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Abstract

Objectives. This study aimed to analyze the differences in the effects of Small-Sided Games (SSG) and a combination
of Small-Sided Games with Speed Endurance Training (SSG+SET) on the aerobic capacity of young amateur league
soccer players, as measured by total distance coverage and VO,max.

Materials and methods. A total of 36 young amateur league soccer players were selected as samples and divided into
two groups using the matching-group technique. The average sample characteristics were 20.08 + 0.97 years of age,
170.47 + 4.77 cm in height, 62.98 + 5.89 kg in weight, and a body mass index of 20.08 + 0.97 kg/m’. Both groups
underwent 12 training sessions over four weeks, with a frequency of three sessions per week. Aerobic capacity was
measured using the Yo-Yo Intermittent Recovery Test Level 1 to evaluate total distance coverage and VO,max before

and after the intervention.

Results. Both training methods had a positive impact on improving aerobic capacity. However, the group undergoing
the SSG+SET combination showed significantly greater improvements compared to the SSG-only group (p < 0.05).
The SSG+SET group demonstrated a larger increase in total distance coverage and higher VO,max values, reflecting
physiological adaptations such as improved oxygen utilization efficiency and cardiovascular function.

Conclusions. The findings indicate that the combination of Small-Sided Games and Speed Endurance Training is
more effective in enhancing the aerobic capacity of young amateur league soccer players, particularly in terms of total
distance coverage and VO,max. This method offers a comprehensive approach to improving physical fitness while
simultaneously supporting the development of technical and tactical skills through specific game simulations.
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Introduction

Soccer is a complex sport involving various essential
physical components such as aerobic endurance, anaerobic
endurance, strength, power, speed, and agility (Akyildiz et
al., 2022; Komarudin et al., 2022). Among these, aerobic
endurance forms the foundation, as it is critical to sustaining
performance during a match that lasts 90 minutes or more
(Harrison et al., 2015). Players are required to maintain
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physical intensity throughout the match, including running,
fast walking, and sustaining optimal performance levels
(Bangsbo et al., 2006; Ouertatani et al., 2022; Scott et al.,
2014). Overall physical fitness significantly impacts game
performance, as players with better physical conditions
are more capable of maintaining consistent performance
and handling pressure from opponents in dynamic game
situations (Gongalves et al., 2016; Mujika et al., 2018).

In modern soccer, achieving an optimal combination
of technical and physical abilities is crucial. Therefore, a
systematic and well-planned training program, including
periodization, is necessary to attain high levels of strength
and endurance (Turner & Stewart, 2014; Williams et al.,
2017). An ideal training program must be holistic to better
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reflect the realities of gameplay (Esposito et al., 2024; Larsen
et al., 2014). The success of training depends significantly
on this holistic approach, as partial or unrealistic training
models may hinder players’” development (Ribeiro et al.,
2022).

Aholisticapproach to soccer training integrates physical,
technical, and tactical aspects relevant to game demands
(Kusuma, Kusnanik, Lumintuarso, & Phanpheng, 2024).
This approach enables players to enhance physical fitness
while improving skills and game understanding. In addition
to creating training conditions that simulate real-match
scenarios, it helps maximize players’ potential, reduce injury
risk, and improve adaptation to the ever-changing dynamics
of the game. Thus, the holistic approach is a fundamental
necessity for improving players’ overall performance.

Small-sided games (SSG) have become a highly popular
training model among soccer coaches. This training method
has proven effective in improving player performance, both
in terms of physical fitness and technical abilities. However,
with the increasing intensity demands of modern soccer,
SSG alone is often insufficient to prepare players optimally
for high-intensity matches. Therefore, combining SSG with
other training methods, such as Speed Endurance Training
(SET), is needed to comprehensively meet players’ physical
needs.

