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Abstract

The purpose of this study was to determine the effect of small-sided games 5v5 on increasing aerobic endurance in

football players.

Materials and methods. This type of study is a quasi-experiment with a one-group pretest-posttest design. The
population of this study was Gama Muda Football School (SSB) players in Pasaman Regency (Indonesia), totaling
60 persons. Sampling was performed using a targeted sampling technique, so the sample was determined to be a
maximum of 20 individuals. The players’ endurance capacity was determined by measuring their VO,max capacity.
The study used the Yo-Yo Intermittent Recovery Test (Yo-Yo IR Test) as an instrument to obtain research data. Data
analysis in this study used the mean difference test (t-test) statistical method. Before testing our hypothesis, we first

performed a normality test using the Lilliefors test.

Results. After hypothesis testing, the results obtained show the value of t-count (10.15) > t-table (1.729), indicating
that small-sided games 5v5 training effectively improves the aerobic endurance ability of young football players.
Conclusions. The results of this study demonstrate that small-sided games 5v5 training can improve the aerobic

endurance of young football players.
Keywords: small-sided games, aerobic endurance, football.

Introduction

Football today is developing very rapidly in terms of
technique, physical, and tactics. In recent years the rhythm of
football games is faster. Players are able to execute techniques
and make good tactical decisions even when running fast
(Ragoetal.,2017).In order to avoid pressure from opponents,
players must have high technical, physical, and skill abilities.
In modern football, achieving the best results is determined
by three main factors: technique, tactics, and the overall
condition of each player (physical, moral, psychological,
etc.) (Bolotin & Bakayev, 2017). Physiological, technical,
and tactical skills are all important to soccer performance
(Hoff et al., 2002; Dio Juliandri & Sukarmin, 2019). Football
is a sport that requires intermittent aerobic and anaerobic
abilities according to the fundamental characteristics of the
game (Evangelos et al., 2012; Reinhardt et al., 2020; Sulaiman
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etal., 2022). To be a great football player, players must have
good performance components (physical, technical, tactical,
and psychological). (Menegassi et al., 2018; Ade et al., 2014;
Forsman et al., 2016; Anam et al., 2022). Soccer requires its
players to train in various physical conditioning components,
including strength, speed, jumping, and aerobic capacity
(Altavilla et al., 2017; Oone et al., 2012; Joo, 2018).

The game of football has the idea of scoring as many goals
as possible and guarding your own goal so you don’t concede.
Based on this idea, the game of football becomes even more in-
teresting. In the modern football era, football games are played
at a fast and high tempo (Jozef et al,, 2018; Dost et al., 2016).
The movements made by players during the match cover a con-
siderable distance. A player runs 8-12 km during a match. The
distance traveled by players in one match ranges from 10-12 km
(Taylor, 2016; Emmonds et al., 2016; Najafi et al., 2015). The dis-
tance covered by a football player during the game is 10-14 km
(Theocharis et al., 2022). In high-level football games, the total
distance traveled is between 10-13 km (Michailidis, 2022).

In the distance of 10-14 km, many actions are performed
by football players. The activities performed by players while
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on the field are 1) walking at 3.1 km, 2) low-speed running at
1.5 km, 3) moderate-run speed at 1.2 km, 4) high-speed run-
ning at 0.2 km, 5) sprinting (100% speed) 250 m, 6) running
backward 800 m (Taylor, 2016). During the 90 minutes, the
players covered a distance of over 11 km, with 3% running
and 5% running at high intensity (Rodriguez-Fernandez
et al,, 2019). In a high level of effort, football players per-
form 150-200 short, powerful actions during a match; for
example, sprinting, changing speed and direction, tackling,
acceleration, deceleration, and jumping (Ferraz et al., 2017).
According to (Afyon et al., 2015) at a higher level, football
players are very fast runners for 90 minutes of matches. They
frequently run 2500 to 3500 m and average anaerobic thresh-
olds of 1500 to 2500 m and 600 to 1200 m.

