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Abstract

The purpose of this study was to analyze the use of interval training in Punching Bag drills on
anaerobic endurance in boxers. This type of research is quasi-experimental, with pretest-posttest.
The experimental group (EG) is a group with Punching Bag drills training with interval training,
while the control group (CG) is a group with Punching Bag drills training but does not use intervals
or free training. Data collection used a 300-meter sprint. The sample consisted of 7 EG boxers and
7 CG boxers, with characteristics of age 18 — 24 years, height 160 — 174 centimeters, weight 52 —
66 kilograms, training experience 3.2+2.7 years. The training program was conducted for 6 weeks,
3 meetings per week. EG and CG were also given the same opportunity in the form of 15 rounds x
3 minutes, 1 minute recovery (table 1). The results of Wilcoxon Test (p<0.05) showed that EG had
an effect on anaerobic 0.017<0.05 with an increase in time of 9.11 seconds. CG also had an effect
on anaerobic 0.042<0.05 with an increase in time of 4.82 seconds. However, there was a difference
in groups using the Mann-Whitney test 0.010<0.05. These findings reinforce the benefits of interval
training in increasing anaerobic energy expenditure. This study suggests the integration of interval
training into boxing training to improve recovery, strength, and endurance. Given the limited
sample size, training program, and previous training conditions of the athletes, future studies are
needed for further verification.
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INTRODUCTION

Boxing is a sport that demands high levels of physical ability, including strength,
speed, precision, and endurance. Anaerobic endurance, in particular, is essential because
boxing involves a series of intense movements that occur over short but repeated periods of
time (de Oliveira et al., 2024). In practice, anaerobic endurance plays a role in carrying out
a series of intense attacks, because in hitting the boxer does not breathe oxygen. Boxers who
have good anaerobic endurance tend to be able to maintain the effectiveness of movement
and punching power even when tired (Franchini, 2023). There are many effective training
methods to improve anaerobic endurance such as high intensity interval training and several
types of plyometric training.

Interval training, which is characterized by periods of intense exercise followed by
periods of rest or light activity. Previous research on combat sports has shown that interval
training is effective in increasing anaerobic capacity and strength in judo, boxing, karate,
wrestling, tackwondo (Franchini et al., 2019). Interval training for 6 weeks has also been
shown to increase anaerobic activity in pencak silat athletes (Yulianto et al., 2022). In karate
in the kumite category, interval training for 18 meetings has been shown to increase
anaerobic capacity (Hadi & Yudhistira, 2023). Interval training techniques in combat sports
allow fighters to train their bodies to process oxygen intake and the efficiency of the
anaerobic energy system, which is crucial in boxing which requires fast and powerful bursts
of energy (Vasconcelos et al., 2020).

Punching Bag drills are one of the most fundamental training methods in boxing.
They not only help in improving punching power and technique, but are also very relevant
for training endurance due to the imitation of attacks and defenses in real matches (Finlay et
al., 2020). The results of previous research, training with a punching bag allows fighters to
increase the strength and violence of their attacks because of the full repetition of power that
strengthens the relevant muscles (Halomoan & Hariadi, 2020). Punching bag training also
sharpens eye-hand coordination and improves accuracy, critical skills in evaluating and
hitting moving targets (ANA et al., 2023). By using intervals in punching bag drills, athletes
can simulate match conditions that demand rapid recovery and the ability to return to fighting
at high intensity.

However, until now there has been no scientific research on specific boxing training

methods to improve anaerobic endurance. Therefore, this study aims to analyze the use of
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interval training in Punching Bag drills can affect the improvement of boxers' anaerobic
endurance. By understanding the effectiveness of this method, coaches and athletes can be
more focused in compiling training programs that not only improve technical aspects, but
also physical conditions, especially anaerobic endurance which is the key to athlete
performance in the ring. The expected results of this study are expected to provide empirical
data that supports the development of more efficient training programs for boxers, and has
the potential to be applied in other sports disciplines that also require high anaerobic

endurance.

