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Abstract  Purpose: This study aimed to investigate the 
effect of small-sided games (SSG) and coordination 
training (CT) on male futsal players. 
Design/methodology/approach: This was a quantitative 
study with a quasi-experimental design. The study 
population included 18 male futsal athletes determined by 
ordinal pairing. The sample was divided into two groups: 
the first group conducted the small-sided games and the 
second group conducted the coordination training. The 
research instrument applied in this study was the Yoyo 
Intermittent Recovery Level 1 to measure aerobic 
endurance (VO2 max). The researchers conducted a paired 
t-test to determine whether the experimental group’s pre- 
and post-test scored differently. Results: The results of the 
aerobic endurance ability analysis using the small-sided 
games method produced a t-count of 3.926 with a 
probability p = 0.004 < 0.05, indicating a significant result. 
While the coordination training method produced a t-count 
of 2.468 with a probability p = 0.039< 0.05, also indicating 
a significant result. Conclusion: The small-sided games 
and coordination training methods could improve aerobic 
endurance. However, the small-sided games proved to be 
more effective and efficient in improving the aerobic 
endurance ability of male futsal players. 

Keywords  Small Side Games, Coordination, Training, 
Futsal, Male 

1. Introduction
Futsal is a high-intensity, intermittent sport with an 

average length of 75-90 minutes, even though the official 
futsal game rule is only 2x20 minutes [1]. Futsal is 
currently in great demand by the Indonesian and has gained 
popularity worldwide. Thus, scientific research regarding 
this sport has increased exponentially in recent decades, 
which will be helpful for a better understanding of the 
characteristics and specificities of futsal players in team 
dynamics [2]–[4]. 

In general, futsal challenges players to perform quick, 
high-intensity activities in a short area, and forces a high 
level of physical prowess and tactical and technical 
expertise [5]. Throughout the game, futsal players are also 
expected to make quick decisions and do offensive 
(passing, dribbling, shooting) and defensive movements 
(marking, intercepting the ball) [6]. As a result of the futsal 
sport nature (which includes aspects such as the 
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dimensions of the playing field, the rules of the game, the 
length of the competition, and the abilities required), many 
factors influence someone’s level of success in this sport. 
Consequently, it demands determination and precision for 
a coach to devise a game strategy during the matches. 

The basic components of physical condition in futsal 
include strength, endurance, flexibility, speed, reaction 
time, flexibility, and coordination [7]. For improving 
physical condition, it is necessary to train the players under 
correct needs or principles. Coaching physical condition, 
when done with the proper training, will help athletes reach 
their maximum level of ability [8]. When it comes to 
achievement, physical ability is an essential part of the 
training process. 

Physical exercise is described as the capacity of muscle 
groups and the cardiovascular system which are structured 
to improve physical condition [9]. Physical inactivity can 
diminish health quality, including muscle weakness and a 
decrease in cardiovascular, neurological, and endocrine 
levels [10]. Cardiorespiratory is a key part of an 
individual’s fitness that is related to the endurance of the 
lungs and heart and the performance of blood vessels and 
capillaries in transporting oxygen throughout the body to 
produce energy. 

Low aerobic endurance is one of the factors that causes 
futsal athletes to perform poorly. VO2 max is one of the 
parameters for measuring someone’s aerobic endurance or 
cardiorespiratory level. Professional futsal players in 
Indonesia have an average VO2 max of 53.7 ml/kg/min 
[11]. At the same time, futsal players in the Brazilian 1st 
division have an average VO2 max of 58.0 ml/kg/min [12]. 
This means that Indonesian professional players are still 
left behind compared to the average Brazilian futsal 
players. Futsal is a high-intensity sport that requires 
physical demands on aerobic and anaerobic capacities [13]. 
In this game, professional athletes’ average VO2 max value 
is 55 ml.kg-1 min-1, and each player sprints every 79 
seconds on average during the game [14], which means 
futsal belongs to the category of a high-intensity sport that 
burdens the aerobic and anaerobic systems. From the data 
above, in terms of futsal performance, endurance is a 
crucial factor. 

