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Abstrac. The bridge (kayang) is a fundamental floor gymnastics skill that requires spinal flexibility, back muscle
strength, and abdominal muscle strength. However, many elementary school students experience difficulty
performing the bridge due to limited flexibility and insufficient core muscle strength. Therefore, a specific
stretching method is needed to improve this ability. This study aimed to examine the effect of the cobra stretch
training method on students’ bridge ability. This research used a quantitative approach with a one-group pretest—
posttest pre-experimental design to evaluate skill improvement after a structured intervention. The participants
were 20 fifth-grade students of Dahor State Elementary School selected using total sampling. The intervention
was conducted for four weeks, three times per week. The instrument was a validated performance observation
rubric assessing starting position, back arch, position stability, and final position. Data were analyzed using
descriptive statistics, Shapiro~Wilk normality test, paired sample t-test, and Cohen’s d effect size analysis. The
results showed a significant improvement after the intervention (t = —17.172, p < 0.05), with the mean score
increasing from 7.15 to 12.45. The effect size was very large (Cohen’s d = 3.84), indicating a substantial practical
impact. It can be concluded that the cobra stretch method is effective and practical for improving students’ bridge
ability and can be applied in Physical Education learning at the elementary school level.
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INTRODUCTION

Exercise in floor gymnastics is very important for improving students' motor skills,
strength, flexibility, and body coordination. Kayang is a floor exercise movement that requires
spinal flexibility, arm muscle strength, and ideal body balance. Floor gymnastics in Physical
Education (PJOK) learning plays a crucial role in stimulating students' motor development
through structured and sustainable physical activity. Properly designed physical activity has
been shown to improve children's motor skills, including strength, flexibility, and movement
coordination (Aliriad et al., 2023). However, field conditions indicate that many students
experience difficulties in performing a backbend (kayang) due to insufficient abdominal muscle
strength and limited spinal flexibility (Tahrun, et al., 2025). In such situations, a proper and
systematic physical training approach is needed to help students improve their kayang ability.

Various methods have been used to improve floor gymnastics skills. Mobile learning
can facilitate independent learning by allowing students to access materials anytime and
anywhere (Adi et al., 2020). The demonstration method is effective in improving elementary
school students’ learning outcomes because it helps them understand techniques through direct
examples (Asriana, 2022). Task card-based practice techniques can improve floor gymnastics
skills through structured independent practice (Safrial, 2022) Peer tutoring is also effective
because student interaction can enhance learning outcomes (Purnama et al., 2021). Repetitive
practice has been shown to be highly effective in improving floor gymnastics skills (Husnan,
2020; Muhrisin, 2023). Interactive games can create a fun learning environment that supports
movement optimization (Hafid et al., 2025). The problem-based learning model is effective in
improving students’ candle and bridge (kayang) skills (Zahra, et al., 2023). In addition, play-
based methods are important for improving student learning outcomes (Nugroho, et al., 2023).
Based on these studies, it can be concluded that previous research has mainly focused on
learning models and instructional media. However, studies examining specific stretching
techniques that directly target the dominant muscles involved in bridge (kayang) movements
remain limited.

The ability to perform a backbend (kayang) is based on good coordination between the
elasticity of the back muscles, the strength of the abdominal muscles, and the flexibility of the
spine (Tresnowati, et al., 2021). The flexibility of the spinal segments, especially in the lumbar
and thoracic regions, as well as the elasticity of the surrounding muscle tissue, significantly
influence the physiological performance of the bridge. Full extension in the bridge will be
difficult to achieve if spinal flexibility is limited or if the back muscles are tight, and this

condition may increase the risk of injury if the movement is forced. Stretching programs, both
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static and dynamic, are essential for improving flexibility and joint mobility (Fachrurrazi,
2020). Static stretching involves holding muscles in a stretched position for a specific period to
increase muscle fiber tolerance to tension. The cobra stretch is a form of static stretching
exercise that can support the improvement of kayang ability, as it is performed in a prone
position by pushing the body upward using the hands to create spinal extension. This movement
aims to strengthen the lower back muscles while increasing flexibility in the lumbar and
thoracic spine. Therefore, there is a theoretical basis for using the cobra stretch as a technique
to improve kayang ability, as it targets spinal flexibility and the strength of supporting muscles,
which are essential components of the movement.

