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ABSTRACT 

The demands of modern football are to play at a high tempo for two 45-minute games or more. Aerobic 
endurance, power, maximum speed, and acceleration are not enough for today players. The purpose of this 
study was to reveal the impact of 3-a-side and 5-a-side small-sided games (SSGs) on increasing anaerobic 
endurance. This study employed a quasi-experimental design with a pretest-posttest group design involving 40 
young football players who were randomly assigned to practice 3-a-side and 5-a-side for 4 weeks. Before and 
after carrying out the 4-week training, a Repeat Sprint Ability Test (RSAT) was performed to measure anaerobic 
endurance. The paired sample t-test was used to determine whether there was an effect of the exercise, and the 
independent sample t-test was used to see whether there was a difference in the results between the two groups at 
the 1% significance level. Before carrying out the parametric test, the data were first tested for normality using 
Kolmogorov-Smirnova and for homogeneity using Levene's. It was revealed that 3-a-side and 5-a-side SSGs were 
both capable of increasing anaerobic endurance, but there was no significant difference between the two groups. 

It can be concluded that anaerobic endurance can be increased within four weeks by using these two methods. 
The recommendations from this study are to conduct a randomized controlled trial with a larger and more 
diverse sample to validate and extend these findings. Further studies also need to explore the effects of SSGs 
exercise on anaerobic endurance over a longer exercise period and in different age groups to gain a more 
comprehensive understanding.  
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INTRODUCTION  

During a football game, three moments are always visible on the field, namely “attacking, transitioning, 

and defense” (Chandra et al., 2022). Players who are in control of the ball or attacking will perform actions 
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using the ball such as passing, first touch, dribbling, heading, and shooting (Danurwindo et al., 2017). 

Players who move without the ball will perform jogging, running, maximal sprinting, accelerations, high-

intensity accelerations, and decelerations (Leontijević et al., 2019). Until now, the tempo of playing football 

has continued to increase, so it is right to say that football is one of the sports with very high intensity 

(Rivilla-García et al., 2019). In the English Premier League (EPL), for several seasons, it has continued to 

increase the intensity of the game (Barnes et al., 2014; Bush et al., 2015), although there are differences in 

physical demands based on playing position (Trewin et al., 2018), such as center backs, whose running 

distance and intensity are smaller compared to midfielders, wing-backs, and forwards (Delaney et al., 2018). 

Identification of the physical performance of football players on the field is known to be due to the 

application of technology in sports that is developing rapidly (Malone et al., 2017), so coaches can evaluate 

the physical demands of each player in every game (Doncaster et al., 2020).  

Analysis of football players using Global Positioning System (GPS) technology has been carried out to 

monitor physical performance during competitive matches (Núñez et al., 2018; Castillo et al., 2020; Nosek 

et al., 2021; de Dios-Álvarez et al., 2023). Related findings note that the midfielder is the player who runs 

the most distance, the full-back or wing-back is the player who sprints the most, and the center-back is the 

player who is the most active in accelerating (Modric et al., 2019). Aerobic and anaerobic endurance is also 

needed during football competitions (Aguiar et al., 2013) with the average VO2Max requirement of football 

players ranging from 55 to 65 ml kg1 (Metaxas, 2021), although VO2Max requirements are also determined 

by playing position (Slimani et al., 2019). The consequence of today football demands is that coaches 

prepare training programs needed in competitive football matches, such as a form of linear and multi-

directional movement activity with high intensity, by inserting appropriate recovery (Cunningham et al., 

2018). Accurately identifying the needs of physical conditions in sports has implications for the preparation 

of appropriate training programs by coaches (Berrezokhy et al., 2020).  

Small-sided games, which are included in the high-intensity interval training method have been 

implemented as training following the demands of football competitions (Selmi et al., 2020). The high-

intensity interval training method has been shown to increase aerobic and anaerobic capacity in female ice-

hockey players (Kinnunen et al., 2019). Small-sided games are exercises that modify the number of players, 

the size of the playing area, and the rules of the game according to the objectives of the exercise (Sgrò et al., 

2018). Players involved start from 1 vs. 1, 2 vs. 2, up to 7 vs. 7 with an area that is smaller than the actual 

playing field of football (Sarmento et al., 2018). The modification of the rules in question can be in the form 

of the number of touches of the ball for each player, without or using a goalkeeper, or with or without a 

neutral player (Kusuma & Kardiawan, 2018).  

In the case of football players, this model of small-sided games has been extensively studied. Previous 

research findings in several articles found that the impact after conventional training with small-sided games 

on increasing aerobic endurance was the same for youth football players (Moran et al., 2019). Small-sided 

games training for 8 weeks with a frequency of training twice a week can increase anaerobic endurance, 

power, VO2Max, acceleration, and vertical jump (Karahan, 2020). Intervention/training for 6 weeks was also 

reported to have an impact on 20-meter sprint time, counter-movement jump, squat jump, triple-hop 

distance, agility, and balance, although not as good as combined core strength training (Arslan et al., 2021). 