The range and activity are quite a lot and to support high
performance during the above-mentioned actions requires
good physical condition. According to (Bahtra et al., 2022)
one of the factors that determine the improvement of sports
performance is physical condition. One of the key physical
requirements for soccer players to have endurance. The
body’s ability to carry out activities as long as possible without
experiencing fatigue is called endurance (Scheunemann, 2012;
Wiguna, 2017). Endurance is the body’s capacity to carry out
activities for a long time without experiencing fatigue and
accompanied by rapid recovery (Sidik et al., 2019; Emral,
2017). Aerobic endurance is the body’s ability to take, transport
and use oxygen (Hardiansyah et al., 2020; Zarwan et al., 2020).

Football matches that have high mobility and so long,
namely 2x45 minutes require good endurance. The problem
that we often see in training to improve endurance is boredom
of players during the training process. This is because
endurance training has along duration of time. In addition, the
activities carried out are very monotonous. Lack of variety in
training methods is only in the form of long-distance running
to train the physically applied so that training becomes
boring and less effective for improving the ability of students
(Prakoso & Sugiyanto, 2017). Fatigue contained in physical
exercise and training programs that are not yet appropriate is
thought to be a trigger for not achieving training goals so the
right training method is needed to increase VO,max capacity
(aerobic endurance) (Hostrup & Bangsbo, 2017; Rago et al,,
2017). This is sometimes what makes the increase in player
endurance slow and even tends to stagnate. If the player’s
aerobic endurance is not at a good level, it will interfere with
the player’s performance in the match.

Responding to this problem requires a breakthrough in
choosing or finding the right training method. According to
(A. U. K. Putra et al., 2016) Many training methods can be
used to increase aerobic endurance such as interval training,
fartlek, continuous running and SSG. To increase aerobic
endurance, several training programs have been carried out,
including aerobic exercise and small sided games (SSG) (Los
Arcos et al.,, 2015). Meanwhile, according to (Strudwick,
2016) The football team uses a variety of training methods to
improve players’ physical conditioning, general training (e.g.
continuous, circuits, intervals, repeated sprints) and specific
training (e.g. small side games, soccer technique drills,
special drill positions with the ball). Many methods can be
used to improve the aerobic endurance of football players.
Both the general (without the ball) and the specific (with the
ball). The choice of method depends on the situation and the
needs of the coach.

From the description described above, the small side
games method was chosen to improve the aerobic endurance
of players. SSG is a drill designed with fewer players and a
smaller field size compared to 11vs11 games (Bergkamp et
al., 2020). SSG are a form of exercise carried out in the form
of playing that adopts the actual game so that players can
master technical, tactical, and physical skills simultaneously
(A.N. Putra et al., 2022; Setyadi, 2016; Praniata et al., 2019).
This type of training is often played with modified games on
areduced field area, using adapted rules and involving fewer
players than traditional games (Hammami et al., 2018).
Small Side Games are one of the exercises that can be used
by coaches to improve endurance and develop technical
skills (Moran et al., 2019). Intense training with SSG for
4 weeks can increase endurance performance by 8.2% in
soccer players (Paul et al., 2019). Small side games training is
effective and efficient to increase the endurance of beginner
female futsal players (Wenly et al., 2021).

Although there have been many studies on this model
but more on small-side games in general. In this study,
researchers modified and improvised with a focus on 5v5
small-sided games. The research results (Gaudino etal.,2014)
explain in SSG 5v5 the player’s mileage is higher, acceleration
and deceleration are large, and the speed distance is very
high and maximum. High mileage will indirectly be able to
increase aerobic endurance. In addition, modifications were
also made to the training variables, namely training intensity,
duration, and set. The intensity of the exercise is between 75-
85%, and the duration of the exercise is long. Taylor (2016)
explains training for aerobic capacity (VO,max) is most often
referred to as basic endurance training. In terms of exercise
intensity level, it is recommended to train in intensity zones
1 and 2 (60-80 to 85% of HRmax) and duration between
30-60 minutes. The modification of this form of training is
different from previous studies.

