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ABSTRACT: This study discusses the low endurance of Club Fair Running athletes in the long-distance running category (5000
and 10,000 meters). This condition can be seen from the tendency of athletes to experience fatigue earlier when doing long-
distance running which has a negative impact on their performance and running results. The purpose of this study was to
determine the effect of extensive interval training on increasing the endurance of long-distance athletes (5000 and 10,000 meters).
This study used a quasi-experimental method with a one-group pretest-posttest design. The population in this study were 20 Fair
Running athletes. The research sample was selected by purposive sampling based on certain criteria, namely 15 male athletes who
were specialists in long-distance running (5000 and 10,000 meters aged between 20 and 27 years. The instrument used was a 12-
minute running test (Cooper Test) which was carried out before and after the training intervention. The results showed that
extensive interval training had a significant effect on increasing endurance. The calculated t value (8.03) is greater than the critical
t value (1.753) which indicates a statistically significant difference. Furthermore, the pre-test mean value of 1834.67 increased to
1929.33 in the post-test. Thus, it can be concluded that extensive interval training is effective in improving the endurance
performance of Fair Running athletes in long-distance running races of 5000 and 10,000 meters).
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I. INTRODUCTION

Track and field is one of the oldest and most fundamental forms of sport, with historical evidence tracing its existence back to
Ancient Greece around the sixth century BCE. Archaeological findings and historical records indicate that athletic activities such
as running, jumping, and throwing formed an integral part of Greek civilization and later evolved into organized competitive
events (Mardia & Yuliawan, 2024; Sukendro & Yuliawan, 2019)Today, athletics remains a cornerstone of modern sports because
it encompasses basic human movement patterns that underpin performance in many other sporting disciplines (Efendi et al., 2024;
Hidayat et al., 2021).

Among the various disciplines within athletics, long-distance running requires a high level of physiological adaptation,
particularly aerobic endurance. Endurance is the ability of the body to sustain physical activity for an extended period while
delaying the onset of fatigue(Indrayana, 2012; Indrayana & Yuliawan, 2019). For long-distance runners, endurance serves as a
critical determinant of performance because it enables athletes to maintain running speed and efficiency throughout the
race(Blagrove et al., 2020; Garcia-Pinillos et al., 2021; Morishima et al., 2021). Therefore, the development of endurance capacity
is a primary objective in long-distance training programs.

Training is a systematic, planned, repetitive, and progressive process designed to improve an athlete’s physical, technical,
tactical, and psychological capacities (DeWeese et al., 2015). The effectiveness of a training program is strongly influenced by the
selection of appropriate training methods that correspond to the physiological demands of the sport. In endurance-based events,
one of the most widely applied methods is interval training(Delfan et al., 2026; Gonzélez-Fernandez et al., 2026; Regalado-
Cabello et al., 2026; Wang et al., 2026; Wei et al., 2025). Interval training consists of repeated bouts of exercise interspersed with
recovery periods, allowing athletes to accumulate a greater training volume at a specific intensity than would be possible during
continuous exercise(Herlan & Komarudin, 2020; Sunjoyo et al., 2023).

A specific form of interval training that has attracted considerable attention is extensive interval training(Duan et al., 2025;
Rocha Conceicdo et al., 2025; Zhou et al., 2025). This training method is characterized by moderate-to-high intensity exercise
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performed repeatedly with relatively short recovery intervals(Moerdijk et al., 2026; Wiens et al., 2026), preventing complete
physiological recovery between repetitions(Wajib et al., 2022). Extensive interval training primarily stimulates aerobic energy
production while also engaging anaerobic pathways, making it particularly suitable for improving aerobic capacity and endurance
performance (Tyler et al., 2025). Previous studies have reported that extensive interval training can enhance cardiovascular
efficiency, oxygen utilization, and fatigue resistance during prolonged exercise.

Despite the well-documented benefits of interval training, endurance performance remains a challenge for many long-distance
runners. This issue is also evident among athletes of Fair Running Club, a running club based in Padang, West Sumatra.
According to interviews with the coaching staff, several athletes continue to demonstrate inadequate endurance capacity, which
has been reflected in fluctuating and declining competitive performances over the last two years. Although the club achieved
podium finishes in several competitions, performance consistency has decreased, particularly in long-distance events. The
inability to maintain competitive results indicates that the current training process may not yet provide optimal endurance
adaptations.

Previous studies have generally examined interval training as a broad training method; however, limited research has
specifically investigated the implementation of extensive interval training programs among competitive long-distance runners at
the club level in Indonesia. Furthermore, few studies have evaluated its effectiveness using a 5000-meter running performance test
as the primary indicator of endurance improvement. This situation highlights a practical and scientific gap that warrants further
investigation.

To address this issue, extensive interval training is proposed as an alternative training intervention to improve endurance
performance among Fair Running Club athletes. The method is expected to enhance aerobic capacity, improve resistance to
fatigue, and ultimately contribute to better running performance in the 5000-meter event.

