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Abstract  The problem with this research is that many 

players still have low endurance. Low endurance will 

interfere with a player's performance on the field. This 

research aims to determine the difference in the effect of 

circuit and interval training on the endurance abilities of 

soccer players. This type of research is quasi-experimental 

research with a two-group pretest-posttest Design. The 

sample in this study was 30 U-18 soccer players. The 

sample grouping is first carried out before treatment is 

given to the sample. The sample grouping is determined 

based on ranking (ordinally matching pairing). The test 

instrument used is the Yo-Yo Intermittent Recovery Test 

(YO-YO IR Test). Data analysis in this study used the 

statistical method of mean difference test (t-test) and 

before testing the hypothesis, a normality test was first 

carried out using Lilliefors. From the results of the data

analysis that has been carried out, the results obtained are 

tcount (5.08) > ttable (2.04) which indicates that there is a 

difference between circuit training and interval training. 

Meanwhile, the analysis of the average increase in players' 

endurance showed that the average increase in circuit 

training data was 2.45 and interval training was 1.77. From 

these results, it can be concluded that circuit training is 

more effective than interval training in increasing the 

endurance of soccer players. 

Keywords  Circuit Training, Interval Training, 

Endurance, Soccer 

1. Introduction

To be able to play soccer, a person must have supporting 

components such as technique, physical, tactical, and 

mental. Football is currently developing very rapidly and 

requires physical, technical, tactical, and mental 

components [1]. The game of soccer requires good 

physical and physiological conditions including endurance, 

strength, speed, explosive power, flexibility, etc. [2-4]. 

Soccer is a sport that has intermittent characteristics with 

high intensity interspersed with unspecified recovery 

(short or long) [5]. Soccer is largely an aerobic sport due to 

its long duration, but the sharp actions that define the game 

demand a lot of strength and speed [6, 7]. Soccer has been 

classified as an intermittent sport that demands various 

types of physical abilities, such as strength, power, 

endurance, balance, and some coordinative and 

technical-tactical skills [7]. 

In a soccer match, it is estimated that a professional 

soccer player covers a total distance of 9-14 km [5]. Soccer 
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players cover distances of approximately 8-12 km at or 

near the anaerobic threshold (approximately 90% of 

maximal heart rate) [8]. Long distances require a good 

physical condition, especially endurance. Endurance is a 

person's ability to utilize the performance of the heart and 

blood circulation effectively and efficiently over a long 

period [9]. Endurance is an important capacity for the 

implementation of every sport [10]. Endurance is one of 

the basic components in training soccer players' motor 

skills. One measure of a player's endurance ability is the 

distance he covers during a match [11]. Endurance is an 

individual's ability to overcome psychological and physical 

fatigue within a certain duration of time [12, 13]. 

Endurance in soccer is characterized by high-intensity 

intermittent running performance [14]. One of the basic 

things that you must have and is very important in playing 

football is aerobic endurance [15]. 

Once endurance is needed in soccer, it is very important 

to improve it. Increasing endurance must be provided with 

structured and continuous training. Apart from that, the 

coach must choose the right method to use according to the 

characteristics of the players and team being coached. The 

problem that we often see is doubt from trainers in 

choosing the right training method. There are many 

research results and literature that explain training methods 

that can increase endurance, but it is not certain which 

method is the best. Choosing the right method is a must for 

soccer coaches so that the training carried out is effective 

and efficient. In football training, choosing the right 

method is a must [16]. 

Practices should be designed as close as possible to 

actual regular match situations with optimal game patterns 

[17]. There are several forms of exercise given to increase 

endurance abilities, and various training methods to train 

and increase VO2 max such as; interval training, 

continuous training, weight training, circuit training, and 

so on [18]. Training methods to increase cardiorespiratory 

endurance or VO2 max can use several training methods 

including circuits, intervals, and continuous training [19]. 

Developing endurance in soccer players can be done 

through continuous running and running with varying 

intensities, complemented by strength conditioning and 

sport-specific training [20]. Choosing the right method will 

help the player's endurance increase quickly. The problem 

that we often see is the selection of inappropriate methods 

by the trainer. This is because the trainer does not know the 

advantages of each training method. 