A popular holistic training method in soccer is the
combination of Speed Endurance Training (SET) and Small-
Sided Games (SSG) (Kusuma, Kusnanik, Lumintuarso,
Setijono, et al., 2024). This combination provides a
comprehensive solution for creating training scenarios
that closely resemble real-match conditions. SET improves
players’ physical performance, while SSG, involving small-
field games with short durations, not only contributes to
aerobic fitness improvement but also incorporates technical-
tactical aspects and players’ actual movements (Clemente
& Sarmento, 2021; Taia & Bangsbo, 2010). Previous studies
have shown that the combination of SSG and high-intensity
running-based training offers significant benefits for players’
aerobic capacity (Rabbani et al., 2019).

This approach is expected to address the issue of
separating physical and technical training while preparing
players comprehensively to face various game challenges.
This studyaims to demonstrate the effectiveness of combining
SSG and SET in improving soccer players’ performance and
compare the impact of the SSG+SET combination with SSG-
only training. Thus, this research seeks to provide in-depth
insights into the significant benefits of this approach in
enhancing players’ physical and technical qualities.

This study hypothesizes that the combination of Speed
Endurance Training (SET) and Small-Sided Games (SSG)
has a significant effect on improving soccer players’ aerobic
capacity. Additionally, this holistic approach is expected to
simultaneously enhance players’ technical-tactical abilities,
offering advantages in more realistic and competitive
gameplay contexts.

Materials and methods

Study participants

This study involved 36 randomly selected participants,
consisting of young soccer players competing in amateur

leagues. The average sample characteristics included an age of
20.08 £ 0.97 years, a height of 170.47 £ 4.77 cm, a weight of 62.98
+ 5.89 kg, and a body mass index of 20.08 + 0.97 kg/m’. This
population was chosen to represent young players at the amateur
level, ensuring the study findings provide relevant insights to
support the development of their physical performance.

Study Organization

The research employed an experimental method with
a randomized parallel matched-group design, dividing the
sample into two distinct groups. The 36 participants were
split evenly, with 18 players assigned to the SSG Group and
18 players to the SSG+SET Group. Group allocation was
conducted using a matched-group approach, beginning
with an initial test using the Yo-Yo Intermittent Recovery
Level 1 Test (YYIRI) for all participants. Test results
were used to rank participants by score, from highest to
lowest. Participants were paired sequentially, such as the
top scorer with the second-highest scorer, and so on until
all participants were paired. Each pair was then randomly
assigned to one of the intervention groups.

Statistical Analysis

Mean (average) and standard deviation (SD) were used
to describe the data. Normality and differences in means
were analyzed using the Shapiro-Wilk test, while aerobic
capacity (total distance, VO2 max level) differences between
the SSG and SSG+SET groups were examined using the
Mann-Whitney U test. A p-value of < 0.05 was considered
statistically significant.

Training Program

SSG+SET Training Program combines Small-Sided
Games (SSG) and Sprint Endurance Training (SET) to
improve players’ physical fitness and skills. The field was
divided into three areas: Area 1 (SSG 1) and Area 3 (SSG 2)
were used for SSG sessions, each measuring 20x40 meters,
while Area 2 served as a 20-meter sprint zone connecting
Area 1 and Area 3. Three groups of six players each were
formed: one group trained, while the other two engaged
in active recovery by passing the ball on the sidelines. The
training began with Group 1 performing a combination
of SSG and sprints as follows: playing SSG for 18 seconds
in Area 1, sprinting 20 meters to Area 2, playing SSG for
18 seconds in Area 3, and sprinting back to Area 2. This
pattern was repeated 4 times per repetition, covering a total
of 80 meters in sprints and 72 seconds of SSG play. In one
session, Group 1 completed 8 repetitions, sprinting a total
of 640 meters and playing SSG for 576 seconds. The work-
to-rest ratio was 1:2, with 88 seconds of activity followed by
176 seconds of rest per repetition. The net training duration
per session was 35 minutes and 12 seconds (264 seconds per
repetition x 8 repetitions). After one repetition, the groups
rotated to ensure all players had the opportunity to train and
enough time for active recovery (Bharlaman et al., 2024).

