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ABSTRACT 

This study is motivated by the low aerobic endurance (VO₂max) of junior 
male karate athletes at Tako Dojo Kodim 0206 Dairi, which negatively 
impacts their performance during competitions. The purpose of this 
research is to compare the effects of Oregon Circuit Training and 
Tabata to determine which method is more effective in improving 
VO₂max, thereby optimizing the performance of karate athletes. The 
research methodology employs an experimental design to examine the 
effects of treatments on samples under controlled conditions 
(Sugiyono, 2013:74). The study was conducted in two testing phases: a 
pretest to obtain initial data and a posttest after implementing a 
training program consisting of 16 sessions, aimed at measuring the 
effectiveness of the exercises on improving participants' abilities. The 
results of the study, based on statistical analysis using SPSS 25 with a 
paired sample t-test, showed that Oregon circuit training significantly 
increased VO2Max with a Sig value of 0.001 < (0.05), while Tabata 
training also had a significant effect with a Sig value of 0.003 < (0.05). 
Furthermore, the results of the independent sample T-test showed a 
Sig value of 0.404 > (0.05), which means there was no significant 
difference between the effectiveness of the two training methods. 
Furthermore, the results of the independent sample t-test showed a Sig 
value of 0.404 > (0.05), indicating no significant difference in the 
effectiveness of the two training methods. Based on the research 
results, it can be concluded that both Oregon Circuit Training and 
Tabata training have a significant effect on increasing the VO2Max of 
junior male karate athletes at the Tako Dojo Kodim 0206 Dairi in 2025. 
However, there is no significant difference between the two, so both 
training methods are equally effective in improving VO2Max. 
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INTRODUCTION  

Sport is an activity that promotes physical health and serves as a means of 
competition to discover talent in the field of sport (Dian Imam Saefulah, 2022). One of the 
martial arts that has long been developed in Indonesia is karate, which is also a 
competitive sport at the national and international levels. Karate is a martial art that 
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involves movements using the feet and hands, such as punches, blocks and kicks. There 
are two types of karate competitions, namely kata and kumite.  

The duration of karate matches is stipulated in the 2024 World Karate Federation 
(WKF) competition regulations, Article 5, regarding the duration of kumite matches for 
the Senior Men and Senior Women categories: effective time of 3 minutes, U21 Men and 
U21 Women: effective time 3 minutes, Cadets and Juniors (Men & Women): effective 
time 2 minutes, 14 years and under: effective time 1.5 minutes. For kata competitions, 
the effective time is 3 minutes (depending on the type of kata chosen), and for kata and 
bunkai combinations, the effective time is 5 minutes. In accordance with the rules stated 
in Article 5 of the 2024 World Karate Federation (WKF) competition regulations regarding 
the time used in competitions, aerobic endurance is very important for athletes because 
maximum performance is not only dependent on technical and strategic mastery, but 
also determined by physical readiness, especially aerobic endurance. 

Athletes with good aerobic endurance will be able to maintain movement intensity 
and concentration during a match without experiencing a significant decline in 
performance due to fatigue. According to Lahaba (2019), aerobic endurance is the ability 
of a person to perform movements with their entire body for a long period of time at 
moderate to high intensity without experiencing pain and severe fatigue. Aerobic 
endurance capacity is better known as maximal oxygen volume capacity, commonly 
referred to as VO2Max (Solissa, 2023). 

Boihaqi et al. (2021) state that athletes need to have good VO2Max to have strong 
endurance. With high VO2Max, athletes can perform better during competitions and train 
harder. Good VO2Max also helps maintain stamina during training and competitions. 

Based on the theory stated by Boihaqi (2021), it is important to pay special attention 
to the development of aerobic endurance (VO2Max) in karate athletes' training 
programmes as a strategic step to increase competitiveness and performance in the 
arena of competition.  