The VO2Max of young football players also experienced an increase after practicing small-sided games for 

two weeks with a dose of training twice a week (Arslan et al., 2020). This means that there is a significant 

impact on the physical performance needed by football players, both of youth and adults, after training with 

the small-sided games method for 5 to 8 weeks.  

However, there is currently no report on the impact of small-sided games training on the anaerobic 

endurance of young football players in the short term (4 weeks). In fact, based on findings in the field 

regarding the schedule for the Soeratin Cup (a competition based on age groups held by PSSI), it cannot be 

predicted with certainty. This has implications for the training program for football coaches from Persibu 

Buleleng, Persega Gerokgak, and Undiksha FC, they found it difficult to form the anaerobic endurance of 

their players when preparation for competition only took 1 or 2 months. So, it becomes urgent to know the 

impact of small-sided games when given to young players within 4 weeks. The implication is that short 
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competition preparation time is no longer a major problem in developing players’ anaerobic endurance. The 

purpose of this study was to look at the impact of 3-a-side and 5-a-side small-sided games on increasing the 

anaerobic endurance of young football players.  

 

METHOD  

This study included a quasi-experiment with a pretest-posttest group design (Saifu et al., 2021; 

Sulistiyono et al., 2021; Ariani et al., 2022). Forty players of Persega Gerokgak were randomly divided into 

a 3-a-side group (age 15 ± 0.1 years) and a 5-a-side small-sided games group (age 15 ± 7.0 years). Table 1 

below shows the pretest-posttest group design.  

 
Table 1. Pretest-Posttest Group Design 

Sample Pretest Treatment Posttest 

N O1 X O2 

N P1 X P2 

Notes: 

N = Simple random sampling; X = Treatment; O1 = 3-a-side small sided-games group pretest; O2 = 3-a-side small-sided games 

group posttest; P1 = 5-a-side small-sided games group pretest; P2 = 5-a-side small-sided games group posttest 
(Sugiyono, 2017) 

 

Repeat Sprint Ability Test (RSAT) that has a validity value of r 0.59-0.82, P < 0.05 was used to measure 

anaerobic endurance of the samples during the pretest and posttest (Barbero-Álvarez et al., 2013). This test 

requires a 20-meter track with clear start and finish markers. Participants sprint 10 times to start, with an 

active recovery time after the finish of 20 seconds (Lopes-Silva et al., 2019).  

Exercise was carried out for four weeks, consisting of sixteen training sessions, or four times a week. The 

training was carried out at the Gerokgak Football Field in Buleleng, Bali. The training program for the 3-a-

side group was carried out on a 24-meter by 10-meter field area, using two goals and a goalkeeper, no 

offside, and a maximum of two touches per player (table 2). The 5-a-side group was trained in a 40-meter by 

15-meter area, using two goals and a goalkeeper, no offsides, and a maximum of two touches per player 

(table 3). Prior to the training, the players had to warm up using the RAMP protocol (Racinais et al., 2017; 

Jeffreys, 2019) and between sets using active recovery (Sarto et al., 2022).  

 
Table 2. 3-a-side Small Sided-Games Group Training Program 

Week Game Duration Recovery Between Set Number of Set Intensity 

1 120 second 120 second 4 85% HRmax 

2 120 second 120 second 5 85% HRmax 

3 150 second 150 second 5 95% HRmax 

4 180 second 150 second 6 100% HRmax 

(Moran et al., 2019) 

 
Table 3. 5-a-side Small Sided-Games Group Training Program 

Week Game Duration Recovery Between Set Number of Set Intensity 

1 120 second 120 second 4 85% HRmax 

2 120 second 120 second 5 85% HRmax 

3 150 second 150 second 5 95% HRmax 

4 180 second 150 second 6 100% HRmax 

(Moran et al., 2019) 

 

To determine whether there is an increase or not in the effect of 3-a-side and 5-a-side small-sided games 

on anaerobic endurance, the data collected in the field were then analyzed using a paired sample t-test (p < 

0.01). However, the first step taken was to test the normality of the data using Kolmogorov-Smirnova, and 

the homogeneity of the data using Levene’s at a significance level of 1%. The final stage, an independent 

sample t-test (p < 0.01) was used to answer whether there is a significant difference in scores between the 3-

a-side group and 5-a-side group. 
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RESULTS AND DISCUSSION  

This study aimed at examining the use of 3-a-side and 5-a-side in increasing anaerobic endurance in 

young football players. Descriptive data in the form of the mean in the 3-a-side group and 5-a-side group 

during the pretest and posttest are presented in Graph 1.  