The Small-Sided Games (SSG) training used a 6v6 +
6 neutral player format in a 20x20 meter area with a 2:1
ratio of work to rest (2 minutes work, 1-minute rest) over
10 repetitions. The session started with Team A vs. Team
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B, while Team C acted as neutral players. After 1 minute,
Team A rotated out to become neutral players, while Team
B remained on the field to compete against Team C. This
rotation continued, with each team alternating roles as active
players and neutral players throughout the 10 repetitions.
Each repetition included a 2-minute work phase followed by
a 1-minute rest phase. Total activity time per repetition was
3 minutes, resulting in 30 minutes of training time for all
10 repetitions, including work and rest periods. This format
provided players with role variations, maintained game
intensity, and improved tactical skills and physical fitness.

Results

Based on Table 1 above, there was an increase
in total distance and VO,max in both the SSG and
SSG+SET groups. The SSG group demonstrated moderate
improvements in both variables, while the SSG+SET group
recorded greater increases. For the total distance variable,
the SSG+SET group achieved higher post-test results
compared to the SSG group. Similarly, for VO,max, the
SSG+SET group showed a more significant improvement
after the intervention compared to the SSG group.

Table 1. Descriptive Data for Total Distance and VO,max

Variable
Pretest Total Distance (m)

SSG SSG+SET
1377.78 + 387.14 1371.11 + 323.45
1611.11 +405.79 1748.89 + 368.35

47.98 +3.26 4792 +£2.71
49.94 +3.43 51.09 £ 3.11

Posttest Total Distance (m)
Pretest VO,max (ml/kg/min)
Posttest VO,max (ml/kg/min)

Values are expressed as Mean + SD

Table 2 presents the results of the normality test for
the variables analyzed. Based on the normality test results,
the pretest and post-test data in all groups, both for total
distance and VO,max, indicate that the data distribution
does not meet the assumption of normality. This is evidenced

Distance Coverage

600 -

P <0.0001

400 -

meter

200

Table 2. Normality test result

Variable Statistic df Sig.
Pretest-Posttest Distance Group SSG .8676 18 .0163
Pretest-Posttest Distance Group SSG+SET ~ .8780 18 .0242
Pretest-Posttest VO,max Group SSG .8756 18 .0220
Pretest-Posttest VO,max Group SSG+SET .8949 18 .0468

by significance values smaller than the tolerance threshold of
0.05. Consequently, the non-parametric Mann-Whitney test
was employed to ensure the validity of the research findings
and evaluate the differences between the groups.

Figure 1 presents the results of the Mann-Whitney
test, indicating a significant difference between the SSG
and SSG+SET groups for both total distance and VO,max
variables, as evidenced by a significance value of <0.05.

Discussion

This study aimed to analyze the impact of combining
Speed Endurance Training (SET) and Small-Sided Games
(SSG) on the aerobic capacity of young amateur league soc-
cer players. The pretest results indicated variability in players’
aerobic fitness levels before the intervention. After undergo-
ing 12 combined training sessions over one month, the post-
test results revealed consistent improvements in the players’
aerobic capacity. The combination of speed endurance train-
ing and small-sided games conducted over four weeks with a
frequency of three sessions per week significantly enhanced
the players’ physical fitness (Clemente et al., 2021).

Both SSG and the combined SSG+SET training positively
impacted the improvement of total distance covered during
the running test and the players’ VO,max. However, statistical
tests showed that the group undergoing the SSG+SET
combination training demonstrated more significant
improvements compared to the group that only performed
SSG. This indicates that the addition of speed endurance
training to small-sided game sessions provides more optimal
aerobic stimulation, leading to greater enhancements in the

VO,max

s5—  P<0.0001

Fig. 1. Comparison of Pretest and Posttest Results for Total Distance and VO,max Variables
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players” aerobic capacity. This combination is considered
effective in improving the physical performance of young
amateur soccer players.

The average improvements suggest that the combined
training enhances the players’ physiological adaptations
(Bharlaman et al., 2024). Adaptations such as increased maxi-
mal oxygen capacity (VO,max), improved oxygen utilization
efficiency, and enhanced lung capacity and cardiovascular
function occur when players engage in high-intensity train-
ing (Atakan et al., 2021; Dunham & Harms, 2012). Addition-
ally, the Speed Endurance Training program by Nyberg et al.
(2016) reported similar findings, highlighting VO,max im-
provements as a primary indicator of aerobic capacity. High-
intensity repeated training improves the body’s capacity for
respiratory management, reduces fatigue, and accelerates re-
covery. Continuous aerobic training also boosts lung capac-
ity and cardiovascular efficiency, enabling players to sustain
optimal performance for longer periods (Modric et al., 2020).