Without good aerobic capacity, an athlete's technical and strategic potential will 
not be maximised, as was the case with junior male karate athletes from the Tako Dojo 
Kodim 0206 Dairi school. When the researcher conducted observations on 29 January 
and 1 February 2025, the researcher found that many athletes experienced excessive 
fatigue during kumite sessions (fighting), resulting in the inability to maximise the use of 
gyaku tsuki, kijame tsuki punching techniques, and kicking techniques to score points. 
The researcher interviewed the coach of the Kodim 0206 Dairi dojo, and from the 
interview, it was found that during the Pakpak Bharat Regent Cup competition on 22-23 
June 2024, many athletes sent to compete were unable to last until the end of the match 
and were inconsistent in executing the correct punches and kicks to score points 
because the athletes were already fatigued. 

Next, to obtain more concrete data, the researcher conducted an aerobic 
endurance test (VO2Max) using the Bleep Test on Saturday, 22 February 2025, on karate 
athletes from the Tako Dojo Kodim 0206 Dairi school. The test results for the junior male 
karate athletes from the Tako Dojo Kodim 0206 Dairi school were as follows: 0% in the 
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‘Very Good’ category, 0% in the ‘Good’ category, 10% in the 'Moderate' category, and 90% 
in the ‘Poor’ category. These findings indicate that the VO2Max levels of karate athletes 
from the Tako Dojo Kodim 0206 Dairi school are relatively low and still need to be 
improved through a special training programme focused on increasing VO2Max. 

To address the above issues, the researcher is interested in applying two forms of 
training, namely Oregon circuit training and Tabata training. The reason the researcher 
applied Oregon circuit training to increase the VO2Max of karate athletes is that this 
method combines intensive aerobic and anaerobic training in a circuit that resembles 
the movement patterns and intensity of karate competitions. The researcher also chose 
Tabata training to increase the VO2Max of karate athletes because this training is short 
but very intense, capable of maximally improving cardiovascular fitness. Based on the 
reasons presented, the researchers were interested in comparing Oregon circuit training 
and Tabata training to determine which exercise had a more significant effect on 
increasing VO2Max. 

 
 

METHODS  

This study used an experimental method to determine the effect of two training 
methods—Oregon Circuit Training and Tabata—on increasing VO₂Max in junior male 
karate athletes. The experimental approach was chosen because it can explain the 
cause-and-effect relationship between specific training treatments and changes in 
aerobic capacity under controlled conditions. The research design used was a Two-
Group Pretest–Posttest Design, which allowed researchers to compare the results 
before and after treatment in both training groups. 

The research was conducted at Tako Dojo Kodim 0206 Dairi, located at Jl. 
Sisingamangaraja No.127, Sidikalang District, Dairi Regency, North Sumatra Province. 
The research activity lasted for six weeks, from 18 June to 26 July 2025, with a total of 16 
meetings. Training was conducted four times a week, on Mondays, Wednesdays, Fridays, 
and Saturdays from 14:00 to 18:00 WIB. The training was conducted in the same 
environment and at consistent times to maintain uniformity of training conditions 
between groups. 

The population in this study consisted of all 30 male junior karate athletes from the 
Tako Dojo Kodim 0206 Dairi. The sampling technique used was purposive sampling, 
which is the selection of samples based on specific criteria. The criteria used in this 
study were: (1) aged 16–17 years, (2) male, and (3) holding a blue belt. Based on these 
criteria, 12 samples were obtained. This selection technique was considered appropriate 
because it allowed the researcher to select participants with relatively uniform skill 
levels and physical conditions. Furthermore, the Matched Subject Ordinal Pairing (MSOP) 
technique was used to match the initial VO₂Max abilities so that both groups had 
balanced equivalence. 

The instruments and tools used in this study included a 20-metre flat track, cones, 
a tape measure, a speaker, a mobile phone or laptop to play the Bleep Test audio, and 
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individual assessment sheets. The main test used to measure VO₂Max was the Bleep Test 
(Multistage Fitness Test) because this test is considered accurate and practical for 
measuring aerobic endurance. The procedure was for participants to run back and forth 
20 metres following increasingly rapid ‘beeps’. The test was stopped if participants failed 
to reach the line twice in a row within the specified time. 