The novelty of this study lies in its specific focus on applying the cobra stretch method
to improve students' kayang abilities, in contrast to previous studies that focused more on media
development or variations in learning strategies. Compared to conventional stretching methods,
the cobra stretch method is more targeted because it directly stimulates the back and abdominal
muscles, which are the most important muscles in the kayang movement. Furthermore, this
study uses measurable and objective analytical tools to evaluate the success and improvement
in students' flexibility in kayang movements after the training treatment. The results of this
study are more empirical and can be scientifically proven thanks to the quantitative
experimental approach used. This also provides an applicable contribution to developing
training methods for floor gymnastics learning in Physical Education (PJOK) subjects.

The main limitation of previous research lies in the limited number of studies that
specifically examine the effectiveness of targeted stretching exercises on bridge (kayang)
performance, particularly the cobra stretch technique. Previous studies have tended to focus
more on the development of learning media, such as augmented reality-based media and
physical education learning media for floor gymnastics (Asrori, 2022; Zulbahri et al., 2020). In
addition, many studies emphasize the use of instructional models, such as the demonstration
method and practical styles using task cards and Google Forms-based assignments, which have
been shown to improve learning outcomes (Asriana, 2022; Stiyapranomo, 2023). Other studies
have also highlighted psychological aspects, such as students’ anxiety levels during bridge
learning (Hanan et al., 2023). Furthermore, the success of floor gymnastics learning is
influenced not only by training methods but also by the competence of physical education
teachers in designing, implementing, and evaluating the learning process, where strong
pedagogical and professional competence enables teachers to create safe, effective, and student-
centered learning environments (Saifuddin, et al., 2021). Therefore, this study contributes new

insights into the use of the cobra stretch as a simple, practical, and applicable training technique
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for teachers and coaches, as it directly targets flexibility, muscle strength, and balance, which
are essential components in improving students’ kayang ability.

This study aims to find evidence that cobra stretch exercises can improve students'
flexibility, muscle strength, and bridge skills. Furthermore, it aims to offer an alternative, easy-
to-use, effective, and convenient training method to help teachers and coaches teach floor
gymnastics students.

METHOD

Because the purpose of this study was to determine the effect of a specific treatment on
objectively measured variables, a pre-experimental design with a one-group pretest—posttest
model was employed, meaning that the study involved only one group without a control group.
The one-group pretest—posttest design is considered effective for measuring improvements in
students’ learning outcomes or skills after a structured intervention within the same group,
making it suitable for practical learning research such as floor gymnastics (Ghimire et al., 2023).
In this study, all fifth-grade students of Dahor State Elementary School who participated in
Physical Education lessons on floor gymnastics were included as the population. The sample
consisted of all 20 students due to the relatively small population size, following total sampling
principles (Bulus, 2021). The sample selection criteria included students who actively
participated in class activities, had no history of back or spinal injuries, and were able to perform
the bridge (kayang) movement.

The study design consisted of three main stages: pretest, treatment, and posttest. In the
pretest stage, students' initial kayang ability was measured to determine their baseline condition
before being given the cobra stretch exercise. The treatment phase was conducted over four
weeks (12 sessions), with a frequency of three sessions per week and a duration of 30 minutes
per session. Each session consisted of a 5-minute warm-up, a 20-minute main cobra stretch
exercise, and a 5-minute cool-down. The exercises were performed in 3—5 sets, with a holding
time of 15-30 seconds and a rest period of 10—15 seconds between sets. After four weeks of
training, a posttest was conducted to measure the improvement in students' kayang ability. The
use of a pretest—posttest design is important in evaluating the effectiveness of learning or
training programs aimed at improving physical skills (Almomani et al., 2024).

The research instrument used direct physical observation and measurement methods to
assess students' kayang ability. The aspects measured included back flexibility using a back
flexibility test (cobra stretch), back and abdominal muscle strength using the sit-up and back-
up tests, and kayang ability assessed through a performance observation sheet consisting of four

indicators: starting position, back arch, position stability, and final position. Each indicator was
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evaluated using a Likert scale ranging from 1 to 5. To reduce observation errors and obtain a
more accurate average score, measurements were conducted twice. The research instrument
was developed by the researchers based on theoretical references and standard physical fitness
tests. The instrument was also tested beforehand to ensure its reliability. The application of this
measurement approach follows a quantitative methodology based on measurable data (Sauqi,
et al., 2024).

Descriptive and inferential analyses were conducted in this study. The descriptive
analysis included the calculation of the mean, standard deviation, and distribution of students’
kayang ability scores before and after the treatment. To determine whether there was a
significant difference between the pretest and posttest results, inferential analysis was
performed using a paired sample t-test at a significance level of 0.05. The use of a t-test in a
quantitative approach is effective for identifying significant differences in interval or ratio data
(Alfaiz et al., 2023). With a p value <0.05, it can be concluded that cobra stretch training has a
significant effect on students' bridge-like ability.