METHOD

This type of research is a quasi-experimental pretest-posttest with two groups, the
experimental group and the control group. The experimental group (EG) is a group with
Punching Bag drills training with interval training, while the control group (CG) is a group
with Punching Bag drills training but does not use intervals or free training. Data collection
on the pretest-posttest uses a 300-meter sprint (Khotimah et al., 2022).

The population of this study was boxing athletes in Brebes Regency, while the
selection of samples was based on volunteerism from boxers with the provision of no injury,
attaching a health certificate, a letter of willingness to participate in this study until
completion. So that the number of boxers who underwent this study was 14 boxers (10 men
and 4 women), the characteristics of the boxers were age 18-24 years, height 160-174
centimeters, weight 52-66 kilograms, training experience 3.2+2.7 years. Then the boxers
were divided into two groups, namely 7 EG boxers and 7 CG boxers.

The following is a Punching Bag drills training program using intervals on EG (table
1), while CG is a boxer who only trains freely using a punching bag without intervals and
remains under the supervision of a trainer. This research program was carried out for 6 weeks
or 18 meetings with 1 week as many as 3 meetings on Monday, Wednesday, Friday. Training
is carried out in the afternoon from 16.00 to 17.30. Before entering and after the core training
program, warm-ups and cool-downs are required. However, after warming up, the boxers
were asked to do additional warm-ups in the form of shadow boxing for 2 minutes x 3 rounds.

The EG training procedure is, in round 1 — round 6 in week 1 — 2, the coach blows
the whistle every 5 seconds. In round 7 — round 10, the coach blows the whistle every 6

seconds. In round 11 — round 15, the coach blows the whistle every 9 seconds. This

41



procedure is the same for weeks 3-4 and weeks 5 — 6. Explanation of the number of punches,
round 1 and round 2 is the boxer does 2 free punches, round 3 — round 15 the boxer does free
punches then ‘moving’ which means after the boxer does a punch then steps and hits again
as many punches as have been determined. The time determined in each round is 3 minutes
or 180 seconds and recovery is 1 minute.

Table 1. Punching bag drills training program using intervals

Round Number of Punches Week 1 -2 Week 3 -4 Week 5 -6
1 2
2 2
3 2 <mov%ng> : 5 seconds 4 seconds 3 seconds
4 2 <moving> 1
5 1 <moving> 2
6 1 <moving> 2
7 2 <moving> 3
8 2 <moving> 3
. 6 seconds 5 seconds 4 seconds
9 1 <moving> 4
10 1 <moving> 4
11 1 <moving> 2 <moving> 1
12 1 <moving> 2 <moving> 1
13 1 <moving> 2 <moving> 3 9 seconds 6 seconds 5 seconds
14 1 <moving> 3 <moving> 3
15 2 <moving> 3 <moving> 3

The data analysis of this study used the Wilcoxon test (p<0.05) on the differences in
pretest and posttest results to analyze the effectiveness of the training program. Then the
Mann-Whitney test to analyze the differences in the EG and CG groups. Analysis of research
data for the help of SPSS 26.

RESULTS
The first analysis for the research results is a descriptive analysis to analyze the
average time in the experimental group (EG) and control group (CG) in table 2.

Table 2. Results of descriptive analysis

Group Pretest Pretest Incr.eased
Mean Std. Deviation @ Mean  Std. Deviation Time
Experiment 61,14 4,598 52,03 4,002 9,11
Control 61,09 2,708 56,27 2,870 4,82

Based on the results of table 2, in the experimental group (EG) the average pretest
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was 61.14 seconds, the average posttest was 52.03 seconds, then the increase in time was
9.11 seconds. In the control group (CG) the average pretest was 61.09 seconds, the average
posttest was 56.27 seconds, then the increase in time was 4.82 seconds.

