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Abstract

The long jump is one of the events in athletics that requires good physical ability, especially leg muscle
strength as the main factor in producing maximum thrust. Optimal leg muscle strength plays an
important role in determining an athlete's jumping distance. However, based on observations in the
field, the leg muscle strength of long jump athletes is still not optimal, so an appropriate training method
is needed to improve this ability. One form of training that can be applied is step rthythm training, which
emphasizes regularity of tempo, frequency, and coordination of steps in the initial phase leading up to
the push-off. This study aims to determine the increase in leg muscle strength through the application
of step rhythm training in long jump athletes in East Kalimantan. This study used a quantitative
approach with a pre-experimental design through a one-group pretest-posttest design. The study
population consisted of 32 long jump athletes from several districts/cities in East Kalimantan, with a
sample of 12 senior athletes selected using purposive sampling. Data collection techniques used the
Standing Broad Jump test to measure leg muscle strength before and after the application of step thythm
training. Data were analyzed using descriptive statistics and the Paired Sample t-Test inferential test
after conducting the Shapiro-Wilk normality test. The results showed that the pretest mean value of
4.90 increased to 5.75 on the posttest. The Paired Sample t-Test results showed a significance value of
0.000 (Sig. < 0.05), indicating a significant increase after the application of step rhythm training. Thus,
the application of step rhythm training can increase the leg muscle strength of long jump athletes in
East Kalimantan.
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INTRODUCTION

Sports are physical activities that play a strategic role in shaping the quality of human
resources, both in terms of health, fitness, and achievement. Sports activities not only serve to
maintain physical and mental condition, but also become a means of character building and
optimal development of individual potential (Syahriannor et al., 2024). In the context of
performance development, sports are seen as a planned process that requires scientific support,
appropriate training methods, and systematic program management (Wahyudin et al., 2025).
One of the sports that forms the basis for various other sports is athletics. Athletics is known

as the mother of sport because fundamental movements such as walking, running, jumping,
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and throwing form the foundation for various forms of sporting activities (Cika Sinta
Anggraenil, Rhama Nurwansyah2, 2021; Zikri et al., n.d.).

Among the events contested in athletics, the long jump is a discipline that requires a
combination of physical ability, technique, and high movement coordination. The long jump
aims to achieve the longest possible jump distance through the stages of approach, takeoft,
flight, and landing (PAIT1 & SUKENDRO2, 2022). The success of the jump is largely
determined by the quality of the takeoff phase, as this is when the horizontal speed from the
run-up is converted into vertical thrust. Therefore, the strength and explosive power of the leg
muscles are key components in supporting an athlete's performance. Leg muscles such as the
quadriceps femoris, hamstrings, gluteus maximus, and calf muscles (gastrocnemius and soleus)
play an important role in generating explosive force during the takeoff (Buckthorpe & Stride,
2019; Sutriawan & Syafruddin, 2024).

Physiologically, muscle strength is the ability of a muscle or group of muscles to
perform maximum contraction when faced with a load (Nurulita & Sukamto, 2023). This
strength does not appear instantly, but rather through a systematic, progressive, and continuous
training process (Anggia, 2019). Training principles such as overload, specialization,
individualization, and progressivity must be applied to ensure optimal physiological adaptation
(Puspodari, 2020). In the context of improving long jump performance, various forms of
physical training such as plyometrics, circuit training, and progressive weight training have
been proven to contribute to increased strength and power in the leg muscles (Nurul Istiqomah,
Shahibah Yuliani, 2025; Yayan Gozali , Donny Setiawan, 2024).

One relevant training approach to improve the quality of the push-off is step rhythm
training. This exercise emphasizes the regularity of tempo, frequency, and stride length in the
initial phase, helping athletes achieve precise and stable balance. Step rhythm training has been
shown to influence movement efficiency and control of biomechanical load during physical
activity (Futrell et al., 2020; Tudor-locke et al., 2019). Additionally, step rhythm training
developed as sensorimotor training can also improve coordination and optimal involvement of
the lower extremity muscles (Jee, 2022). Thus, this training not only plays a role in technical
aspects but also provides strength and explosive power stimuli to the leg muscles.

Based on field observations, long jump athletes in East Kalimantan still face challenges
in leg muscle strength, which affects the maximum results of their jumps. Although their initial
speed is relatively good, their thrust during the takeoff phase is not yet optimal, so their jump
distances have not reached their full potential. This condition indicates the need for more

specific, targeted, and athlete-based training methods. Given the importance of leg muscle
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strength in determining long jump performance, the application of step rhythm training is seen
as a potential alternative to significantly improve the quality of the takeoff.