One of the efforts to increase aerobic endurance in futsal 
players is finding the best and most appropriate training 
model to motivate athletes. According to training 
principles, a training model can be designed methodically 
to enhance physical skills. Training programs and models 
can significantly impact the training process that is relevant 
to the objectives and the sport [15]. Endurance training 
requires physiological and psychological conditions by 
focusing on the training intensity so it can be done 
optimally [16]. The preparation should be progressive, 
starting with a three to five-minute warming up to boost 
heart rate and metabolic productivity [17]. 

In this study, the researchers compared the Small Side 
Groups (SSG) training model with the Coordination 
Training (CT). The SSG is a training model that resembles 

a futsal ball game [18]. In comparison, Coordination 
Training is more about combining eye, foot, and hand 
movements that generally use a tool to stimulate movement, 
such as agility ladder, rings, markers, cones, etc. According 
to its term, coordination is the capacity to properly 
integrate, not only motions into a unified movement pattern, 
but also one’s level of focus. 

The reason why the researchers used the SSG training 
model to improve aerobic endurance ability was that this 
training model is believed to increase VO2 max. The SSG 
is known to improve the performance of sports athlete 
teams in their technical, tactical, or physical abilities [19]. 
This performance increase can be achieved depending on 
the SSG model [20]. In the model with a smaller field, the 
player movement will be faster and more agile to stimulate 
the development of their technical and tactical abilities [21]. 
Meanwhile, in the smaller SSG format or player number, 
this is often followed by an increase in the player’s heart 
rate, which increases anaerobic abilities [21], [22]. 
Furthermore, an increase in the player number or the SSG 
format can increase aerobic capacity, as indicated by an 
increase in 80% to 86% of maximum heart rate [23]. In 
addition to the format and player number, the specific 
adaptation of the SSG training model can be influenced by 
the relationship between various aspects of the training 
model, such as the training regimen (duration, sets, and rest 
periods) [20], [24], rules of the game [25], and coach 
encouragement [26]. Thus, considering the various 
benefits of the SSG on players’ physiological responses, 
the SSG model has become one of the most popular and 
important training menus in team sports. 

In addition, the use of a coordination-based training 
model (CT) in this study was related to increasing aerobic 
endurance because this training model can build motor 
skills and movement variations. This model can also train 
players to swiftly adjust to fast movement changes to 
respond to sudden situations, such as futsal which requires 
players to move quickly and precisely in a limited space 
[27]. In addition, combining several moves will make 
players panting and followed by changes to perceived 
exertion. Therefore, exercise is needed to increase VO2 
max [28]. In other words, the CT model can improve 
aerobic endurance (VO2 Max) if the CT model meets the 
stimuli that trigger physiological responses to aerobic 
ability. The CT training models can be arranged by 
considering the demands of motion or format, bouts, 
duration, rest, and field size. In summary, CT that fulfills 
the principles of aerobic exercise will affect changes in 
aerobic capacity. Research from [29] supports this, saying 
that physical fitness (VO2 Max) can be improved with a 
short-term training based on aerobic, anaerobic, and 
coordination exercises. 

Although the improvement of aerobic endurance based 
on the Small Side Games training is well-proven 
scientifically and already widely carried out by [5], [30], 
[31], the coordination training model in futsal had not been 
widely examined. Therefore, the objectives of this study 
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included 1) comparing internal proportions in both training 
models (SSG and CT) and 2) the effectiveness and 
efficiency of the SSG and CT on the aerobic endurance 
ability of male futsal athletes. We assumed that these two 
training models could improve the aerobic endurance 
ability of futsal players. 

2. Materials and Methods 
This study was an experimental study with a 

quasi-experimental design that included a control group. 
However, the group was not adequate for controlling the 
external factors that impacted the way in which the 
experiment was carried out [32]. 