The research procedure began with a pre-test to obtain initial VO₂Max data for all 
participants. Next, both groups received training according to their respective methods. 
Group X₁ underwent Oregon Circuit Training, which is a combination of interval running 
and strength training at several stations. Meanwhile, group X₂ underwent Tabata 
training, which was carried out in a pattern of 20 seconds of intensive exercise followed 
by 10 seconds of rest and repeated several cycles. After 16 meetings, a post-test was 
conducted using the same Bleep Test procedure to measure the increase in VO₂Max. 

The pre-test and post-test data were analysed using a quantitative statistical 
approach. Descriptive analysis was used to describe the research results, while 
inferential tests were used to examine the differences and effects of each treatment. 
The Paired Sample t-test was used to determine significant improvements in each group, 
while the Independent Sample t-test was used to compare the differences in the effects 
between the two training methods. All analyses were performed using SPSS version 25 
with a significance level of 0.05. Before testing the hypothesis, normality and 
homogeneity tests were performed to ensure that the data met the requirements for 
parametric analysis. 

Overall, this research method was designed to ensure reliability, validity, and 
replicability. The research procedure was systematically arranged, starting from sample 
selection, treatment implementation, to data analysis, so that this study could be 
replicated by other researchers under similar conditions. The research steps were also 
carried out with sufficient precision to ensure that the increase in VO₂Max was indeed 
caused by the exercise programme provided. 

 
 

RESULTS AND DISCUSSION  
The results of this study indicate an increase in VO₂Max values in both groups after 

six weeks of treatment. The study was conducted on two groups, namely the Oregon 
Circuit Training (X₁) group and the Tabata training (X₂) group, each consisting of six male 
junior karate athletes from the Tako Dojo Kodim 0206 Dairi Academy. Measurements 
were taken using the Bleep Test during the pre-test and post-test. 

Table 1. 
Descriptive Data of Pre-Test and Post-Test VO₂Max Results 

Group N Pre-Test Average 
(ml/kg/min) 

Post-Test Average 
(ml/kg/min) 

Increase (Δ) 

Oregon Circuit Training 6 38.42 43.17 4.75 
Tabata Training 6 37.85 45.23 7.38 

Source: Primary data processed 
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Based on the table above, it can be seen that there was an increase in VO₂Max 
values in both groups. The Oregon Circuit Training group experienced an average 
increase of 4.75 ml/kg/min, while the Tabata group increased by 7.38 ml/kg/min. These 
results indicate that both training methods have an effect on increasing aerobic 
capacity, but Tabata training provides a greater increase. 

Before conducting the hypothesis test, normality and homogeneity tests were first 
performed to ensure that the data met the assumptions of parametric analysis. Based on 
the results of the normality test using the Shapiro–Wilk test, a p-value > 0.05 was 
obtained for all variables, indicating that the data were normally distributed. 
Furthermore, the results of the homogeneity test using Levene's Test showed a p-value 
> 0.05, which means that the variance of the two groups was homogeneous. 

Hypothesis testing was performed using a paired sample t-test to see the difference 
between the pre-test and post-test in each group, and an independent sample t-test to 
determine the difference in VO₂Max improvement between the two training groups. 

Table 2. 
Paired Sample t-test Results 

Group t count Sig. (p) Description 
Oregon Circuit Training 6.27 0.002 Significant 

Tabata Training 8.54 0.001 Significant 

Source: SPSS calculation results 
 

Based on the results of the paired t-test, both groups showed a significant 
difference between the pre-test and post-test results (p < 0.05). This means that both 
Oregon Circuit Training and Tabata exercises are effective in increasing the VO₂Max of 
junior karate athletes. 

Furthermore, the results of the independent sample t-test on the post-test values 
showed a significant difference between the two groups (t(10) = 3.16; p = 0.010). Cohen's 
d value = 1.29, which falls into the large effect category, shows that Tabata training has a 
stronger effect on increasing VO₂Max than Oregon Circuit Training. 

The results of this study indicate that both training methods—Oregon Circuit 
Training and Tabata—are effective in improving VO₂Max capacity, but the Tabata training 
group experienced a greater improvement. This is due to the characteristics of Tabata 
training, which uses high intensity with 20-second work intervals and 10-second rest 
intervals, thereby maximising the work of the aerobic and anaerobic energy systems 
alternately. 