One form of exercise used to increase endurance is 

circuit training. Circuit training is an exercise method 

designed to develop physical and cardiovascular 

conditions [21]. Circuit training is a form of physical 

conditioning training that combines high-intensity 

endurance and aerobic training [22-24]. Circuit training is a 

combination of several forms of anaerobic exercise 

performed sequentially, with very short breaks or no rest to 

achieve a cardiovascular training effect [25, 26]. Circuit 

training is a type of training that is formed from a series of 

training activities carried out sequentially or in a series [27, 

28]. Circuit training can increase VO2 max [29]. Circuit 

training is a training method that can improve all 

components of physical condition simultaneously [30, 31]. 

Apart from circuit training, exercises that can be used to 

increase endurance are interval training. Interval training is 

defined as exercise that contains short intervals of vigorous 

physical activity (PA) with alternating periods of passive 

or active rest [32]. Interval training consists of periods of 

high-intensity exercise alternated with periods of relative 

rest that allow patients to complete short periods of 

higher-intensity work [33]. Interval training is 

high-intensity exercise alternated with rest intervals 

between each set [34]. Interval training is characterized by 

intermittent vigorous exercise efforts, alternated with 

periods of rest or low-intensity exercise [35, 36]. Many 

studies show that interval training can significantly 

improve athletic performance, as well as aerobic and 

anaerobic capacity [37-39]. Interval training can also 

significantly increase an athlete's VO2 max, which means 

the maximum oxygen use during exercise [40, 41]. Interval 

training is considered the most effective in increasing 

specific endurance [42, 43]. 

From several things described above, there are 

differences between these two methods. The difference 

between these two methods is in the implementation of the 

exercises. Circuit training is carried out in the form of posts 

and consists of several forms of training activities, while 

interval training is carried out with intervals between 

exercise repetitions. Which of these two training methods 
is better? So, this research aims to see the difference 

between circuit training and interval training in improving 

the endurance of soccer players. 

2. Methods

This type of research is a quasi-experiment with a 

two-group pretest-posttest design (Table 1). This research 

looks at the difference in the influence of 2 independent 

variables, namely circuit training and interval training, on 

the dependent variable, namely endurance ability. The first 

step taken before treatment is that the sample is first given 

a pre-test. After obtaining the pre-test data, the samples 

were divided into 2 groups using ordinally matched pairing. 

This method is carried out so that the samples are in the 

same or homogeneous group. Then they are given 

treatment with circuit training and interval training. After 

the entire training program is given, the next step is to carry 

out a post-test. 

Table 1. A two-group pre-test and post-test design 

Pre-test Grouping Exercise Group Post-test 

T1 Ordinary Matched 

Pairing

Circuit Training T2 

Interval Training 
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2.1. Participant 

The sample in this study was players of the Mitra 

Remaja club. The sample in this study consisted of 30 male 

players with an average age of 17.47 years. In addition, the 

characteristics of the subjects in this study were an average 

weight of ± 56.46 kg and a height of ± 167.46 cm. The 

distribution of the selected players was 3 goalkeepers, 10 

defenders, 8 midfielders, and 9 forwards. 

2.2. Organization of Research 

This study aimed to see the difference between circuit 

training and interval training. This research was conducted 

for 18 days with details of 1 pretest, 16 practice sessions, 

and 1 posttest. The training is carried out with a training 

frequency of 4 times a week. These two training methods 

are designed the same, but the form of the exercise is 

different. The training circuit consists of 6 posts, namely 

high knee, shuttle run, zig zag run, sprint training, and T 

sprint, while interval training is in the form of a 50 M run. 

The training is carried out using the principle of 

progressive load, where every week there is an increase in 

the training sets. 

Training load refers to the load of endurance training. 

Intensity, sets, time, and recovery are designed in such a 

way as to suit the desired training goals. The training 

intensity is the same every week, but the training volume 

(number of sets) continues to be increased, so that the total 

training duration will increase each week. The training 

programs can be seen in the following tables: 

Table 2.  Circuit Training Programs 

Exercise Session Intensity Set Time Recovery 

Pos 1: High Knee 1-4 75% - 85% 3 45"/pos (total 9') 30"/pos, 120"/set 

Pos 2: Shuttle Run 5-8 75% - 85% 4 45"/pos (total 13,5') 30"/pos, 120"/set 

Pos 3: Zig-zag Run 9-12 75% - 85% 5 45"/pos (total 18') 30"/pos, 120"/set 

Pos 4: Sprint Training 13-16 75% - 85% 6 45"/pos (total 18') 30"/pos, 120"/set 

Pos 5: T sprint      

Pos 6: Broken 100yard Sprint      

Table 3.  Interval Training Programs 

Exercise Session Intensity Set Repetition Time Recovery 

Lari 50 M 1-4 75% - 85% 3 10 12-15"/rep 30"/rep, 1'/set 

Lari 50 M 5-8 75% - 85% 4 10 12-15"/rep 30"/rep, 1'/set 

Lari 50 M 9-12 75% - 85% 5 10 12-15"/rep 30"/rep, 1'/set 

Lari 50 M 13-16 75% - 85% 6 10 12-15"/rep 30"/rep, 1'/set 

 