Since this study applied a quasi-experimental design, the 
sample was selected using a purposive sampling technique 
with inclusion, exclusion, in-advance, and drop-out criteria. 
Samples that met the inclusion criteria could participate as 
the research samples. The criteria required the athletes 
should be 1) aged between 17 and 19 years, 2) male, 3) 
actively competing, 4) not having any injuries or 
post-surgery, and 5) willing to be the research samples. 
Meanwhile, samples that met the exclusion criteria could 
not participate as the research samples. The criteria 
involved 1) had an accident that caused serious bodily 
injury, 2) had not had an injury or fracture within the past 
year, and 3) unable or unwilling to provide the information 
the researchers needed. Meanwhile, the currently treated 
samples could be aborted if they meet the criteria, 
including 1) did not take part in the exercise three times in a 
row, 2) experienced an injury during the treatment, and 3) 
decided not to take part in the exercise anymore. 

Moreover, at the beginning of the study, the 
experimental subjects were given a pretest with an aerobic 
endurance ability test. Following that, the two 
experimental groups received treatment in the form of 
Small Sided Games and Coordination Training 
respectively. A post-test was administered in the same 
format as the pre-test during the final stage. 

The sample population in this study involved all male 

futsal players in Yogyakarta City who took part in the 
Training Center (TC) at the Regional Sports Week, with a 
total of 18 male athletes aged 18 ± 0.9 years old, height 
168.7 ± 3.4 cm and weight 63 ± 3.4 kg. An ordinal pairing 
(AB-BA) from the pretest results was applied to determine 
the experimental group. This pairing system makes 
participants with findings identical to or nearly identical to 
the initial test matched with the AB-BA formula. These 
results came from the formation of two groups with the 
same number of experimental subjects: experimental group 
1 (n = 9) and experimental group 2 (n = 9), both of which 
had a balanced ability level [33]. Each group underwent an 
appropriate training program (SSG and CT) with a training 
overview for the week, as shown in Table 1. 

The SSG model in this study resembles a real futsal 
game which has undergone certain modifications that 
simultaneously determined the SSG intensity. Furthermore, 
the SSG intensity determination was based on the number 
of players [24], field format [21], [34], training regimen 
(duration, sets, and rest time) [20], [24], rules of the game 
[25], and the coach encouragement [26]. The details of the 
SSG exercises can be seen in Table 2. 

The CT training model of this study adopted the training 
model in research by [35]. In this study, the CT used were 
five models of exercises or drills, namely Agility Ladder 
Single Step with Passing and Control, Agility Ladder Steps 
Run Integration with Dribbling, Agility Ladder Lateral In 
and Out Run Integration with 1vs1, Two Foot Hops with 
Shooting, and Combination Training Using Circuit System. 
It was known that these training models had a minimum 
standard Aiken’s V validity value of 0.880, so the model 
could be considered valid when applied as a CT for junior 
futsal athletes [35]. Determination of CT intensity was 
based on the training regimen as described in Table 3. 

Futsal is a sport that has intermittent high-intensity 
activities [1]. Therefore, VO2 max data collection was 
carried out using Yoyo Intermittent Recovery (IR) to 
determine the ability to perform intense exercise and the 
potential ability to have speed recovery [36]. Furthermore, 
Yoyo IR level 1 is used to determine aerobic capacity [37]. 

Table 1.  Training overview for the week 

Week Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 

1 MT 
3x6min 

MT 
4x6min Rest LT 

2x15min 
HT 

5x4min 
MT 

3x8min Rest 

2 MT 
4x6 min 

HT 
5x4min Rest LT 

2x15min 
MT 

4x6min 
MT 

3x8min Rest 

3 HT 
6x4min 

AT 
6x30s Rest MT 

3x10 min 
HT 

6x4min 
MT 

2x10min Rest 

4 HT 
10x2min 

AT 
8x39s Rest MT 

3x8min 
AT 

6x75s 
HT 

8x2min Rest 

5 HT 
8x2min 

AT 
6x90s Rest LT 

2x15min 
AT 

8x90s 
HT 

4x4min Rest 

6 HT 
8x2min 

AT 
8x30s Rest LT 

2x15min 
MT 

3x8min 
AT 

6x90s Rest 

*LT: Low-intensity aerobic training; MT: moderate- intensity aerobic training; HT: high-intensity aerobic training; AT: anaerobic training 
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Table 2.  Training Protocol for Small Side Game 