 

 
Graph 1. The Average Pretest-Posttest Result 

 

In the Table 4 and 5 below, the results of data normality and data homogeneity are presented successively 

as prerequisites before carrying out the parametric test. Based on the data display, the data is normally 

distributed because of the sig. > 0.01 and is homogeneous because of the sig. > 0.01. 
 

Table 4. Tests of Normality 

Group 
Kolmogorov-Smirnova 

Statistic df Sig. 

Pretest 3-a-side .164 20 .161 

Posttest 3-a-side .184 20 .074 

Pretest 5-a-side .164 20 .162 

Posttest 5-a-side .139 20 .200* 

a. Lilliefors Significance Correction 

*. This is a lower bound of the true significance. 

 

Table 5. Test of Homogeneity of Variance 
    Levene Statistic df1 df2 Sig. 

Anaerobic 

endurance 

Based on Mean 3.568 3 76 .018 

Based on Median 2.922 3 76 .039 

Based on Median and with 

adjusted df 
2.922 3 75.103 .039 

Based on trimmed mean 3.561 3 76 .018 

 

After the data is declared to be normally distributed and homogeneous, the results of the different tests 

are displayed using the paired sample t-test (Table 6). Based on the data in Table 6, there is an increase in 

anaerobic resistance of the sample. This can be seen in the value of Sig. (2-tailed) < 0.01 which means that 

there is a significant difference between the results at the pretest and posttest after being given small-sided 

games exercises in all groups. 

 
Table 6. Paired Samples Test 

Variable 

Paired Differences 

Mean 
Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference t df 
Sig. (2-

tailed) 
Lower Upper 

Anaerobic 

endurance 

3-a-side & 5-a-side 

small sided-games 
-1.69137 1.17240 .13108 -1.95228 -1.43047 -12.904 79 .000 

 

Furthermore, to find out whether there is a significant difference in the results between the two groups, it 

is proven by using an independent sample t-test (table 7). Looking at Table 7, the results stated that there 
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was no significant difference between the 3-a-side and 5-a-side small-sided games groups in terms of 

increasing anaerobic endurance. 

 
Table 7. Independent Samples Test 

Variable  

t-test for Equality of Means 

t df 
Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Anaerobic Endurance 

Equal variances 

assumed 
-1.069 38 .292 -.04100 .03837 -.11867 .03667 

Equal variances not 

assumed 
-1.069 37.978 .292 -.04100 .03837 -.11868 .03668 

 

Aerobic and anaerobic endurance capacity can increase after being given high-intensity interval training 

(HIIT) only in a shorter training time than constant-intensity endurance training (CIET) (Runacres et al., 

2019). Small-sided games (SSGs), which are part of the HIIT method, have the characteristics of high 

activity intensity with a short recovery time to resume high-intensity training (Sabag et al., 2022). 

Obviously, this is very relevant to the needs of football players when competing. When carrying out the 

build-up of attacks until the scoring process is carried out with maximum running speed, as well as when 

losing the ball or the transition phase from attacking to defending, players try to get back the ball as quickly 

as possible. So that in this situation there is constant and continuous maximum running action, interspersed 

with walking or jogging in a short time to return to maximum running speed or acceleration. In terms of the 

energy system, there is coherence in the 3-a-side and 5-a-side SSGs exercises with the game rules for each 

player making a maximum of two touches to the ball.  

On the physiological aspect, football players are required to have aerobic and anaerobic endurance that 

can support performance on the field constantly (Dolci et al., 2018). In a competitive football match, a 

combination of explosive and powerful movements is carried out by each player, together with 90 minutes 

of technical and tactical football action that takes place intermittently (Turner & Stewart, 2014; Dolci et al., 

2020). It is important for football players to be able to implement the technical and tactical skills of the 

coach with high intensity from the start to the end of the match in order to achieve maximum results. This 

can be realized if the players can continue to improve and maintain their level of activity intensely without 

experiencing significant fatigue at the same time (Koklu et al., 2015). 

Discussing the current findings that the number of players, field areas, and playing rules have not shown 

significantly different results between the 3-a-side and 5-a-side SSGs groups, even though the training dose 

was intended for 16 sessions. Playing with a total of 3 versus 3 to 5 versus 5 in a small area and with a 

limited number of touches of the ball for each player reinforces previous findings, namely being able to 

significantly influence endurance and football-specific performance (Kunz et al., 2019; Halouani et al., 

2019; Clemente et al., 2023). The intense movement in this finding is also due to the players’ rules for 

touching or controlling the ball, which are limited to a maximum of two touches. So there is no game delay 

or slowing down of the tempo when playing the ball, which implies that of course all players are very active 

when they are without the ball.  