After the descriptive analysis was conducted, the second analysis was using the
Wilcoxon test (p<<0.05) in both research groups in Table 3.

Table 3. Pretest-posttest results using the Wilcoxon test
Experimental Group  Control Grup

Z -2,388 -2,232

Asymp. Sig. (2-tailed) 0,017 0,043

Based on the results of table 3, the asymp. sig. value in the experimental group is
0.017<0.05 so that there is a significant positive effect of training using Punching Bag drills
with intervals (EG) on anaerobic endurance. Then, the asymp. sig. value in the control group
is 0.042<0.05 so that there is a significant positive effect in the control group (CG).

The third analysis is the Mann-Whitney test to analyze the differences in training
groups in increasing anaerobic endurance in boxing athletes in Table 4.

Table 4. Mann-Whitney Test Results on EG and CG

Result
Mann-Whitney U 4,500
Wilcoxon W 32,500
Z -2,564
Asymp. Sig. (2-tailed) 0,010

Based on the results of table 4, the asymp. sig. value is 0.010<0.05 so that there is a
difference in the results in the experimental group and the control group regarding the

increase in anaerobic endurance in boxing athletes.

DISCUSSION

The results of this study indicate that the use of Punching Bag drills with intervals
has a more significant effect in increasing the anaerobic endurance of boxers compared to
Punching Bag drills freely. From the data obtained, the experimental group that did punching
bag drills with intervals showed an average time increase of 9.11 seconds, while the control
group that trained with punching bags freely only showed an increase of 4.82 seconds. This
difference indicates the effectiveness of the interval method in increasing anaerobic capacity.

In previous research results on pencak silat, anaerobic endurance can affect kicks
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(Sumetry et al., 2021). In that study, the similarity with this study is the anaerobic test using
a 300-meter sprint. While this study is a 6-week training, which is also in accordance with
the results of research from pencak silat that interval training for 6 weeks also affects the
anaerobic endurance of fighter category athletes (Yulianto et al., 2022). Interval training in
this study, involves periods of intense activity interspersed with rest or light activity, namely
active recovery. This method is also in line with the results of research conducted on
wrestling, that interval training by regulating the tempo of activity and recovery affects
anaerobic capacity in wrestlers (Liu & Li, 2023). So, the mechanism behind this involves
increased efficiency in anaerobic energy use and increased tolerance of lactic acid in the
muscle. In the context of boxing, this can be explained by the boxer being able to throw
powerful punches and last longer under high fatigue conditions. Ultimately the boxer has a
significant competitive advantage.

Although free Punching Bag training also showed significant improvements, its
effectiveness was relatively lower compared to interval training. This is because free training
lacks the structure needed to maximize controlled anaerobic stress. In previous research
results on tackwondo, the experimental group with intervals tended to experience significant
improvements in endurance and athlete performance due to systematic and measured
training programs than the unprogrammed free group (Mischenko et al., 2021). In judo,
measured and monitored interval training in the experimental group with standard judo
training has also been shown to have a positive effect on high and relatively long anaerobic
capacity compared to the control group (Norkowski et al., 2014). In addition, free training
programs tend to lack controlled pacing and optimal rest periodicity, key to maximizing
anaerobic output. This is because free training programs do not incorporate the principles of
progressive overload into everyday training (Gusman & Sugiharto, 2023).

Based on the results obtained, Punching Bag drills with intervals are highly
recommended for coaches and athletes who aim to significantly improve anaerobic
endurance. In the training in this study, not only was it more effective in improving overall
endurance, but it also helped in accelerating recovery between rounds, increasing strength,
which is very important in boxing matches (Munir et al., 2023). Then, punching training in
a punching bag also has a positive impact on punching accuracy and speed, thus providing
significant benefits by combining accuracy, speed and longer endurance (Finlay et al., 2020

& Maria et al., 2021). This study provides strong evidence that integrating intervals into
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punching bag training can substantially improve the effectiveness of boxing training. By
understanding and applying this method, coaches can be more strategic in designing training
programs that not only improve strength and accuracy, but also the anaerobic endurance that
is essential in boxing matches.

