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Abstract  This study aims to determine the influence 
and effectiveness of small-sided game exercises on the 
increase in VO2 max and passing accuracy. This research 
was carried out at the Borneo Indoor Futsal Banjarmasin 
field from June to July. The treatment was given 15 times 
with a frequency of 3 times a week. One group 
pretest-posttest is used as a design in this study. The 
population recruited by the researchers was futsal players 
at SMAN 1 Banjarmasin. Inclusion and exclusion criteria 
were used for a sample of 16 individuals. This study 
utilized a multistage fitness test with a validity of 0.408 and 
reliability of 0.875 to measure VO2 max and a lowball 
passing test with a test validity of 0.710 and reliability of 
0.703 to determine passing accuracy. SPSS is utilized for 
data analysis procedures, including normality, 
homogeneity, and hypothesis testing. Normality and 
homogeneity data from this investigation also indicated 
that distribution is normal and homogeneous (sig. > 0.05). 
The results of hypothesis testing show a significance value 
of 0.000 <0.05, which concludes that small-sided games 
practice affects the increase of VO2 max and the passing 
accuracy of futsal players at SMAN 1 Banjarmasin. In 
addition, this study also showed that small-sided game 
exercises effectively increase VO2 max with a percentage 
increase of 9.35%. Meanwhile, the percentage increase in 
passing accuracy was 41%. Based on these findings, the 
small-sided games exercise program is an effective 
game-based exercise program for increasing VO2 max and 
passing accuracy for futsal players. 
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1. Introduction
According to Windoro D et al. [1], futsal is a game sport 

that people worldwide love. Meanwhile, according to 
Dogramaci S et al. [2], futsal is a sport played by two teams 
of 5 people and is a popular sport where the interest in this 
sport exceeds 30 million players from 100 countries. 
Therefore, futsal is one of the sports of choice for the 
community, which is used as a hobby, entertainment, and 
maintaining fitness and health [3]. So the notion of futsal is 
a sport that is dominantly used for entertainment, hobby, 
physical activity and achievement. This is also in line with 
UU No 3 Tahun 2005 [4] that sports are human activities 
carried out in a planned and programmatic manner to foster, 
educate, and even develop abilities, and also explain sports 
as education, sports as recreation and sports as 
achievements. 

The sport of futsal is also similar to football. However, 
what distinguishes the futsal game is the modification of 
the game's rules, the field, and the number of players. This 
statement was reinforced by Badaru B [5], who explained 
that futsal is a sport similar to football which can be seen 
from the basic techniques and requires stamina, mental 
strength and strategy in playing. The difference between 
the two sports can be seen from the essentials, namely, the 
patterns of attack and defence. At the same time, the game 
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model in futsal is more dominant in using foot-to-foot 
games, meaning making short passes because of the small 
field size. This statement is reinforced by Lhaksana J [6] 
that the characteristics of futsal games involve individuals 
working together through precise passing and futsal 
passing with 100% ball control. Therefore, futsal has 
distinctive characteristics that differ from other sports, 
especially football. Rapid and spontaneous position 
changes with high playing intensity and prioritizing every 
technical ability to support futsal success are the hallmarks 
of futsal games [7], [8]. 

Futsal is a game sport that involves players who are 
constantly moving in terms of attack and defence, so futsal 
can cause fatigue. Therefore futsal is a high-intensity game 
sport [9]. Futsal is an intermittent sport where 75% of the 
energy consumed during a match comes from the aerobic 
energy system [10]. According to Matzenbacher F et al. 
[11], the characteristics of intermittent futsal require great 
physical, technical and tactical talent throughout the game, 
focusing on the athlete's ability to execute quick decisions 
and their creativity. Thus these characteristics are essential 
in the game of futsal. The aspects and skills of futsal that 
players must have in playing futsal to adapt and regulate 
players' actions in matches are technique, tactics, 
endurance, and mentality [12]–[14]. Therefore, the central 
aspect that plays a vital role in high-intensity exercise 
involves excellent physical condition. As the sport 
develops, the issue of the athlete's physical condition will 
become increasingly important due to the wide range of 
strategies [15]. The physical condition is supported by 
several other components, such as strength, agility, power, 
speed, flexibility, reaction, accuracy, and durability [16]. 
In addition, it can be seen from the characteristics of the 
futsal game, namely high-intensity games and games that 
involve quick passes from foot to foot. Therefore, it is clear 
that endurance and passing accuracy are crucial 
components of the futsal game. 