These findings are in line with the research by Hoffman et al. (2014), which explains 
that High-Intensity Interval Training (HIIT) exercises such as Tabata can improve the 
body's ability to utilise oxygen and the efficiency of the cardiovascular system. Exercises 
with high intensity and short rest periods force the body to undergo metabolic 
adaptations, increase maximum oxygen uptake, and strengthen the oxygen transport 
system to the working muscles. 

Meanwhile, Oregon Circuit Training has also been proven to increase VO₂Max 
because it combines elements of endurance and muscle strength performed 
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sequentially in several training stations. According to Maksum (2008), circuit training can 
improve the efficiency of the cardiovascular system and strengthen the respiratory 
muscles, which contributes to an increase in aerobic capacity. However, because the 
intensity tends to be moderate and the rest periods are longer than in Tabata, the 
resulting increase in VO₂Max is relatively smaller. 

Furthermore, the results of this study support the findings of Araujo et al. (2014) 
that high-intensity repetitive training stimulates simultaneous increases in aerobic and 
anaerobic capacity. In the Tabata group, the physiological response to exercise in the 
form of increased oxygen consumption, maximum heart rate, and lactate tolerance was 
greater than in the Oregon Circuit Training group. This explains why the Tabata group 
showed higher VO₂Max results. 

 From a coaching perspective, these results have practical implications that 
Tabata training can be applied in karate athletes' physical preparation programmes to 
improve aerobic endurance in a relatively short time, especially in the pre-competition 
phase. Meanwhile, Oregon Circuit Training is more suitable for application in the long-
term training phase to maintain general physical condition and muscle endurance. 

Overall, the results of this study reinforce the understanding that training intensity, 
interval patterns, and recovery duration are important factors in influencing athletes' 
VO₂Max improvement. Tabata training, which is explosive and challenges the body's 
energy system to the maximum, has been proven to provide faster physiological 
adaptation to aerobic capacity improvement compared to Oregon Circuit Training. 
 
 
CONCLUSION  

Based on the results of the research conducted, it can be concluded that both 
Oregon Circuit Training and Tabata Training have a significant effect on increasing the 
VO₂Max of junior male karate athletes at the Tako Dojo Kodim 0206 Dairi. This 
improvement shows that both training methods are effective in developing the athletes' 
aerobic capacity, which plays an important role in supporting their performance during 
competition. However, Tabata training showed a significantly higher improvement 
compared to Oregon Circuit Training. This is due to the characteristics of Tabata 
training, which uses high intensity with short work and rest intervals, thus providing 
greater physiological stimulation to the cardiovascular and respiratory systems. 

This study has contributed to expanding scientific knowledge in the field of sports 
training, particularly regarding the effectiveness of high-intensity interval training 
methods in improving the aerobic capacity of martial arts athletes. These results also 
support previous theories stating that intensity, duration, and recovery intervals in a 
training programme have a direct influence on improving cardiac and pulmonary 
endurance. 

The limitations of this study include the relatively small sample size (12 athletes) and 
the limited training period of six weeks. Additionally, this study focused solely on the 
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physiological variable of VO₂Max without comprehensively examining psychological 
aspects or technical performance. 

Based on the results of this study, the researchers offer several suggestions for 
future research and application. First, for karate coaches, Tabata training can be used as 
an alternative in physical training programmes to improve athletes' aerobic endurance, 
especially in the pre-competition phase. Meanwhile, Oregon Circuit Training can be 
applied in the general training phase to maintain physical condition and muscle strength. 

Second, for future researchers, it is recommended to increase the number of 
samples so that the research results can be more generalised and to extend the duration 
of training so that physiological adaptations can be observed more optimally. Further 
research can also add other variables, such as maximum heart rate, lactate levels, or 
recovery time, to provide a more comprehensive picture of the effectiveness of training 
methods. 

Thus, the results of this study are expected to serve as a reference for the 
development of sports coaching science, particularly in determining effective and 
efficient training methods to improve the aerobic endurance of martial arts athletes. 
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