Research related to this method is expected to increase
the awareness of coaches that the small-side game’s method
can improve various aspects of football such as physical
condition (especially aerobic endurance), technical skills,
and tactical abilities. The urgency of this research has an
impact on training methods in football so that later coaches
use the small-side game’s method to improve endurance in
football games. The aim of this study was to determine the
effect of small side-game 5v5 training on improving aerobic
endurance in young football players.

Material and Methods

Study Participants

The study is classified as a type of quasi-experiment with
a one-group pre-test post-test design. The subject in this
study were SSB Gama Muda Pasaman players with a total
of 60 people. Samples were taken by means of purposive
sampling in order to obtain a sample of 20 U-15 players.
The distribution of selected players is goalkeeper 2 people,
defender 8 people, midfielder 6 people, and strikers 4 people.

Study organization

This study modifies small side games to increase aerobic
endurance. Modifications made to player count focused
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Table 1. Small-side Game Training Program

Training Sections Pitch Dimension (m) Intensity Duration Set Recovery
1-3 45 x 35 75%-85% 6 minutes 3 2 minutes/set
4-6 45 x 35 75%-85% 7 minutes 3 2 minutes/set
7-9 45 x 35 75%-85% 9 minutes 3 2 minutes/set
10-12 45x 35 75%-85% 11 minutes 3 2 minutes/set
13-15 45 x 35 75%-85% 13 minutes 3 2 minutes/set
16-18 45 x 35 75%-85% 15 minutes 3 2 minutes/set
on SSG 5v5. Exercises are carried out for 16 sessions with
a frequency of 3 times a week. The training program is xcellent
structured in such a way as to achieve an increase in the very Goog 1
aerobic endurance of players. The size of the field is designed
45x35 m by adjusting the number of players. The training oo ™
load in this study was adjusted to the training load to Moderate | —

increase aerobic endurance. Training intensity 75-85%, set
3 times per session, rest 2 minutes between sets and duration
of 20-50 minutes. The duration of the training is increased
every week (training program in table 1).

Measurement & Statistical Analysis

The test used in this study is the Yo-Yo Test (Bangsbo
& Mohr, 2015). After the data is collected then the data
is compiled, then data processing is carried out with the
t-test analysis technique with the following calculation
steps: 1) Normality test using Liliefors. The normality test
aims to determine whether the data obtained are normally
distributed or not, 2) To see the difference between the two
forms of exercise, the t-test is used.

Results

The study process was conducted for 18 meetings, with
details of one session for pre-test, 16 sessions for treatment,
and one session for post-test. The results of the study will
be described by the objectives of the previously proposed
hypothesis. Starting with aerobic endurance data, normality
test, and t-test. Table 3 is the frequency distribution of
aerobic endurance tests.

The table above explains that in the pre-test the aerobic
endurance ability of the dominant players is in the good
category (15 people) and there is no very good category.
whereas during the post-test there was an increase in aerobic

Table 2. Aerobic Endurance Result

Interval Class Category Pre-test Post-test
Fr Fa Fr Fa

>55 Excellent 0 0 0 0

51-55 Very Good 0 0 1 5

45-50 Good 15 75 16 80

38-44 Moderate 5 25 3 15

35-37 Low 0 0 0 0

<35 Poor 0 0 0 0

Total 20 100 20 100

Low
Poor

0 2 4 6 8 10 12 14 16 18

HRow2® Row1l
Fig. 1. Histogram of Pre-test and Post-test

endurance ability, where the category became 16 people and
the very good category was 1 person. For more clarity, it can
be seen in the histogram below:

After the data description, hypothesis testing was
carried out to answer the hypothesis that had been proposed.
Before hypothesis testing, a normality test was conducted. A
summary of the results of the data normality test can be seen
in the following table:

Table 3. Normality Test Results

Group Mean SD Lo Lt Ket
Pre-Test 46.24 2.02 0.074 0.190 Normal
Post-Test 47.52 2.46 0.052 0.190 Normal

Based on the table above, it can be seen that all data are
normally distributed, where Lt > LO. So, the next step is to
test the data hypothesis. The results of the hypothesis test can
be seen in the table below:

Table 4. Hypothesis Test Results

Aerobic Endurance Mean SD teount a tiable
Pre-test 46.24 2.02

10.15 0.05 1.729
Post-test 47.52 2.46

Based on the summary of the table above, after hypothesis
testing, the results obtained the value of t.,uu (10,15) > tipa
(1,729), indicating that small side games training effectively
improves the aerobic endurance ability of football players.