Based on the above description, this study focuses on the application of step rhythm
training to improve leg muscle strength in long jump athletes in East Kalimantan. Theoretically,
this study is expected to enrich the study of rhythm-based training methods in athletics.
Practically, the results of this study are expected to serve as a reference for coaches in
developing more effective and measurable training programs to support the improvement of

long jump athletes' performance at the regional and national levels.

METHOD
This study uses a quantitative approach with a pre-experimental design. A quantitative

approach was chosen because the study focuses on data in the form of measurement results that
are analyzed using statistical techniques to determine whether there are changes after treatment.
The design used is a One Group Pretest—Posttest Design, which is an experimental design
involving one group without a control group. In this design, the same group is given an initial
measurement (pretest) before the treatment and a final measurement (posttest) after the
treatment, so that the difference in results before and after the training can be determined.

The research procedure was carried out in three main stages. The first stage was an
initial measurement (pretest) to determine the initial condition of the athletes' leg muscle
strength before the exercise program was given. The second stage was the implementation of
a step rhythm exercise program that was given regularly during the research period in
accordance with the predetermined exercise program design. The third stage is a final
measurement (posttest) using the same instruments as in the pretest to see the increase in leg
muscle strength after the treatment was given. The measurement data were analyzed using the
Paired Sample t-Test statistical test to determine whether there was a significant difference
between the results before and after treatment.

The population in this study consisted of all long jump athletes in East Kalimantan,
totaling 32 athletes spread across several districts/cities, namely Berau, Tenggarong,
Balikpapan, Samarinda, Bontang, East Kutai, North Penajam Paser, West Kutai, Paser, and
Mahakam Ulu. According to (Dinilhaq et al., 2025), the population is a generalization area
consisting of objects or subjects with certain characteristics determined by researchers to be
studied and concluded.

The sampling technique used was purposive sampling, which is a technique for
determining samples based on certain considerations relevant to the research objectives

(Degree et al., 2017). The research sample consisted of 12 senior long jump athletes selected
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using purposive sampling. This technique was used by considering the suitability of the
subjects' characteristics to the research requirements, such as athletes who actively participated
in training and had experience participating in championships. The sample consisted of 7 male
athletes and 5 female athletes from several regions in East Kalimantan.

The data collection technique in this study used tests and measurements. The instrument
used was the Standing Broad Jump test to measure leg muscle strength. Measurements were
taken twice, before the application of the step rhythm exercise (pretest) and after the application
of the step rhythm exercise (posttest). Each athlete performed several jump trials, and the best
result was recorded as the final measurement value.

The research procedure was carried out in several stages, namely initial measurements
to determine the strength of the athletes' leg muscles, followed by the application of
programmed step rhythm training, and concluded with final measurements to determine the
improvement in ability after the training was given.

Data analysis techniques use descriptive and inferential statistical analysis. Descriptive
analysis is used to describe the mean, minimum, maximum, and standard deviation of the
measurement results. Before conducting hypothesis testing, the data is first tested for normality
using the Shapiro—Wilk test. Next, hypothesis testing is conducted using the Paired Sample t-

Test to determine the increase in leg muscle strength between the pretest and posttest results.

RESULTS AND DISCUSSION
Result
This study aims to determine the effect of step rhythm training on leg muscle strength

improvement in long jump athletes in East Kalimantan. Data collection was conducted through
pretest and posttest using the Standing Broad Jump instrument to measure leg muscle strength
before and after training.

Table 1. Descriptive Statistics of Leg Muscle Strength

Test N Min Max Mean Std. Deviasi
Initial Measurement (Pretest) 12 5 5 4.90 0.253
Final Measurement (Posttest) 12 5 6 5.75 0.306

Based on Table 1, the average leg muscle strength in the pretest was 4.90 with a
standard deviation of 0.253. After step rhythm training, the average increased to 5.75 with a
standard deviation of 0.306. The minimum and maximum values in the posttest also showed
an increase compared to the pretest. Descriptively, these data show an increase in leg muscle

strength after the treatment was given.
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Table 2. Distribution of Leg Muscle Strength Categories

Score interval Pre-test (Person) Post-Test (Person) Category

<5,25 11 0 Insufficient
5,26 <5,51 1 3 Adequate
5,51 <5,76 0 4 Good
=>5,76 0 5 Very Good
Number 12 12

Based on Table 2, which shows the distribution of leg muscle strength categories, in
the pre-test results, most athletes were in the Poor category (< 5.25), totaling 11 people, and 1
person was in the Fair category (5.26 <5.51), while no athletes were in the Good (5.51 <5.76)
or Very Good (> 5.76) categories. After receiving step rhythm training, the post-test results
showed a clear improvement, with no athletes remaining in the Poor category, 3 athletes in the
Fair category, 4 athletes in the Good category, and 5 athletes reaching the Very Good category.
Descriptively, this shift in distribution from lower categories to higher categories indicates an
improvement in leg muscle strength across the entire research sample after receiving treatment.