The approach used in this study emphasizes the
sustainability of physical adaptations, where repeated
high-intensity training progressively improves endurance,
creating long-term effects that support enhanced athletic
performance. Moreover, Small-Sided Games (SSG) not only
contribute to the development of technical and tactical skills
butalso significantly impact physical fitness (Karahan, 2020).
These games require players to move quickly to find space
within a limited area (Guard et al., 2022; Low et al., 2020).
Previous research has shown that SSG increases players’
work intensity, accelerates reactions, and challenges them to
manage space and time more efficiently (Rago et al., 2018).
The emphasis on rapid transitions between attack and defense
in SSG helps players develop mental resilience and quick
thinking under pressure, which is critical in soccer matches.
Research by Arslanoglu et al. (2024) also demonstrated that
combined training involving aerobic speed, small-sided
games, and maximal aerobic speed effectively enhances
aerobic capacity and overall performance in soccer players.

This study shows that the combination of Speed
Endurance Training and Small-Sided Games significantly
improves the aerobic capacity of young amateur soccer
players, as evidenced by Yo-Yo Intermittent Test level
1 results, which demonstrated average improvements in
aerobic capacity after 12 training sessions over one month.
The intervention produced physiological adaptations,
including increased VO,max, improved oxygen utilization
efficiency, enhanced lung capacity, and better cardiovascular
function. Additionally, this approach strengthened players’
technical and tactical skills, with SSG serving as a medium
to refine tactical abilities in dynamic game-like conditions.
These findings align with previous studies highlighting the
effectiveness of speed endurance training and small-sided
games inimprovingaerobic fitnessand physical performance.
Beyond physical benefits, Small-Sided Games also enhance
technical and tactical skills through simulated real-game
conditions, making it a holistic and efficient training method
for optimizing soccer players’ performance.

Conclusions

The combination of Speed Endurance Training and
Small-Sided Games has proven to be effective in enhancing
the aerobic capacity of young amateur league soccer players

through significant physiological adaptations and dynamic
simulations of real-game conditions.
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ByKOpPMCTaHHA irop HeMOBHMMU CKNagamu abo

IX NOEAHAHHA i3 TPeHYBaHHAM WBUAKICHOI BUTPUBaNOCTI:

flka meToaunKa epeKTUBHIlLA ANIA NOKPaLLeHHA aepo6HOoi
NPOAYKTUBHOCTI IOHNX PyTOONICTIB amaTOpCbKOi Nirn?

®eni Hoppaxma'48CP, Illepi Ipuc 3amimmax'4P, I [liBa Mage Apiananga Bimxkas Kycyma'A<P,

Imam Cpadii'*“P, Apid Bynkini'*“P, Myxammap Xapic ®@amkap'®P,
Myxammap baryc ®@ipsam bxapnaman'8cP

!Nepxasumit yHiBepcutet Cypabdas

ABTOpPCHKMIT BKTAJ: A — AusaitH gocnipkenHs; B — 36ip ganux; C — crataHanis; D — migroroska pykorcy; E — 36ip kowrtis

Pedepar. Crarrs: 6 c., 2 Tab., 1 puc., 30 mxeper.

Merta gocnimkeHHa. MeTa 1[bOro OCTiPKeHHA MOJIATa/Ia B aHa/li31 BITMiHHOCTEI! 1100 BIVIBY BUKOPUCTAHHA irop Hero-
Buymu cknagam (IHC) Ta ix kom6binanii i3 TpenyBanssam mBupkicHol Burpusanocti (IHC+TIIIB) na piBens aepo6HOI IPORyK-
TUBHOCT] I0HUX (YTOOMICTIB aMaTOPCHKOI JIirH, BIU3HAYEHNIT 32 TOKA3HMKAMI 3aTa/IbHOTO MTOOIAHHSA AMUCTAHLIT Ta MaKCYMalb-
HOTro crnokmuBauHs KucHo (VO,max).

