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Abstract

Objectives. Futsal is a team sport that requires anaerobic support tactics and playing techniques, some of which
include attack versus defend and high-intensity interval training (HIIT). The aim of this study was to determine the
effect of training small-sided games with high-intensity interval training on the anaerobic endurance of futsal players.
Materials and methods. In this study, a one-group pretest-posttest design was used. The study population consisted
of 25 players. 16 players were selected with an average age of 15.9 + 0.5 years, height 158.1 + 5.79 cm, weight

58.9 £ 9.79 kg, and BMI 19.9 + 2.41. The research data were analyzed using the paired sample t-test.

Results. Based on the results of the paired sample t-test, it was found that the sig (2-tailed) values were 0.002 < 0.005,

indicating a significant increase in anaerobic endurance.

Conclusions. It can be concluded that small-sided game training with high-intensity interval training contributes
significantly to the improvement of anaerobic endurance in student futsal players.
Keywords: futsal, small-sided games, high-intensity interval training, anaerobic endurance.

Introduction

Futsal is an intermittent sport that requires high
physical, technical, and tactical demands. Players engage in
high-intensity locomotor activity and require both aerobic
and anaerobic endurance (Barbero-Alvarez et al., 2008;
Mendes et al., 2022; Ribeiro et al., 2020). Tactical ability is
a crucial element for success in futsal. Futsal is a team sport
that requires high intensity and involves physical abilities,
techniques, and tactics. The game is characterized by short
recovery periods (Da Cruz et al.,, 2020; Naser et al., 2017;
Ohmuro et al., 2020). The game is also known for its high-
intensity efforts and frequent sprinting activities, which
necessitate players to perform at a high level of physical
ability (Caetano et al., 2015). Futsal, like football, demands
a comprehensive comprehension of tactical aspects such
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as attack, defense, and transition. This sport falls under
the category of competitive sports, and players are able to
maintain a specific formation during the game (Narizuka
& Yamazaki, 2019). They must also be capable of fulfilling
various roles, such as organizing attacks and guarding the
defense, as part of a team. Proficiency in these tactics not
only affects the outcome of the match but also reflects the
caliber of the players and the team as a whole.

To play with high intensity and execute planned tactics,
players must possess high anaerobic abilities, which require
a high level of fitness. Supporting the application of tactics,
techniques, and physicality in the game is crucial (Milioni
et al., 2016). Anaerobic endurance refers to the body’s
ability to produce energy quickly and powerfully. Futsal
sports demand high levels of anaerobic energy (Farhani
et al., 2019). In intense matches like futsal, players must
possess the physical strength to maintain high performance,
pressure opponents, and actively participate in attacking and
defensive patterns.

This research focuses on training that combines game
tactics elements, including attack versus defense, with
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HIIT to meet these needs. The exercise uses the anaerobic
energy system to improve physical abilities related to
anaerobic energy, such as endurance and speed (Ouertatani
et al.,, 2022). High-Intensity Interval Training (HIIT) is
commonly utilized in soccer games due to the similarities
in match intensity between soccer and futsal (Barnes et al.,
2014; Hostrup & Bangsbo, 2023; Rodrigues et al., 2011).
Previous research has explored the effects of HIIT on agility
and dribbling skills in futsal (Wiranata et al., 2023), but its
impact on the anaerobic endurance of futsal players can also
enhance their tactics and on-field performance.

The importance of understanding how integrated high-
intensity tactical and physical training can impact student
soccer players makes this research urgent. The results of this
study can provide valuable guidance for coaches and players
to design more effective and targeted training programs to
significantly improve futsal players’ anaerobic endurance.

Materials and Methods

Study Participants

The total population used in this research was 25 players
who participated in extracurricular activities. The sample
used in this research was 16 randomly selected players. The
characteristics of the sample used were 15.9 * 0.5 years old,
with a height of 158.1 + 5.79 cm, a body mass of 58.9 +
9.79 kg, and a BMI of 19.9 + 2.41.

Study Organization

This study employed a one-group pre-test and post-
test design. The research was conducted over a period of
six weeks, with three sessions per week (Ziemann et al.,
2011). Prior to treatment, subjects underwent a pre-test to
establish baseline data on anaerobic capacity. A post-test was
then administered after six weeks of treatment. The average
difference for each subject was determined by analyzing
the difference between the pre-test and post-test data. The
research employed the Running-based Anaerobic Sprint
Test (RAST) to train anaerobic endurance (Andrade et al.,
2015). The RAST test requires participants to sprint as fast as
possible over a certain distance, typically around 35 meters,
with short rests between each sprint. The test consists of
6 sprints. The variables to be analyzed in RAST are peak
power (W), minimum power (W), total effort time (s), and
fatigue index (FI) (calculated as (peak power — minimum
power)/peak power) x 100).