Another interesting thing from the current findings is that a short training time can increase anaerobic 

endurance. Anaerobic endurance is the main activity of playing football with submaximal and maximum 

intensity (Donie et al., 2021). In the periodization of training, this makes it possible to make the transition 

from the special preparation phase to the pre-competition phase (Hadi & Yudhistira, 2023). However, to be 

able to significantly increase anaerobic endurance capacity, players already have high VO2Max (Sidik et al., 

2019; Bompa & Buzzichelli, 2019). VO2Max development is carried out in the general periodization phase 

or during the pre-season (Mara et al., 2015; Mexis et al., 2022). The rules of the game are the same in all 

samples, and the ability to accelerate is a limitation in this study. Therefore, there is an opportunity for 
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further research to uncover current limitations so that more comprehensive results have been obtained to add 

to the knowledge of football coaching.  

 

CONCLUSION  

The conclusion of this study shows that small-sided games (SSGs) with 3-a-side and 5-a-side formats are 

effective training methods for improving anaerobic endurance in youth football players. Football is a sport 

that requires good anaerobic endurance capacity, especially when players run at maximum speed without 

much rest during the game. In this study, engaging young players in a 4-week training program with a 

frequency of 4 workouts per week was shown to improve their anaerobic endurance. 

The limitations of this study need to be noted in order to interpret the results carefully. Firstly, this study 

only focused on youth football players, so the results may not be generalizable to adult players or players of 

different age groups. Furthermore, the sample size used in this study may be limited, which may affect the 

generalizability of the results. In addition, the duration of this study only included a 4-week training 

program, so the long-term effects of SSGs training on anaerobic endurance were not evaluated. Furthermore, 

this study assumed that participants had previous training experience or had a high VO2Max, which may not 

reflect the condition of all youth football players. Factors such as baseline fitness level and previous training 

experience may influence training outcomes and need to be considered in the interpretation of the results of 

this study. 

The recommendations from this study are to conduct a randomized controlled trial with a larger and more 

diverse sample to validate and extend these findings. Further studies also need to explore the effects of SSGs 

exercise on anaerobic endurance over a longer exercise period and in different age groups to gain a more 

comprehensive understanding. In addition, it is recommended to investigate the effects of SSGs on 

anaerobic endurance in different phases of the football season, including pre-season, competitive season, and 

post-season, to determine the optimal timing of the application of this training method. 

The findings from this study make an important contribution by highlighting the importance of anaerobic 

endurance in football and showing that SSGs are an effective training option to improve it. This training 

method is also suited to the characteristics of competitive football matches. Thus, the recommendation of 

using SSGs as part of youth football training may assist players in dealing with intense game conditions. 

Furthermore, the different playing rules for each group (3-a-side and 5-a-side) could be the subject of future 

research to find out if there is a significant difference between the SSGs groups in improving anaerobic 

endurance. Thus, this study provides a foundation for coaches to consider using SSGs as part of routine 

training to improve the anaerobic endurance of their youth football players. 

 

ACKNOWLEDGEMENTS 

Researchers would like to thank Universitas Pendidikan Ganesha for support as stated in the research 

contract number: 721/UN48.16/LT/2023, Persega Gerokgak, and the players who facilitated the research to 

completion. 
 

CONFLICT OF INTEREST 

Researchers believe there is no conflict of interest in the process of preparing this manuscript. 

 

REFERENCES 

Aguiar, M. V.D., Botelho, G. M. A., Gonçalves, B. S. V., & Sampaio, J. E. (2013). Physiological Responses 

and Activity Profiles of Football Small-Sided Games. Journal of Strength and Conditioning Research, 

27(5), 1287–1294. https://doi.org/10.1519/JSC.0b013e318267a35c 

Ariani, L. P. T. A., Sudiana, I. K., & Kusuma, K. C. A. (2022). Continuous and Competitive Circuit 

Training: Methods to Increase VO2max on Young Badminton Player. Journal Sport Area, 7(2), 236–

245. https://doi.org/10.25299/sportarea.2022.vol7(2).9423 

 

https://doi.org/10.1519/JSC.0b013e318267a35c
https://doi.org/10.25299/sportarea.2022.vol7(2).9423


Journal Sport Area - 8 (3), 2023, 318 - 327 

Ketut Chandra Adinata Kusuma et al., 

 

Page | 324  

 

Arslan, E., Orer, G. E., & Clemente, F. M. (2020). Running-Based High-Intensity Interval Training vs. 