The limitation of this study is the small number of samples because this study offers
voluntarily to each boxer. In addition, the sample status is an active boxer, but before this
study was conducted only trained for 2-4 times each week. So there is a possibility of
physiological differences before being given intensive treatment. Hope in the future, there is
research on training variations in boxing with a validated training program. Then, grouping
specifically such as weight according to competition, height, athlete experience. So that it

can produce credible research results in the future.

CONCLUSION

The results of this study indicate the significant effectiveness of Punching Bag drills
with intervals in improving anaerobic endurance of boxers compared to free punching bag
training. The experimental group is Punching Bag drills with intervals recorded an average
time increase of 9.11 seconds, indicating a better increase in endurance compared to the
control group which only recorded an increase of 4.82 seconds. These findings underline the
benefits of interval training to improve anaerobic energy efficiency and lactic acid tolerance,
important factors that allow athletes to maintain high performance throughout the match.
Similar studies in other sports also support the effectiveness of interval training, confirming
that this method can substantially increase anaerobic capacity. Based on these results,
coaches or practitioners in boxing are advised to integrate interval training into training
programs to optimize recovery, punching power, and endurance of boxers. With the
limitations of the number of samples, training programs and previous training conditions of
athletes, future studies are needed for further verification. However, these findings provide
a strong basis that Punching Bag drills with intervals can provide significant competitive

advantages in boxing.

REFERENCES
ANA, M. G., Swidinata, S., Winata, F., Firmansyah, N., M. Suhadi, M. S., & Junaidi, I. A.
(2023). Perbedaan Latihan Menggunakan Samsak dan Petching Terhadap Keterampilan

45



Tendangan Pencak Silat Atlit Putra Perguruan Satria Muda Indonesia Komda Sumatera
Selatan. Musamus Journal of Physical Education and Sport (MJPES), 5(02), 231-241.
https://doi.org/10.35724/mjpes.v5102.5347

de Oliveira, L. B., Sant’ Ana, J., Freccia, G. W., Coswig, V. S., & Diefenthaeler, F. (2024).
Validity of a mobile-based specific test to estimate metabolic thresholds in boxers.
Proceedings of the Institution of Mechanical Engineers, Part P: Journal of Sports
Engineering and Technology, 238(1), 15-22.
https://doi.org/10.1177/17543371221084563

Finlay, M. J., Greig, M., Mccarthy, J., & Page, R. M. (2020). Physical Response to Pad- and
Bag-Based Boxing-Specific Training Modalities. Journal of Strength and Conditioning
Research, 34(4), 1052—-1061. https://doi.org/10.1519/JSC.0000000000002928

Franchini, E. (2023). Energy System Contributions during Olympic Combat Sports: A
Narrative  Review. In  Metabolites  (Vol. 13, Issue 2). MDPL
https://doi.org/10.3390/metabo 13020297

Franchini, E., Cormack, S., & Takito, M. Y. (2019). Effects of High-Intensity Interval
Training on Olympic Combat Sports Athletes’ Performance and Physiological
Adaptation: A Systematic Review. In Journal of Strength and Conditioning Research
(Vol. 33, Issue 1, pp. 242-252). NSCA National Strength and Conditioning Association.
https://doi.org/10.1519/JSC.0000000000002957

Gusman, S. R., & Sugiharto, S. (2023). Perbedaan metode prinsip progressive overload dalam
latihan shuttle run pada peserta didik ssb bhaladika semarang. Multilateral : Jurnal
Pendidikan Jasmani Dan Olahraga, 22(2), 104.
https://doi.org/10.20527/multilateral.v22i2.15125