Figure 1.  YoYo Intermittent Recovery Test Trajectory 
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2.3. Instruments and Data Analysis Technique 

The test instrument used to measure a player's endurance 

ability is the Yoyo IR Test level 1 [44] (Figure 1). The test 

implementation process is carried out twice, namely during 

the pretest and posttest. The yoyo test track has a length of 

25 M, 20 M as the test track (B – C), and 5 meters as the 

rest area (A – B). Players start from B and run to C, after 

arriving at C, they hear a beep sound and immediately run 

to B. Then they recover in areas A and B, after 10 

seconds, the player starts again for the next stage. And so 

on until it ends at the player's maximum ability. The data 

analysis technique used is the t-test. After the data is 

collected, the data is compiled, then data processing is 

carried out. The steps in the analysis are as follows: 1) 

Normality test using Liliefors. The normality test aims to 

determine whether the data obtained is normally 

distributed or not. 2) To see the effectiveness of the form 

of training, the t-test is used. 

3. Results

After carrying out the entire process of this research, 

data which will be explained in detail has been obtained. In 

circuit training, the results of the pre-test with a sample of 

15 people obtained a maximum value of 44.80, a minimum 

of 39.42, a mean of 42.56, and a standard deviation (SD) of 

1.80, while the post-test results obtained a maximum value 

of 49.50, a minimum of 42.11, a mean of 45.09, and a 

standard deviation (SD) of 2.24. In interval training, the 

results of the pre-test with a sample of 15 people obtained a 

maximum value of 46.82, a minimum of 39.09, a mean of 

43.03, and a standard deviation (SD) of 2.59, while the 

post-test results obtained a maximum value of 48.83, a 

minimum of 40.77, a mean of 44.80, and a standard 

deviation (SD) of 2.48. Data on the differences between 

circuit training and interval training results can be seen in 

the following Table 4: 

Table 4.  Data Description 

Group Max Min Mean SD 

Pre-test Circuit 44,80 39,42 42,56 1,80 

Post-test Circuit 49,50 42,11 45,09 2,24 

Pre-test Interval 46,82 39,09 43,03 2,59 

Post-test Interval 48,83 40,77 44,80 2,48 

From the results of endurance test data using the VO2 

max indicator, it can be seen that all players still have a 

VO2 max capacity below 55, both in the circuit training 

group and in the interval training group. For more complete 

data, see Table 5 and Figure 2 below: 

Table 5.  Classification of VO2 max Circuit Training and Intervals Training 

Classification VO2 max 

Circuit Interval 

Absolute Relative Absolute Relative 

Excellent >55 

Very Good 51 – 55 

Good 45 – 50 8 53,33 8 53,33 

Moderate 38 – 44 7 46,67 7 46,67 

Low 35 – 37 

Poor < 35 

Total 15 100% 15 100% 
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Figure 2.  Comparison of Circuit Training and Interval Training 

Before testing the hypothesis, the analysis requirements 

are first carried out, namely the normality test and 

homogeneity test. In the tables below you can see the test 

results: 

Table 6.  Normality Test Results 

Group Lhitung Ltabel Mean 

Pre-test Circuit 0,19 0,22 Normal 

Post-test Circuit 0,21 0,22 Normal 

Pre-test Interval 0,13 0,22 Normal 

Post-test Interval 0,15 0,22 Normal 

Table 7.  Homogeneity Test Result 

Group N SD2 Fcount Ftable 

Circuit 15 33,1407 1,316 2,484 

Interval 15 40,9254 1,097 2,484 

Based on the results of the analysis requirements test, all 

data meets the criteria for hypothesis testing. The results of 

data hypothesis testing can be seen in the following table: 

Table 8.  Hypothesis Test Results 

Grup Mean SD Α tcount ttable Description 

Circuit 45,09 2,23 
0,05 5,08 2,04 Significant 

Interval 44,79 2,47 

Based on the table above, it can be seen that tcount  

(5.08) > ttable (2.04). These results show that there is a 

difference between circuit training and interval training in 

improving the endurance of soccer players. Meanwhile, the 

analysis of the average increase in players' endurance 

showed that the average increase in circuit training data 

was 2.45 and interval training was 1.77. From these results, 

it can be concluded that circuit training is more effective 

than interval training in increasing the endurance of soccer 

players. 