Small-Sided Game Training Programs: Effects on the Physical Performance, Psychophysiological 

Responses and Technical Skills in Young Soccer Players. Biology of Sport, 37(2), 165–173. 

https://doi.org/10.5114/biolsport.2020.94237 

Arslan, E., Soylu, Y., Clemente, F. M., Hazir, T., Isler, A. K., & Kilit, B. (2021). Short-Term Effects of On-

Field Combined Core Strength and Small-Sided Games Training on Physical Performance in Young 

Soccer Players. Biology of Sport, 38(4), 609–616. https://doi.org/10.5114/biolsport.2021.102865 

Barbero-Álvarez, J. C., Pedro, R. E., & Nakamura, F. Y. (2013). Validity of a Repeated-Sprint Ability Test 

in Young Soccer Players. Science and Sports, 28(5). https://doi.org/10.1016/j.scispo.2012.12.003 

Barnes, C., Archer, D. T., Hogg, B., Bush, M., & Bradley, P. S. (2014). The Evolution of Physical and 

Technical Performance Parameters in The English Premier League. International Journal of Sports 

Medicine, 35(13), 1095–1100. https://doi.org/10.1055/s-0034-1375695 

Berrezokhy, F., Gustian, U., & Puspitawati, I. D. (2020). Analisis Kemampuan Fisik Atlet Tinju Amatir 

Kalimantan Barat. Jurnal Pendidikan Olahraga, 9(1), 109. https://doi.org/10.31571/jpo.v9i1.1753 

Bompa, T. O., & Buzzichelli, C. A. (2019). Periodization: Theory and Methodology of Training (R. W. 

Earle (ed.); Sixth Edit). Human Kinetics. 

Bush, M., Barnes, C., Archer, D. T., Hogg, B., & Bradley, P. S. (2015). Evolution of Match Performance 

Parameters for Various Playing Positions in the English Premier League. Human Movement Science, 

39, 1–11. https://doi.org/10.1016/j.humov.2014.10.003 

Castillo, D., Raya-González, J., Manuel Clemente, F., & Yanci, J. (2020). The Influence of Youth Soccer 

Players’ Sprint Performance on the Different Sided Games’ External Load using GPS Devices. 

Research in Sports Medicine, 28(2), 194–205. https://doi.org/10.1080/15438627.2019.1643726 

Chandra, K. C. A. K., Artanayasa, I. W., & Mashuri, H. (2022). League 3 of Indonesia Bali Zone: Shots and 

Patterns of Scoring a Goal. Journal Sport Area, 7(2), 204–213. 

https://doi.org/10.25299/sportarea.2022.vol7(2).9464 

Clemente, F., Praça, G. M., Aquino, R., Castillo, D., Raya-González, J., Rico-González, M., Afonso, J., 

Sarmento, H., Filipa Silva, A., Silva, R., & Ramirez-Campillo, R. (2023). Effects of Pitch Size on 

Soccer Players’ Physiological, Physical, Technical, and Tactical Responses during Small-Sided Games: 

A Meta-Analytical Comparison. Biology of Sport, 40(1), 111–147. 

https://doi.org/10.5114/biolsport.2023.110748 

Cunningham, D. J., Shearer, D. A., Carter, N., Drawer, S., Pollard, B., Bennett, M., Eager, R., Cook, C. J., 

Farrell, J., Russell, M., & Kilduff, L. P. (2018). Assessing Worst Case Scenarios in Movement 

Demands Derived from Global Positioning Systems during International Rugby Union Matches: 

Rolling Averages Versus Fixed Length Epochs. PLoS ONE, 13(4), 1–14. 

https://doi.org/10.1371/journal.pone.0195197 

Danurwindo, Ganesha, P., Sidik, B., & Prahara, J. L. (2017). Kurikulum Pembinaan Sepakbola Indonesia. 

Persatuan Sepakbola Seluruh Indonesia. 

de Dios-Álvarez, V., Suárez-Iglesias, D., Bouzas-Rico, S., Alkain, P., González-Conde, A., & Ayán-Pérez, 

C. (2023). Relationships Between RPE-Derived Internal Training Load Parameters and GPS-Based 

External Training Load Variables in Elite Young Soccer Players. Research in Sports Medicine, 31(1), 

58–73. https://doi.org/10.1080/15438627.2021.1937165 

Delaney, J. A., Thornton, H. R., Rowell, A. E., Dascombe, B. J., Aughey, R. J., & Duthie, G. M. (2018). 

Modelling the Decrement in Running Intensity within Professional Soccer Players. Science and 

Medicine in Football, 2(2), 86–92. https://doi.org/10.1080/24733938.2017.1383623 

https://doi.org/10.5114/biolsport.2020.94237
https://doi.org/10.5114/biolsport.2021.102865
https://doi.org/10.1016/j.scispo.2012.12.003
https://doi.org/10.1055/s-0034-1375695
https://doi.org/10.31571/jpo.v9i1.1753
https://doi.org/10.1016/j.humov.2014.10.003
https://doi.org/10.1080/15438627.2019.1643726
https://doi.org/10.25299/sportarea.2022.vol7(2).9464
https://doi.org/10.5114/biolsport.2023.110748
https://doi.org/10.1371/journal.pone.0195197
https://doi.org/10.1080/15438627.2021.1937165
https://doi.org/10.1080/24733938.2017.1383623