According to Amiq F [17], endurance is a person's 
ability to utilize the performance of the heart and blood 
circulation effectively and efficiently to operate 
continuously and for quite a long time. Meanwhile, 
Harsono [18] explained that endurance is a condition 
where the body can work or train for a long time while 
remaining in good condition after training or work. 
Endurance is the capacity of the heart and lungs to supply 
oxygen to the working tissues of the body for an extended 
period [19]. Good durability is the maximum ability to 
meet oxygen consumption, characterized by a maximum 
oxygen volume level (VO2 max) [20]. VO2 max is an 
indicator of a person's oxygen intake, which is related to 
the capacity to use oxygen [21]. VO2 max is a crucial 
indicator for assessing health and sports performance [22]. 
Someone with a high VO2 max capacity can carry out 
activities with a longer intensity, and it also helps to see a 
person's endurance ability in aerobic activities [23]. 
According to Coppola C et al. [24], VO2 max capacity is 
regarded as one of the fundamental aspects of exercise. 

With high-intensity physical activity, the body will 
respond by producing aerobic and anaerobic ATP, 
increasing the body's endurance. The benefits of good VO2 
max make it the main capital for achieving achievements 
where athletes will have good endurance, good muscle 
strength, and speed up recovery of physical fitness after 
activities [25]. 

Based on the characteristics of futsal that have been 
previously explained, in addition to endurance, basic 
techniques in playing futsal also have an important role, 
one of which is the passing technique. Passing techniques 
are vital and must be mastered well in playing futsal [26]. 
Passing is one of the critical skills required for team sports 
since it moves the ball from one position to another to 
initiate an attack [27]. Passing is the most frequently used 
futsal technique that can be used as a weapon to control 
matches quickly and effectively and form attack patterns 
[28]. The objective of passing is to keep possession of the 
ball by moving it between players on the ground and lifting 
it onto the court [29]. Passing success is determined by the 
ball's velocity, accuracy, and level. Passing is one of the 
fundamental skills required to play futsal since the field is 
flat and small, requiring intricate and accurate passing, and 
because futsal passing is utilized most frequently during 
the game [30]. According to theory, passing is the basic 
technique of futsal. 

According to the preceding explanation, futsal players 
must develop appropriate passing techniques to keep game 
flow control, game mastery, and the ability to move the ball 
from foot to foot while maintaining possession of the ball. 
The quality of the passes is based on the ability of 
individuals to direct the ball to the correct target with great 
precision. However, because futsal is a high-intensity 
activity, the passing technique in futsal must also be 
complemented by stamina. This statement follows the 
statement of Teatro C et al. [31] that a good VO2 max helps 
support an athlete's performance. According to Taufik M. S 
et al. [32], futsal players must have a high VO2 max to meet 
their needs in every game. However, the rise in VO2 max 
resulting from training ultimately results in enhanced 
physical, mental, and technical readiness in futsal players 
[33]. Therefore, those with a solid comprehension of 
tactics but lack endurance and fundamental techniques, 
such as passing, cannot run well with the coach's tactics. 
Consequently, strong endurance and individual passing 
skill significantly impact futsal games. One is the ability to 
play optimally and direct the ball in the desired direction. 
Therefore, players must carry out regular exercises so that 
automation occurs and they can have high passing 
accuracy and high endurance / VO2 max capabilities. 
Moreover, based on recent observations made during 
tournaments and training, training is essential to improve 
the performance of futsal players [34]. 

