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Soccer is a high-intensity sport that requires players to maintain optimal physical performance
over an extended period. This has led to the development of various training methods to enhance
both aerobic and anaerobic energy systems. Small-Sided Games (SSG) is a popular training method
in soccer, as it improves both technical skills and fitness. However, its effectiveness in developing
anaerobic capacity still requires further investigation. Therefore, this study aims to compare the
effects of Anaerobic Soccer Training (AnST) and SSG on aerobic and anaerobic performance in

A randomized trial was conducted on 25 male soccer players (AnST: n=16; SSG: n=9) aged 18 to 21
years. The average (mean * SD) values were: age 19 * 0.65 years, body weight 61.88 + 5.28 kg, height
167 £ 5.50 cm, and body mass index (BMI) 21.84 + 2.01. The intervention lasted six weeks. Aerobic
capacity was assessed using a 2400-meter run test. Anaerobic performance was evaluated through
average power, minimum power, peak power, and fatigue index. Statistical analysis included paired

The findings indicate that both AnST and SSG significantly improved aerobic performance. The
AnST group showed a greater relative increase (A% = 7.23%) compared to the SSG group (A% =
5.06%). For anaerobic performance, AnST produced a significant increase in average power (A%
= 16.80%, p < 0.001) and minimum power (A% = 28.60%, p < 0.001). Changes in peak power and

Anaerobic Soccer Training (AnST) and Small-Sided Games (SSG) are both effective in improving
aerobic and anaerobic capacities in young soccer players. AnST demonstrated greater gains, likely
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Modern soccer demands high levels of physical
performance due to its fast-paced and dynamic
nature. Players are required to repeatedly perform
high-intensity efforts, including sprints, rapid
accelerations, and quick recovery between actions.
This places a substantial burden on both aerobic
and anaerobic energy systems. In this context, it
becomes essential to examine the available training
strategies to better understand their practical
applications and impact on physical performance.
However, questions remain regarding the extent to
which different approaches address both aerobic and
anaerobic demands, especially in youth athletes.

Anaerobic Soccer Training (AnST) is an
innovative training method developed to enhance
physical performance, particularly the anaerobic
components of soccer players. This method
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emphasizes a holistic approach by combining short-
distance sprints with Small-Sided Games (SSG). It
has the potential to produce more sport-specific
physical adaptations compared to conventional
methods. The primary advantage of AnST lies in
its ability to simulate real-game scenarios. In these
situations, players are often required to perform
short sprints before engaging in complex game
actions. Previous studies have shown that AnST
effectively improves players’ anaerobic capacity [1].

On the other hand, SSG has become a widely
adopted training method for enhancing the physical
capacities of soccer players [2]. Several studies have
demonstrated its effectiveness in improving aerobic
performance by integrating tactical elements
and technical skills. It also requires high levels of
concentration during ball possession [3]. Although
SSG increases player involvement and the frequency
of ball touches, some studies suggest that the
training intensity is often insufficient to optimally
develop the speed and explosive power required in
high-intensity matches [4, 5].
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From a physical demand perspective, soccer
is a high-intensity sport that requires players to
maintain optimal performance over an extended
duration [6, 7]. Previous research has shown that
elite players cover an average distance of 10 to 13
km during a 90-minute match [8, 9]. Furthermore,
match activities include 23% high metabolic
load distance, 11% high-intensity accelerations
and decelerations, and 6% maximal sprints [10].
Therefore, effective training methods are essential
for improving both aerobic and anaerobic capacity
to support performance at a high level. Additionally,
the evolution of modern game strategies demands
greater physical capacity from players to cope with
the increasingly fast and dynamic tempo of play.
Structured and evidence-based training approaches
are thus critical for player success.

As the physical demands in soccer continue to
increase, the need for more integrative and game-
based training approaches is becoming increasingly
urgent [11]. Many coaches still rely on traditional
methods that separate physical, technical, and
tactical components. However, these approaches
often fail to reflect actual match conditions. Training
that does not align with game demands may hinder
player development and limit the transfer of fitness
and skills to real-match situations. As a result,
more integrative and game-based training methods
are gaining attention among coaches and sports
scientists as more effective strategies for enhancing
player performance.