The novelty of this study lies in the application of a structured extensive interval training program specifically designed for
competitive long-distance runners at Fair Running Club and the evaluation of its effectiveness through 5000-meter performance
outcomes. Unlike previous studies that focused on general endurance indicators, this study emphasizes sport-specific performance
assessment in a real training environment.

Therefore, the purpose of this study is to determine the effect of extensive interval training on the endurance performance of
Fair Running Club athletes in the 5000-meter event. This research is important because its findings are expected to provide
scientific evidence regarding the effectiveness of extensive interval training and serve as a practical reference for coaches in
designing evidence-based endurance training programs. Furthermore, improving endurance capacity is essential for enhancing
athlete performance, maintaining competitive consistency, and strengthening the club’s competitiveness at regional and national
levels.

1. METHODOLOGY

This study employed a quantitative approach using a quasi-experimental design to examine the effect of extensive interval
training on endurance performance among long-distance runners. Specifically, the study adopted a one-group pretest-posttest
design, in which participants were assessed before and after the training intervention. This design was selected to evaluate changes
in endurance performance resulting from the implementation of an extensive interval training program.

The research was conducted at Fair Running Club, Padang, West Sumatra, Indonesia. The independent variable in this study
was extensive interval training, while the dependent variable was endurance performance. The study focused on determining
whether the training intervention could significantly improve the endurance capacity of long-distance runners.

A purposive sampling technique was employed to select participants based on specific inclusion criteria. The participants
consisted of 15 male athletes from Fair Running Club who specialized in long-distance running events (5000 and 10,000 meters)
and were aged between 20 and 27 years. Athletes were selected based on their active participation in regular training programs
and competitive long-distance running events.

The study was conducted in three stages. First, participants completed a pretest to determine their baseline endurance
performance. Second, participants underwent an extensive interval training program administered systematically over the
designated training period. Finally, a posttest was conducted to evaluate changes in endurance performance following the
intervention.

The instrument used to measure endurance performance was the 12-minute run test (Cooper Test). This test is widely
recognized as a valid and reliable measure of aerobic endurance capacity and has been extensively used in sports performance
assessment. The distance covered by each athlete during the 12-minute run was recorded and used as the primary performance
indicator.

Data collection was carried out in two phases: pretest and posttest. During the pretest phase, all participants performed the
Cooper Test under standardized testing conditions. Following the completion of the extensive interval training program,
participants performed the same test under identical conditions during the posttest phase.
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To ensure consistency, all tests were conducted on the same running track and supervised by the research team and coaching
staff. The recorded distances from both testing sessions were documented and prepared for statistical analysis.

The collected data were analyzed using IBM SPSS Statistics software. Descriptive statistics, including mean and standard
deviation, were calculated to summarize participants’ endurance performance. Prior to hypothesis testing, prerequisite analyses
consisting of normality and homogeneity tests were conducted to ensure that the data met the assumptions required for parametric
analysis.

To determine the effect of extensive interval training on endurance performance, a paired-sample t-test was employed to
compare pretest and posttest scores. Statistical significance was established at the 0.05 level.

A. Page Layout
(Size 10 & Normal)An easy way to comply with the conference paper formatting requirements is to use this document as a
template and simply type your text into it.

I1l. RESULTS

The study conducted to examine the effect of extensive interval training on the endurance performance of Fair Running Club
athletes in the 5000-meter event yielded the following results.

After all prerequisite assumptions for statistical analysis had been satisfied, the data were deemed appropriate for hypothesis
testing. A paired-sample t-test was employed at a significance level of 0.05. The results indicated that extensive interval training
had a significant effect on improving the endurance performance of Fair Running Club athletes in long-distance running events
(5000 m and 10,000 m).

The pretest results showed a mean score of 1834.67 with a standard deviation of 127.832. Following the completion of 16
training sessions, the posttest mean score increased to 1929.33 with a standard deviation of 161.133. These findings suggest that
the extensive interval training program contributed positively to the improvement of athletes' endurance performance.

Table 1. Result table

T- Test .
Endurance | Means | SD Value Information
table | results

Pre-test 1834.67 | 127.832

8.03 1.753 N Ha Accepted
Post test 1929.33 | 161.133 Significant

Based on the table, it can be concluded that there is a significant effect of extensive interval training on the endurance
capabilities of Club Fair Running athletes in long-distance events (5000 and 10,000 meters), with a t-value calculation of 8.03,
which is greater than the critical t-value of 8.03 > ttable 1.753. Therefore, the proposed hypothesis is accepted.

IV. DISCUSSION

The discussion and analysis of data in this study confirmed that the hypothesis proposed was proven to be true, namely that
extensive interval training had a significant effect on increasing the endurance of Club Fair Running athletes in the 5000 meter
event. The analysis showed a t-value of 8.03, which is greater than the t-table value of 1.753, showing a significant effect of
training on athlete endurance. In addition, the average pre-test score increased from 1834.67 to 1929.33 in post-tests, indicating an
increase in endurance capacity. Based on these findings, it can be concluded that a well-structured and continuous extensive
interval training program can improve the efficiency and effectiveness of athletes' steps, thereby contributing to increased
endurance during running.