Intensity Bouts Duration Rest 
Small Side Games 

Format Field (m) 

LT 2-3 >15 min 2 min 4 x 5 20 x 20 

MT 2-4 6-10 min 2-3 min 4 x 5 30 x 20 

HT 5-10 2-4 min 1-2 min 3 x 3 20 x 20 

AT 4-8 30-90 s 30-90 s 2 x 2 20 x 15 

Table 3.  Protocol for Coordination Training 

Intensity Bouts Duration Rest 
Coordination Training 

Format Field (m) 

LT 2-3 >15 min 2 min Agility Ladder Single Step with Passing and Control 20 x 20  

MT 2-4 6-10 min 2-3 min Agility Ladder Steps Run Integration with Dribbling 30 x 20 

HT 5-10 2-4 min 1-2 min Agility Ladder Lateral In and Out Run Integration with 1vs1 20 x 20 

AT 4-8 30-90 s 30-90 s 
Two-Foot Hops with Shooting 20 x 15 

Combination Training Using Circuit System 20 x 15 

 

Errors in test execution must be avoided in order to 
obtain objective results. The test procedure can be seen as 
follows: 
a) Purpose: The primary purpose of the YYIR test was 

to assess the capacity to repeatedly do intensive 
exercise, as well as the capacity to recover rapidly 
from such exercise. 

b) Tools required: Marker/cones, measuring tape, 
audio. 

c) Procedures: Participants ran for 40 m (2x20m), with 
an initial speed of 10km/h before gradually increased. 
Participants rested for 10 seconds every time they did 
1 turn. Participants were given a warning when they 
cannot complete the feedback in the allotted time with 
a signal from the audio. Participants were considered 
failed when they could not complete the return the 
second time. 

d) Scoring Yo-Yo IR1 test: VO2 max (ml/min/kg) = IR1 
distance (m) × 0.0084 + 36.4. The VO2 max formula 
used in this research was adapted from Bangsbo et al 
[37]. 

The techniques employed for the data analysis process in 
this study involved (1) a normality test, the 
Kolmogorov-Smirnov, to see if the data were normally 
distributed and (2) the homogeneity test to determine 
whether the population number variations were the same. 
The variance similarity between the pre-and post-test 
experimental group data was determined using a variance 
homogeneity test. Furthermore, Levene’s Test was utilized 
for the homogeneity test through the SPSS program to 
examine the variances’ homogeneity. The homogeneity 
test was carried out to determine whether the two 
experimental groups’ distribution of data (variance) was 

not heterogeneous, which meant it had balanced 
characteristics worth comparing [38]. The distribution of 
data (variance) of the two experimental groups was 
declared homogeneous when Levene’s test results showed 
a significance value of p>0.05; (3) The pre-test and 
post-test results of the experimental group were compared 
using the t-test in order to see if there was a significant 
difference in any variables between the two. This t-test was 
performed to determine whether SSG and CT had a 
significant influence or difference on the aerobic 
endurance abilities of male futsal athletes. The data 
collected from the initial test (pre-test) and the final test 
(post-test) were evaluated statistically descriptively using 
the t-test provided by the SPSS version 26 program. The 
significance level was 5%, which was equal to 0.05. The 
results of the analysis stated that there was a difference 
because the significance value was less than 0.05 (P 
<0.05). 

3. Result 

3.1. Descriptive Pretest and Posttest Aerobic Durability 
Capabilities 

Table 4 shows the results data of the aerobic endurance 
capacity test before and after the treatments. This aerobic 
endurance capability test (VO2 Max) was conducted using 
Yoyo Intermittent Recovery Level 1. Table 4 below 
provides pretest and post-test data of the SSG and CT 
treatments. 
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Table 4.  Descriptive Pretest and Post-test Results of Aerobic Endurance Capability (VO2 max) 

Group No. Level Pretest VO2 max (ml/Kg.bb/s) Level Post-test VO2 max (ml/Kg.bb/s) 