Table 3. Normality Test (Shapiro Wilk)

Variabel Significance value Conclusion
Leg Muscle Strength (Pretest) 0.342 Normal
Leg Muscle Strength (Postest) 0.250 Normal

Based on Table 3, the significance value for leg muscle strength data in the pretest was
0.342 and in the posttest was 0.250. Both values are greater than 0.05 (Sig. > 0.05), so it can
be concluded that the data in both measurements are normally distributed. With the assumption
of normality fulfilled, the data is suitable for further parametric statistical analysis, namely the
Paired Sample t-Test to examine the difference between the pretest and posttest results.
Table 4. Hypothesis Testing (Paired Sample T-Test)

Variable Mean Sig (2-tailed)
Leg Muscle Strenght (Pre-test) 4,90 0,000
Leg Muscle Strenght (Post-test) 5,75

Based on Table 4, the average leg muscle strength value in the pre-test was 4.90 and
increased to 5.75 in the post-test. The results of the Paired Sample t-Test showed a significance
value (Sig. 2-tailed) of 0.000. Because the significance value is less than 0.05 (0.000 < 0.05),
there is a significant difference between the pre-test and post-test results. Thus, it can be
concluded that the application of step rhythm training has a significant effect on increasing the

leg muscle strength of long jump athletes in East Kalimantan.
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Discussion

The results of the study indicate that the application of step rhythm training has a
significant effect on increasing leg muscle strength. The increase in the average value from
4.90 to 5.75 shows that the training provided is able to effectively stimulate muscle adaptation.
Physiologically, muscle strength is the ability of a muscle or group of muscles to perform
maximum contraction against a certain load (Nurulita & Sukamto, 2023). Strength adaptation
occurs when training is carried out systematically and continuously in accordance with training
principles.

The step rhythm training applied in this study emphasizes the regularity of tempo,
frequency, and stride length in the initial phase leading up to the push-off. Step rhythm
regulation plays a role in improving movement efficiency and biomechanical control during
physical activity (Futrell et al., 2020; Tudor-locke et al., 2019). Through structured repetition
of movements, leg muscles such as the quadriceps femoris, hamstrings, gluteus maximus,
gastrocnemius, and soleus are optimally stimulated to generate explosive force during the push-
off phase (Buckthorpe & Stride, 2019; Sutriawan & Syafruddin, 2024).

In addition, training was conducted in accordance with the principles of overload and
progressivity as described by (Puspodari, 2020), namely that a gradual increase in training load
is necessary to encourage physiological adaptation. In line with the opinion of (Anggia, 2019),
repeated and measured training will improve athletes' physical abilities, including leg muscle
strength.

The results of this study are also consistent with the concept that leg muscle strength is
a major component in generating maximum thrust in the long jump. Without adequate strength
support, initial speed cannot be optimally converted into vertical thrust. Therefore, increasing
leg muscle strength through step rhythm training contributes significantly to the quality of the
takeoff phase.

Thus, the findings of this study reinforce that step rhythm training not only functions
as a technical exercise in regulating the initial rhythm, but is also effective in improving
athletes' physical capacity, particularly leg muscle strength. Consistent and programmed
application of this training can be an alternative coaching strategy to improve the performance

of long jump athletes in East Kalimantan.

CONCLUSION
Based on the results of research and data analysis that has been conducted, it can be

concluded that the application of step rhythm training has a significant effect on increasing leg
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muscle strength in long jump athletes in East Kalimantan. This is demonstrated by an increase
in the average leg muscle strength score from 4.90 in the pretest to 5.75 in the posttest, as well
as the results of the Paired Sample t-Test, which showed a significance value of 0.000 (Sig. <
0.05). These findings prove that step rhythm training conducted in a structured, measured, and
continuous manner can effectively stimulate muscle adaptation, thereby improving athletes'
push-off ability during the takeoff phase. Thus, step rhythm training can be recommended as
an effective training method to support the improvement of leg muscle strength and enhance

the performance of long jump athletes.
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