Endurance is one of the main components of an athlete's physical condition, especially in long-distance running events like
5000 meter. Interval training aims to increase the endurance of athletes. Extensive interval training is a method characterized by
moderate intensity, a high number of repetitions, and a relatively short rest period. This method is implemented through a regular
and well-planned training program, with a training load at a moderate intensity level, many repetitions, and short rest durations. In
principle, this method is similar to intensive interval training, but differs in terms of the intensity of the exercise and the duration
of the rest period provided(Gejl & Nybo, 2021; Hadi & Yudhistira, 2023; Irfan et al., 2023; Kelly et al., 2018; Laursen & Jenkins,
2002). The application of extensive interval training methods has been shown to be effective in increasing athletes' endurance.
With a high number of repetitions and short rest times, This exercise stimulates heart function and maximizes oxygen absorption.
Meanwhile, the intensive interval training method performed at moderate to high intensity where the athlete's heart rate exceeds
170 beats per minute showed a more significant effect in increasing endurance(Mubarok & Kharisma, 2022). In this method,
repetitions are performed in smaller numbers with longer interval durations, up to a maximum of three sets in the exercise. A
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consistent rest period between repetitions and sets has a positive impact on improving the endurance of the athlete(Bachtiar et al.,
2025).

Metode pelatihan interval intensif juga efektif dalam meningkatkan koordinasi saraf motorik yang kompleks(Setiawan et al.,
2024). The rest periods provided are not completely complete and may include passive rest (such as sleeping, sitting, or standing)
as well as active rest (such as light jogging or walking). Extensive interval training places more emphasis on developing
endurance. Physical exercise plays an important role in improving and maintaining the physical condition of athletes, where
aerobic capacity becomes more optimal along with the improvement of physical ability. Through high-intensity training, limited
repetition, and short rest periods, the endurance capacity of athletes can be significantly increased.

Varied exercises can increase the motivation of athletes in each training session. Therefore, a training method is needed that
can prevent boredom caused by monotonous routines, keeping sessions interesting for athletes. In this study, the method used was
interval training. The implementation of interval training is carried out consistently, with controlled weight and intensity, as well
as distances that are in harmony with the training plan. One of the key elements in interval training is the consistent timing of
breaks between sets and repetitions.

Physical condition is an important element in the development of athletes to achieve optimal performance in a particular sport.
It serves as the primary foundation that determines an individual's achievement and acts as a template in designing training
programs. A well-designed physical training program will improve the stability of athletes' performance during competitions, thus
positively impacting the overall team's performance. Endurance is one of the important physical aspects that is often overlooked,
despite its important role in achieving success. Therefore, a comprehensive training program—which includes technical, tactical,
mental, and physical aspects—with extensive interval training is needed as an effective method to increase the endurance of
athletes.

Interval training methods are divided into two types: extensive intervals and intensive intervals (D Boumedien Kada et al.,
2023). Extensive interval training is performed at low to moderate intensity, where the heart rate during the exercise does not
exceed 170 beats per minute. This method involves a high number of repetitions, a short rest time, and a relatively large number
of sets, with training distances ranging from 800 to 1200 meters (Mugiarti et al., 2025). In contrast, intensive interval training is
performed at moderate to high intensity, where the heart rate exceeds 170 beats per minute. This type of training involves fewer
repetitions, longer rest periods, and usually consists of a maximum of three sets.

The interval training method has been shown to be effective in improving physical performance (Danardono, 2013). This type
of training aims to develop the body's capacity, including improving the ability to remove lactate from the blood, increasing
maximum oxygen consumption (VO: max), and optimizing aerobic capacity. Therefore, this method is very effective for
increasing aerobic and anaerobic capacity.

Based on data analysis, field observations, and support from previous research, researchers found that the application of
extensive interval training methods was effective in increasing the endurance capacity of Fair Running athletes in the 5000 meter
event. This training has a significant positive impact on increasing the endurance of athletes, which in turn supports the
improvement of other aspects of training.

V. CONCLUSION

The findings of this study demonstrate that extensive interval training has a significant positive effect on the endurance
performance of Fair Running Club athletes specializing in long-distance running events (5000 m and 10,000 m). The significant
increase in endurance scores from pretest to posttest, supported by the statistical analysis (t = 8.03 > t-table = 1.753), indicates that
the implementation of extensive interval training effectively enhances aerobic endurance and improves athletes’ ability to sustain
performance during prolonged running activities. Therefore, extensive interval training can be considered an effective training
method for developing endurance in competitive long-distance runners.

The results of this study provide practical implications for coaches and sport practitioners in designing evidence-based
endurance training programs for long-distance athletes. The incorporation of extensive interval training into regular training
schedules may contribute to improved endurance performance and competitive consistency. Future research is recommended to
involve larger sample sizes, include control groups, and examine additional physiological variables such as VO.max, lactate
threshold, and running economy to provide a more comprehensive understanding of the effects of extensive interval training on
endurance performance.
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