Journal Sport Area - 8 (3), 2023, 318 - 327 

Ketut Chandra Adinata Kusuma et al., 

 

Page | 325  

 

Dolci, F., Hart, N. H., Kilding, A., Chivers, P., Piggott, B., & Spiteri, T. (2018). Movement Economy in 

Soccer: Current Data and Limitations. Sports, 6(4), 1–14. https://doi.org/10.3390/sports6040124 

Dolci, F., Hart, N. H., Kilding, A. E., Chivers, P., Piggott, B., & Spiteri, T. (2020). Physical and Energetic 

Demand of Soccer: A Brief Review. Strength and Conditioning Journal, 42(3), 70–77. 

https://doi.org/10.1519/ssc.0000000000000533 

Doncaster, G., Page, R., White, P., Svenson, R., & Twist, C. (2020). Analysis of Physical Demands During 

Youth Soccer Match-Play: Considerations of Sampling Method and Epoch Length. Research Quarterly 

for Exercise and Sport, 91(2), 326–334. https://doi.org/10.1080/02701367.2019.1669766 

Donie, D., Kiram, Y., Hermanzoni, H., & Edmizal, E. (2021). The Effectiveness of Footwork Exercises with 

the HIIT Method in Developing VO2max and Anaerobic Capacity. AL-ISHLAH: Jurnal Pendidikan, 

13(2), 998–1005. https://doi.org/10.35445/alishlah.v13i2.803 

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 

Halouani, J., Ghattasi, K., Bouzid, M. A., Rosemann, T., Nikolaidis, P. T., Chtourou, H., & Knechtle, B. 

(2019). Physical and Physiological Responses during the Stop-Ball Rule during Small-Sided Games in 

Soccer Players. Sports, 7(5), 1–8. https://doi.org/10.3390/sports7050117 

Jeffreys, I. (2019). The Warm-Up: Maximize Performance And Improve Long-Term Athletic Development. 

Human Kinetics. 

Karahan, M. (2020). Effect of Skill-Based Training vs. Small-Sided Games on Physical Performance 

Improvement in Young Soccer Players. Biology of Sport, 37(3), 305–312. 

https://doi.org/10.5114/biolsport.2020.96319 

Kinnunen, J.-V., Piitulainen, H., & Piirainen, J. M. (2019). Neuromuscular Adaptations To Short-Term 

High-Intensity Interval training In Female Ice-Hockey Players. Journal of Strength and Conditioning 

Research, 33(2), 479–485. https://doi.org/10.1519/JSC.0000000000001881 

Koklu, Y., Sert, O., Alemdaroglu, U., & Arslan, Y. (2015). Comparison of The Physiological Responses 

And Time-Motion Characteristics of Young Soccer Players in Small-Sided Games: The Effect of 

Goalkeeper. Journal of Strength and Conditioning Research, 29(4), 964–971. 

https://doi.org/10.1519/JSC.0b013e3182a744a1 

Kunz, P., Engel, F. A., Holmberg, H. C., & Sperlich, B. (2019). A Meta-Comparison of the Effects of High-

Intensity Interval Training to Those of Small-Sided Games and Other Training Protocols on Parameters 

Related to the Physiology and Performance of Youth Soccer Players. Sports Medicine - Open, 5(7), 1–

13. https://doi.org/10.1186/s40798-019-0180-5 

Kusuma, K. C. A., & Kardiawan, I. K. H. (2018). The Effect of Touch of The Ball in Small Side Games on 

The Improvement Vo2max Amateur Football Players. ACTIVE: Journal of Physical Education, Sport, 

Health and Recreation, 7(3), 128–132. https://doi.org/10.15294/active.v7i3.26496 

Leontijević, B., Janković, A., & Tomić, L. (2019). Attacking Performance Profile of Football Teams in 

Different National Leagues According To Uefa Rankings for Club Competitions. Facta Universitatis, 

Series: Physical Education and Sport, 16(3), 697–708. https://doi.org/10.22190/fupes180404062l 

Lopes-Silva, J. P., Ferreira Da Silva Santos, J., Abbiss, C. R., & Franchini, E. (2019). Measurement 

Properties and Feasibility of Repeated Sprint Ability Test: A Systematic Review. Strength and 

Conditioning Journal, 41(6), 41–61. https://doi.org/10.1519/SSC.0000000000000495 

 

 

https://doi.org/10.3390/sports6040124
https://doi.org/10.1519/ssc.0000000000000533
https://doi.org/10.1080/02701367.2019.1669766
https://doi.org/10.35445/alishlah.v13i2.803
https://doi.org/10.25299/sportarea.2023.vol8(1).10656
https://doi.org/10.3390/sports7050117
https://doi.org/10.5114/biolsport.2020.96319
https://doi.org/10.1519/JSC.0000000000001881
https://doi.org/10.1519/JSC.0b013e3182a744a1
https://doi.org/10.1186/s40798-019-0180-5
https://doi.org/10.15294/active.v7i3.26496
https://doi.org/10.22190/fupes180404062l
https://doi.org/10.1519/SSC.0000000000000495