Exercise is a complex process carried out systematically 
and continuously for individuals, groups, and teams that 
aim to learn and improve the techniques of developing 
physical and psychological abilities to achieve maximum 
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sports performance [35]. The systematic improvement of 
skills and techniques in sports, as well as the improvement 
of one's abilities, is known as training [36]. The goal of 
training is to develop an athlete's skills in a particular sport 
to reach the pinnacle of performance. Under the leadership 
of a coach, this is achieved by focusing on physical, mental, 
tactical, and technical elements that can influence training 
goals. In contrast, the training concept must take training 
load, training intensity, and rest time management into 
account [29]. Sports experts argue that a person or athlete 
who follows an intensive physical condition training 
program 6-8 weeks before the game season will have much 
better strength, flexibility, and endurance [25]. While the 
frequency of exercise, according to Annarino (1976) and 
Bowers (1992) in the book "pembentukan kondisi fisik" 
states that three exercises a week can increase endurance, 
strength, and flexibility. 

A good training program should reflect the actual match, 
physical, technical, tactical, and mental needs [3]. The 
method to increase passing accuracy and VO2 max capacity 
is the small-sided games training method [37]. Small-sided 
game is a classification of conditioned game exercise 
widely used in team sports [38]. Small-sided games are 
performed in a smaller area, with modified rules and fewer 
players than the actual game [39], [40]. This statement is 
because, according to Halouani J et al. [41], the small game 
training method can suit training needs.  

According to Komarudin [42], to use the small-sided 
games training method, it is necessary to understand the 
dose that will be given to players according to age because 
each individual's body abilities are different. The dosage of 
small-sided games training, according to (US Youth 
Soccer in Komarudin, 2013), is as follows: 

Table 1.  Small Sided Games Workout Dosage 

Age period Duration Number of Sets Recovery 

8 to 14 years old 2 minutes 3-5 3 

15 to 19 years old 4 minutes 5-8 5 

20 years and above 5 minutes 9-10 6 

Furthermore, the size of the field used in small-sided 
games practice, according to [43], is as follows: 

Table 2.  Field Size 

Size 1v1 2v2 3v3 4v4 5v5 

Small 5x10 10x15 15x20 20x25 25x30 

Medium 10x15 15x20 20x25 25x30 30x35 

Large 15x20 20x25 25x30 30x35 35x40 

Based on the results of observations that have been made, 
many players experience fatigue which is marked by lots of 
muscle cramps during the game and causes lots of passing 
mistakes. This condition is because the players have a low 
VO2 max capacity. Therefore, the existing problems 
require appropriate training methods to increase endurance 
and support good passing. This incident shows that 
physical condition is very critical in the game of futsal. In 

line with the statement of Wardana D. F. [44] that futsal 
athletes need to be supported by physical and physiological 
preparation. 

Based on the description and existing problems and 
considering that VO2 max and passing accuracy in futsal 
games have an important role, the researchers conducted a 
study to determine the effect and effectiveness of 
small-sided games training on increasing VO2 max and 
passing accuracy in futsal players at SMAN 1 Banjarmasin. 

2. Materials and Methods 
This research is an experimental study using a 

quasi-experimental method. This method examines or 
analyzes the independent variable as a small-sided games 
training method on the dependent variable, namely VO2 
max and passing accuracy. The design used in this study 
used a "pretest-posttest one group design," where before 
treatment, a pretest or test was administered. After 
treatment, a posttest is administered. The treatment was a 
small-sided games training program with 2v2, 3v3, and 
4v4 formats. The intervention was given for 15 sessions at 
a frequency of three times per week, plus two sessions to 
administer the pre-and posttests. Vo2 max measurement 
uses the Multistage Fitness Test (MFT) adopted from [45] 
with a validity of 0.408 and a reliability of 0.877. The 
passing test adopts a lowball passing test (Subagyo Irianto, 
1995) which has been retested for validity and reliability 
and adjusted for the futsal passing test Wardana D. F. [46]. 
The test results obtained a test validity value of 0.710 and 
a reliability of 0.703. The tools used for the low ball 
passing the test are; 1) ball, 2) flat field, 3) meter, 4) small 
goal with a length of 1.5 m and a height of 0.5 m. The 
following is an instrument for measuring Subagyo Irianto 
low ball passing [46]. Can be seen in figure 1: 