Training Program

This study involved 16 subjects divided into four
groups, each consisting of four individuals. One group
comprised two attacking players and two defensive players.
The first group played Small Sided Games (SSG) 2 against
2 without a goalkeeper for 90 seconds in an area measuring
20%20 meters, with the target intensity reaching 80-90% of
the maximum heart rate (HR max). Two small goal targets
were placed at each end of the pitch to add a competitive
element. Meanwhile, the other three groups waited in pairs
outside the area while the training interval, consisting of
90 seconds of HIIT and 270 seconds of active recovery,

was carried out. After completing the first repetition, each
group alternated with the second group to continue the same
exercise at 80-90% intensity for 90 seconds. This process
continued until each group had completed 8 repetitions.

Statistical Analysis

The research utilized data analysis methods such as the
Shapiro-Wilk normality test and the Paired Sample T-test to
compare pre-test and post-test results. The significance level
(Sig) was found to be less than 0.05.

Results

The results of the descriptive statistical analysis of the
pre-test and post-test RAST of student futsal players are
presented in the table below.

Table 1. Descriptive Statistics

Variable Pretest Posttest
Peak Power (w) 481.75+89.61 551.75+132.27
Minimum Power (w) 299.89+47.11 287.58+44.31
Total Effort Time (s) 34.23+1.20 33.93+1.53
Fatique Index (FI) 5.35+1.85 7.9243.50

The data are presented by means + SD

Table 1 presents the results of the descriptive statistical
analysis, indicatinganincrease in scores from pre-test to post-
test. In the pre-test, scores had a mean value of 5.35+1.85.
In contrast, the average score in the post-test increased to
7.92£3.50. These findings suggest that the intervention led
to improved performance among participants.

Table 2. Normality Test Results

Shapiro-Wilk

Variable
Statistics N Sig
Pretest 0.909 16 0.112
Fatique Index
Post-test 0.903 16 0.089

The data is presented as means + SD and statistical
significance. To determine normality, the Shapiro-Wilk test
was used, with data considered normal if the significance
level was >0.05

Based on the results presented in Table 2, the normality
test using the Shapiro-Wilk test instrument showed that
the pre-test fatigue index value was 0.112, which is greater
than the significance level of 0.05. Similarly, the post-test
fatigue index value was 0.089, which is also greater than the
significance level of 0.05. Therefore, all research data was
normally distributed, and parametric statistics paired sample
t-test was used for hypothesis testing. The data are presented
as + SD and significance values. According to the Shapiro-
Wilk test, data is considered normal if the significance value
is greater than 0.05.

According to the results presented in Table 3, the fatigue
index data obtained from the hypothesis testing using the
Paired Sample T-Test indicates a sig (2-tailed) value of
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Table 3. Hypothesis Test Results

Paired Difference Significance
95% Confidence Interval of the Difference T df
Mean Std. Dev.  Std. Error Mean Sig. (2- tailed)
Lower Upper
-2,71 2,82 0,70 -4,22 -1,20 -3,84 15 0,002

The data is presented as means + SD. Any statistically significant differences are denoted by a sig (2-tailed) value of < 0.05 when

comparing mean scores to the baseline

0.002<0.05. Therefore, it can be concluded that there is a
significant increase in anaerobic endurance through SSG
with HIIT.

Discussion

The aim of this study was to investigate the effects of SSG
with HIIT on the anaerobic endurance of student futsal teams.
The training was conducted for 1 month and 2 weeks, with a
frequency of 3 meetings per week, while adhering to the prin-
ciples of training and increasing the load every week. This study
is consistent with previous research, which also administered
treatment 3 times a week (Kumar & Pandey, 2023; Mashud et
al., 2019; Yan et al.,, 2022). The research results indicate that
SSG with HIIT has a positive effect on anaerobic endurance, as
demonstrated by a decrease in the player’s fatigue index.

Anaerobic endurance is increased through high-intensity
exercise alternated with short rest periods. When high-inten-
sity exercise is performed in the anaerobic zone for an average
of 90 seconds, lactic acid is produced. In theory, if training is
always conducted in the lactic anaerobic zone and is inter-
spersed with short breaks, it will improve the lactic acid toler-
ance of the muscles. This will result in the muscles not tiring
easily during these exercises. Previous research supports this
idea, as high-intensity training has been shown to positively
affect anaerobic ability (Bravo et al., 2008; McGinley & Bish-
op, 2016; Stoggl & Bjorklund, 2017). High-intensity exercise
interspersed with short rest periods is an effective training
method for improving athletes>» metabolic and cardiovascular
function (Buchheit & Laursen, 2013; Foster et al., 2015; Kunz
et al., 2019). This type of exercise is known as intermittent
exercise, which involves alternating short periods of high-
intensity activity with low-activity recovery or rest phases
(Cavar et al., 2019; Norton et al., 2010; Sloth et al., 2013).