SSG 

1 17.40 49.25 17.70 50.68 

2 17.30 49.00 17.50 50.26 

3 15.70 47.32 16.10 48.24 

4 15.50 44.72 15.80 46.56 

5 14.80 44.55 15.90 49.00 

6 14.70 44.63 15.80 45.64 

7 14.30 44.80 14.80 45.22 

8 14.20 42.28 14.80 43.96 

9 13.10 40.60 14.30 41.44 

CT 

10 17.40 49.00 17.50 49.25 

11 16.70 48.83 16.70 49.00 

12 16.50 47.91 16.50 47.91 

13 15.80 47.57 17.10 47.57 

14 15.60 43.96 17.10 44.97 

15 15.60 44.72 15.60 44.72 

16 15.30 43.12 15.30 43.54 

17 15.20 44.04 15.20 44.13 

18 14.10 40.68 14.10 41.44 

 

Table 5 shows the descriptive pre-test and post-test 
results for each treatment group’s aerobic capacity level 
and gain. The SSG and CT groups showed an increase in 
the mean value seen from the pre-and post-test results. 

Table 5.  Descriptive of Pre-Test and Post-Test YoYo IR level 1 Results 
in Each Group 

Group Test Level VO2 max (ml/Kg.bb/s) 

SSG 
Pre-test 15.2 ± 1.4 45.24 ± 2.88 

Post-test 15.8 ± 1.1 46.78 ± 3.05 

CT 
Pre-test 15.8 ± 0.9 45.54 ± 2.90 

Post-test 16.1 ± 1.1 45.84 ± 2.70 

Table 6.  Aerobic Endurance Capability Pretest Frequency Distribution 
(VO2 max) 

No Level Absolute 
Frequency 

Relative 
Frequency Rating 

1 17.3-18.6 3 16,67% Good 

2 15.7-17.2 4 22,22% Average 

3 14.2-15.6 9 50,00% Below Average 

4 < 14.2 2 11,11% Very poor 

Total 18 100.0%  

Table 6 displays the frequency distribution of the 
pre-test data. Based on the data in the table, it can be seen 
that among 18 futsal athletes, only three obtained good 
ratting on their aerobic endurance abilities, four were in the 

average class, nine were above average, and two were very 
poor athletes. 

Table 7 presents the data after being given the treatment 
of Small Side Games and Coordination Training on 
improving aerobic endurance ability by post-test ratting. 
Based on table below, three athletes obtained good ratting, 
eight were in the average category, six were in the below 
average category, and one was in the very poor category. 

Table 7.  Post-test Frequency Distribution Aerobic Durability Capability 
(VO2 max) 

No Level Absolute 
Frequency 

Relative 
Frequency Rating 

1 17.3-18.6 3 16,67% Good 

2 15.7-17.2 8 22,22% Average 

3 14.2-15.6 6 50,00% Below Average 

4 < 14.2 1 11,11% Very poor 

Total 18 100.0%  

3.2. Normality Test Results 

The Kolmogorov-Smirnov test was used to examine the 
data distribution, producing a k-s coefficient of 0.227 and a 
probability of 0.199 for the SSG pretest group as shown in 
Table 8. When the p > 0.05, then the data are regularly 
distributed. Similarly, with the CT variable, p > 0.05 
indicated normality. From the data above, it can be 
concluded that the variables were all normal. 
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Table 8.  Normality Test Results Data 

Group Variables 
pre 

p 
Post 

p 
K-S K-S 

 Small Side Games Score 0.227 0.199 0.129 0.200 

  Coordination Score 0.203 0.200 0.184 0.200 

 

3.3. Homogeneity Test Results 

The F-test results that evaluated the similarity of the 
SSG variants from the two groups before the treatment 
obtained an F-count of 1.213, with a probability of 0.287 as 
shown in Table 9. The p > 0.05 indicated that their 
pulmonary intake capacity (group) was homogeneous. 
Likewise, for CT, in both homogeneous groups, the 
F-count was 0.051 with a probability of 0.823. 