Marepianu ta MeTopu. 3aranom Oyio Biffibpano 36 oHuX GyTOOMTICTIB aMaTOPCHKOI JIiry, pO3IOAIIEHNX Ha /1Bl Ipyy i3 3a-
CTOCYBaHHAM MeTOJMKI I'PYIOBOro 3icTaBnenH:A. CepefHiit Bik y‘{aCHI/IKiB Bubipku cranosus 20,08 + 0,97 pokis, 3pict — 170,47
+ 4,77 cM, Bara — 62,98 + 5,89 xr, infiexc Macu Tina — 20,08 + 0,97 kr/m>. O6upiBi rpynu npoBeny 12 TpeHyBaHb IPOTATOM YOTH-
ppox TYDKHIB, 3 4aCTOTOIO TPY 3aHATTS Ha TVDK/IEHDb. AepOOHY IPOAYKTUBHICTD BI/IMlpIOBaIII/I 32 JIOTIOMOTOI0 TECTY IepepuBYaCcTo-
ro BigHosenHs Mo-Vo piBH1 1 (the Yo-Yo Intermittent Recovery Test Level 1) 3 MeTOI0 OI[iHKM 3arajbHOTO IOIONAHHA AMCTAHII]
Ta nokasHuka VO,max nepej I04aTKOM Ta ITiC/IA 3aBeplLIeHHA iHTepBeHIIii.

Pesynbratu. O611/1Bi METOAMKY TPEHYBaHb O3UTUBHO BIUIMHY/IV Ha HOJIIIIIEHHs PiBHA aepo6HOI IpopyKTUBHOCTL. OfHAK
rpya, sika npoxopwia kombinaniro IHC+TIIIB, nmokasana cyTTeBili HOKpalleHHs OPIBHAHO 3 IPYIIOI0, B sIKill 3aCTOCOBYBAIach
metopuka muire IHC (p < 0,05). Ipynma IHC+TIIB mpogeMoHCTpYBasa 361/blIeHHA 3ara/IbHOTO HOJOIAHHA AUCTAHIII Ta BUII
sHadeHHs VO,max, 1m0 Bigo6paxae ¢isionoriuni aganramii, sK-0T HO/iNIIeHHs e()eKTUBHOCTI CIIOKMBAHHS KICHIO Ta PyHKIIiO-
HYBaHHS CepILeBO-CYIMHHOI CUCTEMM.

Bucnosku. OTpuMaHi faHi CBif4aTh Ipo Te, 1[0 ITOENHAHHA irop HEIOBHMMM CK/IafjlaM! Ta TPEHYBAHH:A MIBUIKICHOI BUTPHU-
BaJIOCTi € e()eKTUBHIIIMM METOJOM IOJ0 TIOKPAIeHHs PiBHA aepOOHOI IPOAYKTUBHOCTI I0HMX (YTOO/ICTIB aMaTOPCHKOI JIiry,
30KpeMa, 3 TOUKM 30Py 3ara/ibHOTO IOJOTAHHA JUCTAHLIl Ta mokasHuKa VO, max. 3a3HaueHNnI MeTO/] IPOIIOHY€E KOMIUIEKCHMIA
HiAXix 7o MOMiMIIeHHA piBHA Qi3NYHOI MiATOTOBIEHOCTI, CIIPYAIOYN IIPK I[bOMY PO3BUTKY TEXHIYHUX i TAKTMYHMX HaBUYOK 32
JOIIOMOTOI0 CIIelU(pIYHMX IrPOBUX CUMYJIALII.

KnrouoBi cnoBa: irpy HemoBHMMM CKIaflaMi, TPEHYBaHH:A IIBMUIKICHOI BUTPUBA/IOCTI, 3aTajbHe MOJOaHHA AMCTAHIII,
VO,max, 1oHi ¢pyTbOIICTH-aMaTOPN.
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