The training model used in the research features a game
in which players face an equal number of situations and aim
to score quickly. This model is based on the demands of a
match, requiring each player to perform a series of intense
activities, such as sprinting, changing direction, and acceler-
ating during training. This approach aligns with the findings
of (Spyrou et al,, 2020). Increasing anaerobic ability can have
a positive impact on actions during small-sided games, such
as passing and shooting. This is supported by research con-
ducted by Apriantono et al. (2021), who found a strong cor-
relation between anaerobic ability and explosive movements
like passing, tackling, heading, and shooting. On the other
hand, this training model has the advantage of being suitable
for the high-intensity demands of the game. Additionally,
each group has the opportunity to participate in 2 versus
2 small-sided games without a goalkeeper, which provides
high intensity training while allowing for sufficient rest time
through active recovery. Paired passing drills outside the

area enable the resting group to stay involved in the drill and
maintain their body temperatures. This exercise is an alterna-
tive high-intensity activity that can be performed at or near
maximum capacity. The training model includes a holistic
approach that incorporates elements of technique and tactics
into physical training. This approach is based on the recom-
mendations of Kusuma et al. (2024), who concluded that a
holistic approach is ideal for training. According to (Engel et
al., 2018) improving endurance and anaerobic performance
variables can save time for adolescent athletes. However, this
research has yet to test the effect of training in terms of tactics
or techniques. Therefore, further research is needed to deter-
mine the effectiveness of this training in those areas.

Conclusions

According to the research and discussion results, the
use of SSG with HIIT methods has a significant impact on
the anaerobic endurance of student futsal players. This is
characterized by a decrease in fatigue levels.
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Soccer Training: Integrating Physical, Technical, Tactical,

MiaBuweHHA aHaepoOOHOI BUTPUBANOCTI Yy CTyAeHTIB-PpyT3anicTis
LWAAXOM NOEAHAHHA irop 3 06MeXKeHoI0 KinbKicTio rpaBLiB
Ta BUCOKOIHTE@HCMBHUM iHTEpPBaJIbHUM TPEHYBaHHAM

M. ®ykapg Paxpypin'4*P, I'irix Ciantopo'*5°P, I [leBa Mapme Apsananpa Bimkas Kycyma'A5<P,
Imam lagdi'*<, [IeBig Aryc IIpianto'A“P, bato Aryn [Ipamono'4“?, Myxammap Xapic @amkap'A<P

'Cypabaiicbkuit lep>kaBHUN YHIBEpCUTET

ABTopcbknii BKIa: A — nusaiis gocnipkenns; B — 36ip ganux; C - cratananis; D - migroroska pykomcy; E - 36ip komris

Pedepar. Crartsi: 5 c., 3 Tab1., 33 mKepera.

Mera gocnimkenns. OyT3an € KOMaHHIM BUOM CIIOPTY, AKUIT HOTpebye 3aCTOCYBaHHA aHaePOOHUX TAKTUYHNX IPUITOMIB
Ta irpOBUX TeXHiK, JesKi 3 HUX BK/IIOYAIOTh KOMOiHallii Hallay IPOTH 3aXMCTy Ta BUCOKOIHTEHCHBHI iIHTepBa/IbHI TPEeHyBaHH
(BIIT). MeToto 11bOro HOCTi/KeHHA OY/I0 BUSHAYNTY BIUIMB 3aCTOCYBaHHA TPEHYBA/IbHIX irop 3 HeBEMKOIO Ki/TbKiCTIO IpaBIIiB
Ta BICOKOIHTEHCUBHOTO iHTepBa/IbHOIO TPEHYBAHH: Ha IIOKa3HMKY aHaepOOHOI BUTPUBAIOCTI (PyT3aiCTiB.

Marepiamm Ta MeTofu. Y LIbOMY IOC/Ii/[PKEHHI 3aCTOCOBAHO METOJL TPETECTY Ta OCTTECTY M/ ofHiel rpynu. Kareropis moci-
IKyBaHMX CKIafiaacs 3 25 rpasuis. Byso Bifibpano 16 rpaBuis i3 cepenuim Bikom 15,9 + 0,5 pokis, 3poctom 158,1 + 5,79 cm, Macoro
Tima 58,9 + 9,79 xr ra IMT 19,9 + 2,41. [lani focnifpkeHH: 6y/I0 IPpOaHaTi30BaHO i3 3aCTOCYBAHHAM t-KpUTepilo /I MapHUX BUOIPOK.

Pesynbratu. Ha nincrasi pesynbraris t-xpurepito 11 napHux Bubipok 6yI0o BCTaHOBJIEHO, 1o sig (2-tailed) (3HaummicTb
(2-croponsst)) craHoBwmaa 0,002 < 0,005, 1[0 CBifYNTD PO CyTTEBE 361/IbIICHHS TOKA3HUKIB aHAePOOHOI BUTPUBAIOCTI.

BucHoBku. TakyM 4MHOM, MO>KHAa 3pOOUTY BUCHOBOK, IO irpOBi TpeHyBaHHA 3 0OMEXEHOI KiJIbKiCTIO IpaBIiB y II0-
€[JHAHHI 3 BUCOKOIHTEHCUBHUM iHTepBa/JbHUM TPEHYBAaHHAM iCTOTHO CIPUAIOTH MOKPAILIEHHIO aHAaepOOHOI BUTPUBAIOCTI
cTyfeHTiB-dyT3amcTis.

KnrouoBi cnoBa: ¢yr3a, irpu 3 00MeXKeHOI0 KiNbKICTIO TpaBLiiB, BUCOKOIHTEHCHBHE iHTepBa/IbHe TPEeHYBaHHI, aHAepOOHA
BUTPUBAJIICTb.
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