The research consisted of three main stages: preparation, implementation, and analysis.
The preparation stage included developing the research proposal, designing the instruments,
coordinating with Physical Education teachers, and conducting a pilot test to ensure the validity
and reliability of the instruments (Afandi, 2025). During the implementation stage, a pretest
was conducted, followed by the administration of the cobra stretch exercise according to the
predetermined schedule, and a posttest was carried out after four weeks of treatment. The
analysis stage involved processing the measurement data using statistical software and
interpreting the results to evaluate the effectiveness of the treatment. The findings were then
compiled into a scientific report describing the effect of cobra stretch training on students’
kayang ability.

Overall, this research methodology was systematically and measurably designed to
obtain direct evidence regarding the effectiveness of cobra stretch training in improving
students’ kayang ability. Previous studies have shown that experimental methods are essential
for objectively measuring changes in students’ physical and psychomotor abilities
(Hardiansyah, 2024; Tahrun et al., 2025; Wibowo et al., 2024). therefore, this research is
expected to contribute to the field of Physical Education (PJOK), particularly by providing a
practical, simple, and applicable training method to improve students’ floor gymnastics skills

in elementary schools.
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Table 1. Kayang Skills Assessment Rubric (Scale 1-5)

Rated Score 5 (Very Score 4 Score 3 Score 2 Score 1
aspect Good) (Good) (Enough) (Less) (Very Poor)
Starting Correct Almost Quite right, Many Not ready,
Position position, stable, perfect, there there are position wrong
perfectly ready are minor some errors position
corrections mistakes
Back Optimal, Good arch, Moderate Less Not curved /
Arch symmetrical slight curvature, not  curvature very bad
curve asymmetry yet maximal
Position Stable > 5 Stable, slight  Quite stable, Less stable Unstable,
Stability seconds correction sometimes unable to
without shaky hold
shaking
Final The descent Down quite Less smooth Less Going down
Position was very well, there is a descent controlled very
controlled and minor descent badly/need
safe. correction help
RESULT AND DISCUSSION
Table 2. Frequency of pretest and posttest results
pretest post-test
category freq. presentation category freq.  presentation
Very good 0 0% Very good 1 5%
Good 0 0% Good 7 35%
Enough 1 5% Enough 12 60%
Not enough 11 52% Not enough 0 0%
Very less 9 43% Very less 0 0%

Based on the results of descriptive analysis, it shows a clear increase in students' kayang
abilities after treatment; most students are in the Sufficient (12 students, 60%) and Very Poor
(9 students, 43%) categories, while only 1 student (5%) is in the Sufficient category and no
students are in the Good or Very Good categories.

Table 3. Description of pretest and posttest statistics

statistics pretest post-test
n 20 20
mean 7.15 12.45
standard deviation 1,631 2,038
minimum 5 10

maximum 11 18
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Based on the table above, the number of research samples was 20 students in the pretest
and posttest stages, as shown in the descriptive statistics table. The average (mean) score of
students' abilities was 7.15 in the pretest, but increased to 12.45 in the posttest. This increase in
the average score indicates that students experienced changes in their abilities after the
treatment. Students' abilities after the treatment became more diverse. This is indicated by the
standard deviation of 1.631 in the pretest and 2.038 in the posttest, which indicates that the
variation in the data in the posttest was slightly greater than the pretest. The minimum score in
the pretest was 5 and increased to 10 in the posttest. The maximum score also increased from
11 in the pretest to 18. Overall, these data show that students obtained the lowest, highest, and
average scores after the treatment

Table 4. Test of normality

Shapiro-Wilk

Statistics df Sig.
0.847 20 0.053
0.894 20 0.06

The results of the data normality test using the Shapiro-Wilk test on the pretest and
posttest kayang skill data on twenty students. The test results show a statistical value of 0.847
and a significance value (Sig.) of 0.053 for the pretest data. Meanwhile, the statistical value for
the posttest data is 0.894 and a significance value of 0.060. According to the provisions for
making decisions on normality tests, data is considered normally distributed if the significance
value is greater than 0.05. Because the Sig. values of the pretest (0.053) and posttest (0.060) are
both greater than 0.05, it can be concluded that the pretest and posttest kayang skill data are
normally distributed. Therefore, the data meets the requirements for parametric statistical
analysis using the ordered sample t-test.