Table 9.  Homogeneity Test Results Data 

Variables F Count P 
Small Side Games Score 1.213 0.287 

Coordination Score 0.051 0.823 

3.4. Hypothesis Test Results 

The purpose of the t-test was to determine whether there 
was a difference in the VO2 max skills of the group that 
participated in the Small Side Games and Coordination 
Training between the pre-test and the post-test. The study 
results indicated a difference when the significance value 
was less than 0.05 (p < 0.05). The significance of the 
difference was determined statistically using a t-test. The 
results of the t-test are presented in the following Table 10: 
Based on the t-test results, the Small Side Games and 
Coordination Training could improve aerobic endurance of 
male futsal athletes. The overall results can be seen in 
Table 9. The results of the cardiorespiratory ability analysis 
(VO2 max) using the SSG method produced 3.926 with a p 
= 0.004 < 0.05, indicating significance. Hence, the 
outcomes of the pre-and post-tests were significantly 
different. Based on this analysis, the aerobic endurance 
ability of the two post-test groups was better than that of 
the pretest. Therefore, the research hypothesis that the 
Small Side Games and Coordination Training can improve 
aerobic endurance in male futsal ball athletes was accepted. 

Meanwhile, based on Table 9, the average score of the 
VO2 max group after being given Small Side Games 
training (46.778) was higher than that of the coordination 
training group (45.836). Thus, the research hypothesis 
stating that the Small Sides Games training was more 
effective for improving the aerobic endurance ability of 
male futsal athletes was accepted. 

4. Discussion 
Futsal is a fast and dynamic game played on a relatively 

compact field with almost no error tolerance [39]. 
Therefore, a component of physical condition, especially 
endurance, is needed as the dominant physical component 
of the players. Futsal players must have good aerobic 
endurance because it is a sport with short-paced and intense 
games with an average total game duration of 75-90 
minutes, even though the rule of the futsal game states only 
2x20 minutes [1]. 

This study showed that the aerobic endurance of 18 male 
futsal athletes had increased significantly. In other words, 
the Small Side Games and Coordination Training could 
improve their aerobic endurance. Nevertheless, the Small 
Side Games training method was proven to be more 
effective, as in the studies conducted by [5], [18], [40], 
which claim that the Small Side Games training could 
increase aerobic capacity in futsal athletes. 

The Small Side Games is a training held by reducing the 
field and the number of players [41]. This method makes it 
seem like the player is in an actual game situation but with 
higher pressure due to the possibility of having more 
possession of the ball. The activeness of players who 
appear more often in small-sided games training allows 
players to practice with three aspects simultaneously: 
physicality, technique, and tactics [24], [42], [43]. Both 
coordination and SSG training programs increase futsal 
players’ aerobic endurance in a significant manner. In 
addition, SSG programs also produce better technical 
performance. Therefore, it is an alternative to developing 
training to improve aerobics in futsal [20]. 

Research by [44] explains that the small-sided game 
training can increase maximal aerobic capacity. This is 
reinforced by the opinion of [45], which reveals that 
training using the small-sided games is a suitable to 
improve cardiovascular. Furthermore, [46] claims that the 
presence of a ball in small-sided games could enhance 
physical fitness. The three perspectives above are 
consistent with the results of a study conducted by [47], 
who also examined small-sided games training with 
formats (2 vs. 2) and (3 vs. 3), whose results could increase 
VO2 max. 
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Table 10.  Data on Test Results t Pretest against Post-Test 

Aspect Variables Group 
Small Side Games Coordination 

Mean T P Mean T P 

 V02maks Post-test 46.7787 3.926 0.004 45.8367 2.468 0.039 

    Pretests 45.2389     45.5367   

 

The coordination-based training method in this study 
was adopted from a research by [35]. Futsal players must 
move effectively and efficiently to win games [2]. Good 
coordination allows effective execution and efficient 
movements. The ability to win matches does not depend 
only on intrinsic talent, but the players must also train 
rigorously with a suitable training program. This method of 
coordination training is needed to improve aerobic 
endurance in futsal athletes. The results of previous studies 
have compared the Small Side Games with general training, 
for example, by running using intervals, long-distance runs, 
and many more. 