 

Figure 1.  Instrument Test passes the ball low 

Based on Figure 1 above, the implementation for 
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measuring the low ball passing test is as follows: 
1) The testee prepares at the designated place 
2) The testee is given a signal from the tester to prepare 

to take the kick 
3) Participants are allowed to kick ten times 
4) A kick is considered valid if the ball crosses the back 

line and crosses the goal provided (distance of 18 
meters) 

The population of this study was 50 futsal players at 
SMAN 1 Banjarmasin. In addition, for sampling using 
inclusion criteria, students of SMAN 1 Banjarmasin are 
actively practising, aged 15 to 18 years, and are willing to 
follow the research method to participate in a 
mini-tournament championship. In contrast, those who did 
not meet the exclusion criteria were sick or injured and 
did not comply with the study procedure. Thus, 16 people 
who fit the inclusion criteria were used as the research 
sample. The research was carried out from June to July 
2021 at the Borneo Indoor Futsal Banjarmasin field. This 
study's data were analyzed with SPSS version 25 using 
the normality test (Shapiro Wilk), the homogeneity test 
(Levene test), the hypothesis test (paired sample t-test) 
and the effectiveness test with the percentage increase 
formula (mean different/mean pretest X 100%). 

3. Result 
The results of the research on passing accuracy scores 

and VO2 max of 16 players are described as follows: 

Table 3.  Data Description 

 N Min Max Mean Std. Deviation 

Pre_VO2 max 16 25.20 47.10 35.49 6.54 

Post_VO2 max 16 26.40 48.40 38.82 6.05 

Pre_Passing 16 2 7 4.56 1.41 

Post_Passing 16 4 9 6.44 1.55 

The research results are described using statistical data 
analysis descriptive before treatment of the passing 
accuracy test and VO2 max as follows, mean test passing 
accuracy = 4.56 and VO2 max = 35.49, the lowest value of 
the test passing accuracy = 2 and VO2 max = 25.20, while 
the highest value of the passing test = 7 and VO2 max = 
47.10, Std. Deviation of the test passing accuracy = 1.41 
and VO2 max = 6.54. While the results of the description of 
statistical data after treatment are as follows, mean of the 
test passing accuracy = 6.44 and VO2 max = 38.82, the 
lowest score for the test passing accuracy = 4 and VO2 max 
= 26.40, while the highest score for the test passing 
accuracy = 9 and VO2 max = 48.40, Std. Deviation test 
passing accuracy = 1.55 and VO2 max = 6.05. 

Before conducting hypothesis tests in the study, conduct 
prerequisite tests first, namely the normality test and the 
homogeneity test. The following normality test results can 

be seen in table 4, and the homogeneity test can be seen in 
table 5 below. 

In this study, the normality test used the Shapiro-Wilk 
test by looking at the sig value, and decision-making> 0.05 
was said to be normal. The following are the results of the 
normality test: 

Table 4.  Normality Test 

Shapiro-Wilk 

 Statistic Df Sig. Kesimpulan 

Pretest VO2 max 0.968 16 0.810 Normal 

Posttest VO2 max 0.940 16 0.352 Normal 

Pretest Accuracy of 
Passing 0.936 16 0.300 Normal 

Posttest Accuracy of 
Passing 0.909 16 0.114 Normal 

In this study, the homogeneity test used the Levene test 
by looking at the sig value, and decision-making> 0.05 is 
said to be homogeneous. The following are the results of 
the homogeneity test: 

Table 5.  Homogeinity Test 

 Levene statistics df1 df2 Sig 

VO2 max 0.518 1 30 0.477 

Passing Accuracy 0.350 1 30 0.558 

In the hypothesis test, researchers used paired t-test. The 
results of the study can be seen in table 6: 

Table 6.  Hyphothesis Test 

 Df t-table Sig 

Pretest-posttest VO2 max 15 -5.523 0.000 

Pretest-Posttest Accuracy of Passing 15 -6.536 0.000 

The small-sided games training approach affects the 
VO2 max and passing accuracy of SMAN 1 Banjarmasin 
futsal players, as seen in the table above. This t-test 
verification yielded a significance value of 0.000 < 0.05, 
rejecting hypothesis H0 and accepting hypothesis H1. 