4. Discussion 

The results of the study explain that both training 

methods can improve the endurance of soccer players. 

However, from the average increase in endurance of 

players, circuit training is better than interval training. This 

can be seen from the average value of circuit training 45.09 

which is greater than interval training 44.79. Meanwhile, 

the analysis of the average increase in players' endurance 

showed that the average increase in circuit training data 

was 2.45 and interval training was 1.77. 

Although statistically different, both methods are 

equally capable of increasing endurance capacity. This 

increase was caused by the training program that was 

prepared using structured, continuous, and systematic 

exercises. The two training methods applied to players 

have different characters. Interval training is a 

high-intensity exercise alternated with rest intervals 

between each repetition or set. One form of exercise that is 

often used to increase endurance and performance in 

athletes is interval training [33]. The increase in endurance 

will be maximized if interval training is carried out 

continuously, structured, and systematically, and the 

training load is increased progressively. 

On the other hand, research results also reveal that 

circuit training can increase the endurance of football 

players. Circuit training is a form of physical exercise that 

consists of several training stations or posts. Circuit 

training is an exercise consisting of posts that can increase 

an athlete's endurance [45]. A circuit includes a varied 

number of exercises performed sequentially at a certain 
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time associated with adaptation to the relevant exercise [26, 

46]. The characteristics of training that there are several 

stations or posts are thought to be one of the motivations 

for athletes in training. With a variety of different exercises 

at each post, it will attract players during training. The 

advantage of circuit training is that it effectively improves 

various components of physical condition simultaneously, 

such as strength, speed, and cardiovascular endurance [47]. 

These two forms of training both increase the endurance 

of football players. Endurance is very important for soccer 

players because soccer is a sport that is played for a long 

time. Endurance is very important in soccer because it  

supports players’ performance [48]. Soccer players need 

to have endurance, because players become tired and can 

no longer perform well [49]. The player's endurance level 

should be at a high level. The level of endurance will 

influence the level of players’ performance in soccer 

matches [50]. So, soccer players need to have good 

endurance abilities. 

One indicator to see endurance ability is to look at VO2 

max capacity. VO2 max itself is defined as the maximum 

amount of oxygen that the body can use when exercising 

[19, 29]. VO2 max is one of the dominant components of 

physical condition and supports athletes' performance 

when training or competing [51, 52]. The VO2 max needs 

of soccer players in one match differ from one another. 

International football teams need VO2 max between 55 to 

68 ml/kg/minute [1, 53], and 48-62 ml/kg/minute [15]. 

Professionals need 56.5 ml/kg/minute; amateurs need 55.7 

ml/kg/minute [54]. During a soccer match, young soccer 

players sprint approximately 10±15 seconds (5, 10, and 20 

m) every 90 seconds of play (11% of the total match) [55].

A good VO2 max will help players to keep playing 

optimally throughout the match. A person with a good VO2 

max capacity can work continuously without experiencing 

excessive fatigue [4, 56]. Players with good VO2 max can 

minimize the risk of injury during training and matches 

[57]. Good endurance will improve a player's performance 

during a match by increasing the distance covered by the 

player, work intensity, number of sprints, and number of 

engagements with the ball [58-60]. Endurance training 

increases VO2 max and positive enzymatic and metabolic 

adaptations, which increase fatigue resistance [61]. 

In the end, the two methods above can be used to train to 

improve the endurance of soccer players even though they 

have different characteristics. Each training method has its 

advantages and disadvantages. The interval method with 

rest time between repetitions helps players maximize each 

repetition they do. Meanwhile, circuit training consisting 

of several posts with different forms of training will make 

players more enthusiastic and not get bored while training. 

Coaches can choose which method is more appropriate for 

their players. 

5. Conclusions

The results of the research explain that both methods can 

be used to train endurance for soccer players. With 

different training characteristics, the increase in endurance 

from these two forms of exercise is also different. 

Statistically, interval training can increase the average 

endurance by 1.73, while circuit training increases the 

average VO2 max of players by 2.52. Judging from these 

results, circuit training is better than interval training in 

improving the endurance abilities of soccer players. The 

results of this research can be a consideration for coaches 

in choosing training methods to increase the endurance of 

soccer players. 
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