The previous research on coordination exercises did not 
consider the effect on VO2 max. The study was conducted 
by [48], who investigated the effects of a combined 
10-week coordination and agility training program. The 
results of this study revealed that coordination training 
affected strength and agility but not long-distance speed 
performance. Another study on coordination training in 
school-aged children’s executive functions reveals that 
short- and long-term endurance and coordination trainings 
could improve children’s executive functions [49]. 

The gain in cardiorespiratory fitness is not simply 
attributable to the training method used. It is also essential 
that the determination of the training dose is carried out 
according to the training principle. Determining the correct 
training dose creates reasonable and targeted training 
compensation [50]. A study by [20] shows that the effect of 
the SSG model on performance can vary depending on how 
the structure of the SSG model is developed (e.g., format, 
field size, training regimen, coach encouragement, 
provisions for movement, rules of the game). Meanwhile, 
to achieve a good level of aerobic capacity, a program 
should be prepared and developed based on the needs of 
movement in each sport [15]. This can be seen in the 
characteristics of CT in this research model. 

Therefore, this study emphasized that the SSG and CT 
exercises could increase aerobic capacity when the dose to 
train coordination and aerobics simultaneously was given 
appropriately. Furthermore, there are two contemporary 
endurance exercise theories: low-intensity exercise 
endurance (LIEE) and high-intensity exercise endurance 
(HIEE). Both can stimulate certain physiological changes 
in athletes, but the main goal is to achieve a better 
adaptation or aerobic capacity [51]. In the SSG and CT in 
this study, the increase in aerobic ability could be 
explained through training load compensation theory or 
training intensity. Exercise with a certain load is known to 
influence the adaptation of the energy system, while this 

energy system is the foundation for developing aerobic 
(endurance) and even anaerobic abilities [15]. 
Light-intensity exercise can adapt the oxidative energy 
system so that the glycolysis energy system (at a high 
intensity) becomes more effective and efficient. Not only 
that, adding the intensity of anaerobic training (as shown in 
Tables 2 and 3) can also increase aerobic capacity or 
endurance ability, even though the initial training objective 
is to adapt the phosphagen energy system (ATP-PC). This 
is reinforced by a study by [52] that stated that anaerobic 
exercise could help improve endurance ability. However, 
the effect of concurrent training in this study cannot be 
explained. 

The authors suggest that the SSG and CT training can be 
done simultaneously with different proportions. For 
example, the SSG is 80% while the CT training is 20%, and 
vice versa depending on the match’s needs and approach. 
Then gradually, the coach improves SSG training by 
adjusting it to the schedule so that the technical and tactical 
aspects suit the approach of the match. 

Some limitations affected the results of this study. First, 
the control group of this study was unable to fully control 
the outside variables that affected the experiment’s 
execution, such as athletes participating in matches during 
the treatments, having extreme fatigue due to the fact that 
the samples consisted of student-athletes and athletes who 
trained outside of the treatments given by the researchers. 
The researcher also could not control the athletes’ rest, 
sleep, or eating patterns, which then affected athletes’ 
performance. Second, our study could not explain the 
benefits of concurrent SSG and CT (SSG-CT) exercises 
because it was limited to only SSG and CT groups. Third, 
the low number of samples employed in this study was 
another limitation of this investigation. For future studies, 
it is recommended to have a bigger sample size to see 
whether the outcomes would be the same or different and 
to compare the effects of exercise in the SSG-CT, SSG, and 
CT groups. 

5. Conclusions 
On the basis of the study’s findings, it can be stated that: 

(1) training using the small side games had a positive and 
significant effect on the aerobic endurance of futsal 
athletes; (2) the coordination training had a positive and 
significant effect on enhancing futsal participants’ aerobic 
endurance; (3) the small side game training method had 
proven better to improve aerobic endurance ability 
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effectively and efficiently than coordination training. It is 
recommended that both training can be used to improve 
aerobic endurance, but the closer the match gets, the better 
it would be to use small-side games training. 
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