Discussion

Results of this study reveal that training in small side-
games can improve endurance in football players. This is
consistent with multiple studies and literature stating that
small side game training can improve endurance. SSG train-
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ing method can improve the aerobic endurance of U-17
football players (Arianto & Setyawan, 2019). SSG can im-
prove the aerobic and anaerobic capacity of football players
and train football players more specifically (Evangelos et al.,
2012). Small-side games allow the HR response to increase,
similar to some short-duration intermittent runs that are
effective in increasing player endurance (Dellal et al., 2011;
Sannicandro et al., 2016; Sannicandro & Cofano, 2023). In
addition, the results of research (Wahyudianto et al., 2020)
explained that small sided games type Intermittent training
has a significant effect on the aerobic capacity of Satria Muda
football players.

Football is a sport that is carried out for a long duration,
so good endurance is needed. Player movement is greatly
helped if you have good endurance. Excellent endurance will
support players to always be consistent and fight in matches,
otherwise, without excellent endurance, it will be difficult
for players to fight until the end of the match. This situation
will be a must for players to improve endurance. One of
the efforts that can be made to increase endurance is to
carry out continuous and systematic training. The exercises
performed must be by the principles of endurance training
to build endurance.

The training process that is carried out structured, in-
tensive, and systematic will be able to increase the endurance
of football players. One way to see whether or not a person’s
endurance has improved is by measuring their VO,max.
VO,max is a level of the body’s ability expressed in liters
per minute or milliliters/minute/kg body weight (Herlan &
Komarudin, 2020). The body’s capacity to consume oxygen
optimally in activities or exercise is called VO,max (Emral,
2017; FIFA, n.d.; Poon et al., 2021; Yanti et al., 2022; Candra,
2020). From several theories, it is explained that the VO,max
needs of football players are various. VO,max of interna-
tional football players is 55-68 ml/kg/minute (Slimani et al.,
2019), and 48-62 ml/kg/min (Wells et al., 2011). Professional
56.5 ml/kg/min; Amateur 55.7 ml/kg/min (Helgerud et al.,
2001). The high requirements for VO,max in a football game
mean that the coach must be able to provide the right train-
ing methods that can increase endurance.

In football, the exercises that are designed should be
more specific to the actual game of football. In training
to increase endurance ideally done with ball exercises
(Scheunemann, 2012; Hoff et al., 2002). Training to improve
the physical abilities of football players should use specific
training such as SSG, technique drills, and playing position
drills (Strudwick, 2016; Seeger, 2015). Training performed
with high intensity in the form of special football games
such as SSG can improve aerobic endurance (Ishee & Foster,
2013; Ingebrigtsen et al., 2012). The application of training
methods to physical conditions must always be specific to
football (Curry, 2019). Training using small side games from
a weekly training load can improve physical condition and
soccer technical skills (Radziminski et al., 2013).

A player’s performance in a match improves whens
his endurance increases (Russell et al.,, 2016; Mier &
Alexander, 2011). Endurance training will increase VO,max
and positive enzymatic and metabolic adaptations, which
increase resistance to fatigue (Costa et al., 2016). Therefore,
the small-side game method can be used to improve the
aerobic endurance of football players. This small-side games
method sis representative of real football training, only the

field is reduced. This means that this exercise can be a picture
of a real football game, so this exercise has many advantages.
The advantages of this small side games exercise are not only
to increase the player’s endurance but also to improve basic
football technique skills. Then the small side games exercise
can also improve the player’s tactical understanding and also
train the player’s mentality.