Journal Sport Area - 8 (3), 2023, 318 - 327 

Ketut Chandra Adinata Kusuma et al., 

 

Page | 326  

 

Malone, J. J., Lovell, R., Varley, M. C., & Coutts, A. J. (2017). Unpacking the Black Box: Applications and 

Considerations for using GPS Devices in Sport. International Journal of Sports Physiology and 

Performance, 12(2), 18–26. https://doi.org/10.1123/ijspp.2016-0236 

Mara, J. K., Thompson, K. G., Pumpa, K. L., & Ball, N. B. (2015). Periodization and Physical Performance 

in Elite Female Soccer Players. International Journal of Sports Physiology and Performance, 10(5), 

664–669. https://doi.org/10.1123/ijspp.2014-0345 

Metaxas, T. I. (2021). Match Running Performance of Elite Soccer Players: V̇o2max and Players Position 

Influences. Journal of Strength and Conditioning Research, 35(1), 162–168. 

https://doi.org/10.1519/JSC.0000000000002646 

Mexis, D., Nomikos, T., & Kostopoulos, N. (2022). Effect of Pre-Season Training on Physiological and 

Biochemical Indices in Basketball Players-A Systematic Review. Sports, 10(6), 1–19. 

https://doi.org/10.3390/sports10060085 

Modric, T., Versic, S., Sekulic, D., & Liposek, S. (2019). Analysis of the Association between Running 

Performance and Game Performance Indicators in Professional Soccer Players. International Journal of 

Environmental Research and Public Health, 16(20), 1–13. https://doi.org/10.3390/ijerph16204032 

Moran, J., Blagrove, R. C., Drury, B., Fernandes, J. F. T., Paxton, K., Chaabene, H., & Ramirez-Campillo, 

R. (2019). Effects of Small-Sided Games vs. Conventional Endurance Training on Endurance 

Performance in Male Youth Soccer Players: A Meta-Analytical Comparison. Sports Medicine, 49(5), 

731–742. https://doi.org/10.1007/s40279-019-01086-w 

Nosek, P., Brownlee, T. E., Drust, B., & Andrew, M. (2021). Feedback of GPS Training Data within 

Professional English Soccer: A Comparison of Decision Making and Perceptions between Coaches, 

Players and Performance Staff. Science and Medicine in Football, 5(1), 35–47. 

https://doi.org/10.1080/24733938.2020.1770320 

Núñez, F. J., Toscano-Bendala, F. J., Suarez-Arrones, L., Martínez-Cabrera, F. I., & De Hoyo, M. (2018). 

Individualized Thresholds to Analyze Acceleration Demands in Soccer Players using GPS (Umbrales 

Individualizados Para Analizar Las Demandas En La Aceleración En Futbolistas Usando GPS). Retos, 

2041(35), 75–79. https://doi.org/10.47197/retos.v0i35.60402 

Racinais, S., Cocking, S., & Périard, J. D. (2017). Sports and Environmental Temperature: from Warming-

Up to Heating-Up. Temperature, 4(3), 227–257. https://doi.org/10.1080/23328940.2017.1356427 

Rivilla-García, J., Calvo, L. C., Jiménez-Rubio, S., Paredes-Hernández, V., Muñoz, A., Tillaar, R. Van Den, 

& Navandar, A. (2019). Characteristics of Very High Intensity Runs of Soccer Players in Relation to 

Their Playing Position and Playing Half in the 2013-14 Spanish la Liga Season. Journal of Human 

Kinetics, 66(1), 213–222. https://doi.org/10.2478/hukin-2018-0058 

Runacres, A., Mackintosh, K. A., & McNarry, M. A. (2019). The Effect of Constant-Intensity Endurance 

Training and High-Intensity Interval Training on Aerobic and Anaerobic Parameters in Youth. Journal 

of Sports Sciences, 37(21), 2492–2498. https://doi.org/10.1080/02640414.2019.1644890 

Sabag, A., Little, J. P., & Johnson, N. A. (2022). Low-Volume High-Intensity Interval Training for 

Cardiometabolic Health. The Journal of Physiology, 600(5), 1013–1026. 

https://doi.org/10.1113/JP281210 

Saifu, Karakauki, M., Ali, S. K. S., Mustapha, A., Muslim, B. A., Ismiyati, F., Sundara, C., Wahyuni, S., 

Putri, D. T., Kristiyanto, A., Pratama, K. W., Nasrulloh, A., & Yudhistira, D. (2021). The Effect of 

Small Game Exercise on Freestyle Swimming Speed: A Case Study of Halu Oleo University Sport 