Table 5. Paired sampels test

Paired Differences

95% Confidence Interval of the Difference

Standard Std. Error . .
Mean Deviation Mean Lower Upper t df  Sig. (2-tailed)

-5,30000 1,38031 0.30865 -5.94601 -4.65399 -17,172 19 0.0001

The results of the hypothesis testing, which used a paired sample t-test to determine the
difference in the ability of the kayang students before and after the bridge training. The results
of the analysis showed that the average difference value (mean difference) between the pretest

and posttest was 5.30000, indicating that the kayang ability increased after the treatment
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because the difference value was negative (the pretest was lower than the posttest). The
distribution of the data appeared to be quite homogeneous, with a standard deviation of 1.38031
and a standard error of the mean of 0.30865. Furthermore, the degrees of freedom (df) were 19,
the calculated t value was -17.172, and the significance value (Sig. 2-tailed) was 0.0001. There
was a significant difference between the results of the kayang skills of the pretest and posttest
because the significance value was less than 0.05. Therefore, the alternative hypothesis (H1)
was accepted and the null hypothesis (HO) was rejected. Therefore, it has been proven that the
bridge test and cobra stretch exercises have a significant effect on improving the kayang skills
of students.

One of the main problems in learning floor gymnastics, particularly the bridge (kayang)
movement, is that students often have low spinal flexibility as well as insufficient abdominal
and back muscle strength, which makes it difficult to perform the movement with optimal
stability and proper technique, as the ability to perform a bridge is strongly influenced by the
flexibility of the abdominal muscles In addition, muscle strength is an essential component of
floor gymnastics skills (Tresnowati et al., 2021). Based on studies on the testing and
measurement of floor gymnastics skills, this research utilized a bridge performance assessment
instrument alongside measurements of muscle strength and flexibility (Hanan et al., 2023).

The research data showed a normal distribution after the implementation of the
treatment over twelve sessions, indicating that the data met the assumptions required for
parametric statistical testing in accordance with the characteristics of a one-group pretest—
posttest pre-experimental design (Bulus 2021; Ghimire, et al., 2023). The results of the
hypothesis testing using a paired sample t-test revealed a significant difference in students’
kayang ability before and after the treatment. Therefore, it can be statistically concluded that
the training had a significant effect on improving students’ kayang ability. This finding supports
the theoretical perspective that performing a bridge movement requires core muscle strength,
spinal flexibility, and body stability. Core muscle strength and spinal flexibility are essential
components in flexibility and strengthening training (Purnama, et al ., 2021; Zahra, et al., 2023).
Furthermore, these findings are consistent with previous research showing that increased
physical activity and structured exercise contribute to improvements in students’ physical
abilities (Da'i et al., 2024).

Previous research has shown that exercises focused on strengthening core muscles and
increasing body flexibility can improve floor gymnastics skills (Asriana, 2022; Husnan, 2020;
Mubhrisin, 2023). This study examined the implementation of bridge (kayang) exercises as part

of Physical Education learning in schools and found that these exercises are effective, easy to
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perform, do not require special equipment, and are relatively safe for students. These findings
complement previous research on innovative approaches in floor gymnastics learning,
including the use of instructional technology, play-based methods, and problem-based learning
(Adi, et al., 2020; Nugroho, et al., 2023).

This study cannot compare the effectiveness of the bridge test with other types of
training due to several limitations, including the use of a pre-experimental design without a
control group and a limited sample size. Consequently, the results cannot be broadly
generalized, and further research is needed with better experimental designs and various
training methods.

CONCLUSION

This study aimed to evaluate the effect of cobra stretch training on students’ kayang
ability, and the results indicate an improvement following the intervention. These findings
provide preliminary empirical indications of the potential effectiveness of cobra stretch training
in improving spinal flexibility, core muscle strength, and overall kayang ability, which are
important components in floor gymnastics. Previous studies have examined flexibility, spinal
extension, and core strength in relation to bridge (kayang) performance (Husnan, 2020;
Muhrisin, 2023) however, the application of specific stretching techniques such as cobra stretch
has received relatively limited empirical attention in Indonesian elementary Physical Education
contexts. From a methodological perspective, the use of a pre-experimental quantitative design
with objective performance measurements provides measurable evidence of improvement after
the training program, although causal conclusions should be interpreted with caution.
Practically, cobra stretch training can be considered a simple, safe, and applicable alternative
exercise for Physical Education teachers and coaches to support the development of students’
kayang ability. However, this study has several limitations, including the absence of a control
group, a relatively small sample size, and the use of a single training method; therefore, future
research is recommended to employ more rigorous experimental designs, involve larger and
more diverse samples, and compare cobra stretch training with other flexibility and
strengthening interventions to obtain more comprehensive and generalizable findings.
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