Conclusions

The results of this study can improve the aerobic
endurance of football players, this is evidenced by the value
Of teount 10.15> tiper 1.729, thus HO in this study is accepted.
Based on the hypothesis proposed small side games method
can increase the aerobic endurance of football players. From
these results, it will add to the trainer’s reference, especially
physical trainers in increasing the aerobic endurance of
soccer players
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IFPUHENOBHUMW CKJTAAAMMW 5 HA 5: NIABULLEEHHA
AEPOBHOI BUTPUBAJNTIOCTI IOHUX ®YTBOJIICTIB

Pino Baxtpa'**°PE, MTinin Toximin'A®CF, Viori Anmpisa'®°F,
Binpo Bipia Jinara'®"f, Hyrpoxo Cycanto'A®?

'ITagaHTChKUI Tep>KaBHNIT YHIBEPCUTET

ABTOpPCHKMIT BRI A — Au3aitH gocmipkenHs; B — 36ip ganux; C — crataHanis; D — migroroska pykorcy; E — 36ip kowrtis

Pegepar. Crarrsa: 8 ., 4 Tabn., 1 puc., 67 mxeper.

MeTo10 11bOT0 FOCTIIKeHHs 010 BU3HAYEHHs BIUIMBY irOp HEIOBHMMM CK/IafiaMi 5 Ha 5 Ha MifiBUIIEHHS aepoOHOI BUTPH-
BasocTi y yTOOMiCTIB.

Marepianu Ta metopm. Lleit TUII JOCTiPKEHHA € KBa3ieKCIIEPMMEHTOM 3a CXEMOIO ITONIEPENHBOIO Ta MiICYMKOBOIO TECTY-
BaHHS Ha OffHil rpyIi. [eHepabHO CYKYIHICTIO B 1{bOMY JOCIIKeHH] 6y rpasui pyT6ombHOT ko [ama Myzia B pereHTCTBi
[Tacaman (IHgoHesis), 3aranpHO0 YncIeHHICTIO 60 0ci6. Binbip B16ipKu MpOBOAMIN METOLOM LIiIbOBOTO BifbOpY, TOMY po3Mip
Bubipku 6yB 3a/jaHmit KisbKicTio MakcumyM 20 oci6. IIokasHUK BUTPUBAIOCTI IPABLiB BI3HAYA/IN IIIIXOM BIMIiPIOBAHHSI IXHBOTO
MOKa3HMKa MaKCHMa/IbHOTO CIIOXMBaHH:A KucHIO (VO,max). Ik iHCTpyMeHT /11 OTpMMaHHA JaHNX TOCTI/PKeHHA B JOCTIIKeHH]
BUKOPUCTOBYBA/IM T€CT Wo-it0 3 TePEMKHIM BilTIOYMHKOM (Tect 17[0—1710). I aHasisy maHMx y bOMY JOCTIIPKEHH] BUKOPUC-
TOBYBAJIM CTATUCTUYHUIT METOJ, KpUTepilo cepefHboI pisHuUMi (t-kpurepiit). Ilepir Hi>X epeBipuTH Hally TillOTe3Y, M1 CIIOYATKY
IIPOBE/IN TECT HAa HOPMAJIBHICTD 3a JOIIOMOro0 KpuTepito Jlimmiedopca.

Pesynprarn. ITiciisa mepeBipki TimoTesn ofjep)KaHi pesyanbTaTy IOKasylTbh 0641cIeHe 3HadYeHHs t-KpuTepito (10,15) > Ta-
OnnyHe 3Ha4YeHHs t-KpuTepiio (1,729), 1110 BKasye Ha Te, [0 TPEHYBAHHs 3 irop HETIOBHMMI CK/IafiaMu 5 Ha 5 e(peKTUBHO IIifiBUIILYE
aepoOHy BUTPMBAICTb IOHUX PYTOOICTIB.

BucnoBku. Pesynbraty LIbOro JOC/TIIPKEHHS JEMOHCTPYIOTD, [0 TPEHYBAaHHA 3 irOp HEOBHMMM CK/IaJjaMM 5 Ha 5 MOXYTb
HOKpAI[yBaTy aepOOHY BUTPUBAIIICTD IOHUX PyTOOIICTIB.

Kiro4oBi croBa: irpu HEIIOBHUM CKJIaZioM, aepOOHa BUTPUBAIICTD, GyTOOT.
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