Then to find out the magnitude of the increase in VO2 
max and the Accuracy of Passing by giving the small-sided 
games exercise method in this study using the percentage 
increase formula. The results of the study can be seen in 
table 7 below: 

Table 7.  Effectiveness test result 

Variable Pretest Posttest Difference Percentage 
Increase 

Vo2 max 35.49 38.81 3.32 9.35% 

Accuracy of 
Passing 4.56 6.43 1.87 41% 

Based on the study's results in the table, the small-sided 
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games exercise method obtained a percentage increase of 
9.35% in Vo2 max. Meanwhile, a percentage increase of  
41% was obtained in the passing accuracy. 

4. Discussion 
This study investigates the influence and effectiveness 

of the small-sided games training approach on the VO2 
max and the passing accuracy of SMAN 1 Banjarmasin 
futsal players. VO2 max and the passing accuracy of futsal 
players at SMAN 1 Banjarmasin increased after training 
small-sided games based on research results. Small-sided 
games combine skill, and exercise-specific movements, 
with enough intensity to encourage aerobic adaptation and 
improve cardiovascular in players [41], [47]. Small-sided 
game training programs that modify the actual game by 
changing the game's rules, as well as a reduced field and a 
reduction in the number of players, contribute to improving 
physical performance, technique, and tactics [48]. The 
small-sided games training method can improve players' 
accuracy because players are frequently in contact with the 
ball, quick to make decisions under pressure from fast 
opponents, and must frequently pass to teammates. 
However, increasing passing can also increase VO2 max 
because players must keep moving throughout the game 
[49]. Small-sided game training is a good training method 
to improve the ability of athletes by modifying the rules 
and reducing the size of the field so that players will 
continue to be involved in the game they can improve their 
passing skills [50], [51]. 

In terms of improving passing accuracy, the small-sided 
games training method has many advantages because the 
players work together to keep the ball as long as possible to 
increase accuracy and make quick and precise decisions 
[29]. Furthermore, the research from Ameidi D et al. [52] 
concluded that small-game training significantly increased 
the passing ability of futsal players. Factors increased 
passing ability caused by Small-Sided Games training are 
due to modifications adapted based on the demands and 
objectives of the training and the game, which is the game 
itself, so that participants feel refreshed during training. 
Small-sided games have benefits in terms of increasing 
passing accuracy with game methods that have a high level 
of pressure in terms of passing due to the modification of 
the rules and size of the playing field [53]. 

In this study, in addition to increasing the accuracy of 
passing, small-sided games intervention can improve 
passing ability and physical ability as seen from the 
maximum increase in oxygen uptake [54], [55]. 
Small-sided games improve technique and endurance 
because this method can create an actual game situation 
that combines several aspects, such as technique, tactics, 
and even physicality [56]. Small-sided sports enhance 
technical and tactical elements and specialized physical 
capacities such as aerobic and anaerobic endurance, 
strength, and agility [41], [57], [58]. In addition, this 

training method requires each player to actively move in a 
narrow space so that it causes players to make decisions 
and execute them quickly [59]. Therefore this exercise also 
makes players capable of being used as training to increase 
endurance and also makes players involved in the game 
have to be quick in making quarterly position decisions or 
passing to their partners [60]. A study by Práxedes A. [61] 
concluded that small-sided games training programs with 
the same number of players during training do not 
influence decision-making and skill execution. However, 
this research has proven that the same number of players in 
training is not a problem. 

Based on table 7, the Small-Sided Games intervention 
given to futsal players gave a good increase of 41% to the 
player's passing accuracy and increased 9% of VO2 max 
ability. 

5. Conclusions 
From these results, five weeks of small-sided game 

training for futsal players significantly increased VO2 max 
and passing accuracy (0.000 <0.05) and can be used as a 
good training technique for coaches. This study also 
showed a 41% increase in passing accuracy and a 9% 
increase in the VO2 max capacity of futsal players. 
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