Hadi, & Yudhistira, D. (2023). High-intensity interval training method in karate athletes: Can
it improve power, agility, and endurance in the Kumite category? Journal Sport Area,
8(1), 43-51. https://doi.org/10.25299/sportarea.2023.vol8(1).10656

Halomoan, R., & Hariadi, H. (2020). DEVELOPMENT OF SAMSAK TO IMPROVE
TECHNICAL ABILITY TO FIGHT IN EXTRACURRICULAR TARUNG DERAJAT
IN SENIOR HIGH SCHOOLS. [Indonesia Sport Journal, 3(2), 66.
https://doi.org/10.24114/isj.v3i2.37825

Khotimah, M. N., Syaifullah, R., & Hendarto, S. (2022). The Physical Condition of The
Sukoharjo Pencak Silat Athlete in Team Category. Sports Medicine Curiosity Journal,

46



1(2), 68-76. https://doi.org/10.15294/smcj.v1i2.61662

Liu, H., & Li, Y. (2023). EFFECTS OF HIGH-INTENSITY INTERVAL TRAINING ON
THE ANAEROBIC CAPACITY OF WRESTLERS. Revista Brasileira de Medicina Do
Esporte, 29. https://doi.org/10.1590/1517-8692202329012022 0279

Maria, V., Flora Babang, M., Andriani, M., Ladjar, B., Semuel, ), Pesingkai, F., Jasmani, P.,
Kesehatan, D., Rekreasi, D., Keguruan, F., & Pendidikan, I. (2021). Modifikasi Media
Samsak Dari Ban Bekas untuk Melatih Teknik Pukulan Dobel Cepat pada Beladiri
Tarung Derajat Satlat Undana. Journal of Physical Education Health And Sport

Sciences, 2(2), 155-165.
http://http//ejurnal.undana.ac.id/JPEHSS/indexDoi:https://doi.org/10.35508/jpehss.v1i
1

Mischenko, N., Kolokoltsev, M., Gryaznykh, A., Vorozheikin, A., Romanova, E., & Suslina,
I. (2021). Endurance development in Tackwondo according to the Tabata protocol.
Journal of  Physical Education and Sport, 21, 3162-3167.
https://doi.org/10.7752/jpes.2021.s6421

Munir, H. M. W., Mehmood, N., Latif, A., Patafi, M. A. M., Lata, P., Ahmed, N., Karim, N.,
& Tanveer, R. (2023). IMPACT OF A STRUCTURED PUNCHING BAG
EXERCISES ON PROMOTING HAND AND ARM MUSCLE STRENGTHENING.
Journal of Population Therapeutics and Clinical Pharmacology, 1555-1561.
https://doi.org/10.53555/jptcp.v30i19.3867

Norkowski, H., Borowiak, W., Sikorski, W., & Sledziewski, D. (2014). Effect of interval
training in the competitive period on anaerobic capacity in judo athletes. Journal of
Combat Sports and Martial Arts, (D), 49-52.
https://doi.org/10.5604/20815735.1141774

Sumetry, R., Syafrudin, Gusril, & Syukri, D. (2021). The efficacy of anaerobic capacity
interval training on kick endurance of pencaksilat athletes. Annals of Agri Bio Research,
26(2),209-213.

Vasconcelos, B. B., Protzen, G. V., Galliano, L. M., Kirk, C., & Del Vecchio, F. B. (2020).
Effects of High-Intensity Interval Training in Combat Sports: A Systematic Review with
Meta-Analysis. Journal of Strength and Conditioning Research, 34(3), 888-900.
https://doi.org/10.1519/JSC.0000000000003255

Yulianto, E., Mulyana, M., Yudiana, Y., & Hendarsin, F. (2022). The Effect of Interval

47



Training on Anaerobic Capacity Improvement related to Pencak Silat Athlete
Performance. Jurnal Pendidikan Jasmani Dan Olahraga, 7(1), 96-103.
https://doi.org/10.17509/jpjo.v711.42620

48



