

observed intervention period. The synchronization of jumping movements 

with programmed musical tempo likely helped maintain pacing consistency 

and sustained aerobic engagement throughout each session. The 

alignment between movement tempo and musical rhythm may have 

supported short-term consistency in aerobic load, facilitating continuous 

movement patterns important for short-duration aerobic stimulation in 

elementary school students (Armen Gemael et al., 2025). The integration of 

music within structured jumping activities may also have enhanced task 

adherence during the intervention period, while rhythm-integrated 

movement can support active participation in school-based physical activity 

contexts (Putra et al., 2022). Rather than merely increasing activity volume, 

the program has facilitated controlled, repeated aerobic exposure during 

regular physical education sessions.  

From a physiological perspective, the improvement in Bleep Test 

scores may reflect short-term aerobic responses associated with repeated 

rhythmic jumping performed five times per week over eight weeks. Given 

the relatively brief duration of each session, the findings are more likely 

associated with improved movement efficiency and aerobic tolerance rather 

than long-term cardiovascular adaptation. Regular exposure to moderate 

rhythmic jumping may enhance students' ability to sustain incremental 

shuttle running demands during the Bleep Test. The rhythmic cueing 

embedded in the program likely served as an external regulator, maintaining 

movement tempo and reducing fluctuations in exercise intensity. Such 
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structured rhythmic guidance has been associated with improved motor 

engagement in school-aged children (Septiana et al., 2020). However, the 

present findings should be interpreted within the scope of short-term 

intervention effects rather than prolonged physiological remodeling.  

From a pedagogical perspective, the structured integration of music 

may have helped maintain attention and movement consistency during the 

intervention (Gustiawati, 2017; Saptono et al., 2021). Music in this context 

functions not merely as entertainment but as a pacing guide that supports 

coordinated, continuous movement. The combination of rhythmic cues and 

jumping tasks may have reduced disengagement commonly observed in 

conventional physical education settings. This structured approach may 

help bridge students' need for enjoyable learning with the requirement for 

sustained physical effort. However, motivational variables were not directly 

measured in this study, and therefore, such interpretations remain 

inferential. The primary empirical contribution remains the measurable 

change in cardiovascular endurance.  

The contextual novelty of this study lies in applying a structured, 

digital-music-based jump intervention in elementary school PJOK classes, 

using a comparative quasi-experimental design. While previous studies 

have examined music-integrated movement or skipping exercises 

separately (Asfahani, 2023; Valsamidis et al., 2024; Fawver et al., 2020), 

limited research has evaluated such integration within a controlled 

classroom-based comparison using objective aerobic measurement tools. 

In this sense, the contribution is methodological and contextual rather than 

conceptual. By embedding rhythmic jumping into regular physical education 

sessions, the intervention operationalized aerobic training within a realistic 

school environment, distinguishing it from research conducted in athletic or 

extracurricular settings (Galih Dwi et al., 2024). The findings provide 

preliminary evidence that structured rhythmic jump activities may be 

incorporated into regular physical education sessions to support aerobic 

outcomes.  
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Several limitations should be considered when interpreting these 

findings. The relatively small sample size, single-school context, and quasi-

experimental design indicate that the results should be interpreted 

proportionally within the specific setting of this study. The absence of 

randomization and the limited scope of measurement variables suggest that 

the findings reflect short-term, context-bound outcomes rather than broadly 

generalizable effects. In addition, environmental factors such as weather 

conditions and space availability may have influenced the consistency of 

implementation. These considerations indicate that the results should be 

understood as indicative rather than conclusive evidence.  

Overall, the findings indicate that the Remix Jump Program may 

improve cardiovascular endurance in elementary school physical education 

settings. However, these conclusions are limited to the measured outcome 

and the specific intervention structure employed in this study. Further 

research involving larger and more diverse samples is needed to determine 

the consistency of these findings across broader educational contexts and 

to examine additional components of physical fitness. 

CONCLUSION 

Based on cardiovascular endurance outcomes measured using the 

Bleep Test and a comparative quasi-experimental analysis, the findings 

indicate that students who participated in the Remix Jump Program 

demonstrated greater improvements than those who received conventional 

physical education. The results show that structured digital music-based 

rhythmic jumping exercises were associated with higher mean gain scores 

in the experimental group, indicating significantly greater improvements in 

cardiovascular endurance. These findings directly address the research 

objective of comparing the intervention's effectiveness on objectively 

measured cardiovascular endurance outcomes within the scope of the study 

design. The results also suggest that rhythmic jumping activities aligned 

with digital music support short-term improvements in aerobic performance 

in elementary school physical education settings. 
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However, these findings should be interpreted proportionally given 

the small sample size, single-school setting, quasi-experimental design, and 

focus on a single outcome variable. Therefore, the results represent 

context-specific and preliminary evidence rather than broadly generalizable 

effects within broader educational contexts. Further investigation with 

larger, more diverse samples is required to examine the consistency of 

these findings and to strengthen empirical generalizability across different 

settings.  
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