Science Student. International Journal of Human Movement and Sports Sciences, 9(6), 1140–1145. 

https://doi.org/10.13189/saj.2021.090609 

https://doi.org/10.1123/ijspp.2016-0236
https://doi.org/10.1123/ijspp.2014-0345
https://doi.org/10.1519/JSC.0000000000002646
https://doi.org/10.3390/sports10060085
https://doi.org/10.3390/ijerph16204032
https://doi.org/10.1007/s40279-019-01086-w
https://doi.org/10.1080/24733938.2020.1770320
https://doi.org/10.47197/retos.v0i35.60402
https://doi.org/10.1080/23328940.2017.1356427
https://doi.org/10.2478/hukin-2018-0058
https://doi.org/10.1080/02640414.2019.1644890
https://doi.org/10.1113/JP281210
https://doi.org/10.13189/saj.2021.090609


Journal Sport Area - 8 (3), 2023, 318 - 327 

Ketut Chandra Adinata Kusuma et al., 

 

Page | 327  

 

Sarmento, H., Clemente, F. M., Harper, L. D., Costa, I. T. da, Owen, A., & Figueiredo, A. J. (2018). Small 

Sided Games in Soccer–A Systematic Review. International Journal of Performance Analysis in Sport, 

18(5), 693–749. https://doi.org/10.1080/24748668.2018.1517288 

Sarto, F., Stashuk, D. W., Franchi, M. V., Monti, E., Zampieri, S., Valli, G., Sirago, G., Candia, J., Hartnell, 

L. M., Paganini, M., McPhee, J. S., De Vito, G., Ferrucci, L., Reggiani, C., & Narici, M. V. (2022). 

Effects of Short-Term Unloading and Active Recovery on Human Motor Unit Properties, 

Neuromuscular Junction Transmission and Transcriptomic Profile. Journal of Physiology, 600(21), 

4731–4751. https://doi.org/10.1113/JP283381 

Selmi, O., Ouergui, I., Levitt, D. E., Nikolaidis, P. T., Knechtle, B., & Bouassida, A. (2020). Small-Sided 

Games are More Enjoyable Than High-Intensity Interval Training of Similar Exercise Intensity in 

Soccer. Open Access Journal of Sports Medicine, 11(1), 77–84. https://doi.org/10.2147/oajsm.s244512 

Sgrò, F., Bracco, S., Pignato, S., & Lipoma, M. (2018). Small-Sided Games and Technical Skills in Soccer 

Training: Systematic Review and Implications for Sport and Physical Education Practitioners. Journal 

of Sports Science, 6(1), 9–19. https://doi.org/10.17265/2332-7839/2018.01.002 

Sidik, D. Z., Pesurnay, P. L., & Afari, L. (2019). Pelatihan Kondisi Fisik (Nita (ed.); Cetakan Pe). PT. 

Remaja Rosdakarya. 

Slimani, M., Znazen, H., Miarka, B., & Bragazzi, N. L. (2019). Maximum Oxygen Uptake of Male Soccer 

Players According to their Competitive Level, Playing Position and Age Group: Implication from a 

Network Meta-Analysis. Journal of Human Kinetics, 66(1), 233–245. https://doi.org/10.2478/hukin-

2018-0060 

Sugiyono. (2017). Metode Penelitian Pendidikan Pendekatan Kuantitatif, Kualitatif dan R&D. Bandung: 

Alfabeta. 

Sulistiyono, Andry, A., Nawan, P., Fatkurahman, A., Nurhadi, S., & Dewangga, Y. (2021). Effect of 10 

Weeks Game Experience Learning (GEL) Based Training on Teamwork, Respect Attitude, Skill and 

Physical Ability in Young Football Players. Physical Education Theory and Methodology, 21(2), 173–

179. https://doi.org/10.17309/TMFV.2021.2.11 

Trewin, J., Meylan, C., Varley, M. C., & Cronin, J. (2018). The Match-to-Match Variation of Match-

Running in Elite Female Soccer. Journal of Science and Medicine in Sport, 21(2), 196–201. 

https://doi.org/10.1016/j.jsams.2017.05.009 

Turner, A. N., & Stewart, P. F. (2014). Strength and Conditioning for Soccer Players. Strength and 

Conditioning Journal, 36(4), 1–13. https://doi.org/10.1519/SSC.0000000000000054 

 

 

 

https://doi.org/10.1080/24748668.2018.1517288
https://doi.org/10.1113/JP283381
https://doi.org/10.2147/oajsm.s244512
https://doi.org/10.17265/2332-7839/2018.01.002
https://doi.org/10.2478/hukin-2018-0060
https://doi.org/10.2478/hukin-2018-0060
https://doi.org/10.17309/TMFV.2021.2.11
https://doi.org/10.1016/j.jsams.2017.05.009
https://doi.org/10.1519/SSC.0000000000000054