Analysis of existing research shows that both
Anaerobic Soccer Training (AnST) and Small-Sided
Games (SSG) offer valuable contributions to the
physical development of soccer players. The authors
propose that combining short sprints with game-
based drills, as in the AnST model, may lead to more
specific adaptations relevant to match demands.
However, unresolved issues remain, particularly
concerning the optimal balance between training
intensity and technical-tactical integration.
These challenges highlight the need for continued
investigation and the development of new
approaches to maximize training effectiveness in
youth soccer. Therefore, this study aims to compare
the effects of Anaerobic Soccer Training (AnST) and
SSG on aerobic and anaerobic performance in young
soccer players.

Materials and Methods

Participants

This study involved 28 male soccer players who
were recruited based on specific eligibility criteria.
Participants were healthy individuals aged between
18 and 21 years. Their average characteristics were
as follows (mean #* SD): age 19 # 0.65 years, body
weight 61.88 * 5.28 kg, height 167 * 5.50 ¢cm, and
body mass index (BMI) 21.84 + 2.01. All players had

at least two years of playing experience and trained
a minimum of four times per week. Individuals
recovering from injury or illness were excluded.
Initially, 16 players were assigned to the Anaerobic
Soccer Training (AnST) group and 12 to the Small-
Sided Games (SSG) group, based on the study design
and training requirements. However, four players
were unable to continue due to injury or illness. In
accordance with the approved research ethics, these
individuals were allowed to withdraw. As a result,
the final sample consisted of 16 participants in the
AnST group and 9 in the SSG group. Any player
who developed a sudden illness and missed two
consecutive training sessions was also considered
withdrawn.

Research Design

This study employed an experimental two-group
pretest-posttest design. Players were randomly
assigned to one of two intervention groups:
Anaerobic Soccer Training (AnST) or Small-Sided
Games (SSG). The intervention period lasted six
weeks, with training sessions conducted three times
per week. Before and after the intervention, all
participants underwent testing to assess anaerobic
and aerobic capacity. Anaerobic performance was
evaluated using the Running-Based Anaerobic
Sprint Test (RAST), while aerobic capacity was
measured with a 2400-meter run test. During
training sessions, physiological intensity was
monitored using Polar H-10 heart rate sensors to
ensure that all exercises were performed within the
intended intensity zones.

Protocol Test

The Running-Based Anaerobic Sprint Test
(RAST) was used to assess the players’ anaerobic
capacity [13]. At the beginning of the test, players
were instructed to perform maximal sprints toward
designated points at opposite ends. Each player
completed six maximal 35-meter sprints, with a
10-second recovery period between each sprint.
Sprint times were recorded for each attempt and
used to calculate key performance parameters,
including peak power (W), minimum power (W),
average power (W), and fatigue index (%).

The 2400-meter run test was employed to
evaluate aerobic endurance capacity. This test is
widely recognized for its practicality and validity in
estimating maximal oxygen uptake (VO,max) based
on submaximal to maximal running performance.
It was conducted on a standardized 400-meter
athletic track under consistent environmental
conditions. Ambient temperature and surface type
were recorded prior to testing to ensure external
validity and reproducibility. Before the test, all
players completed a structured warm-up consisting
of five minutes of light jogging. After the warm-up,
they were instructed to position themselves behind
the designated starting line. At the signal, players

151



PEDAGOGY of Physical Culture

and Sports

were required to run 2400 meters in the shortest
time possible. The structure of the Anaerobic
Soccer Training (AnST) protocol, including sprint
repetitions and Small-Sided Games integration, is
illustrated in Figure 1.

Figure 1. AnST Training

AnST combines the Speed Endurance Training
(SET) approach with Small-Sided Games (SSG) using
a 1:1 work-to-rest ratio. The SSG area is set at 20
x 20 meters, with each player required to complete
repeated sprints over distances of 5 meters, 10
meters, and 15 meters before engaging in the SSG.
Each sprint repetition covers a total distance of 60
meters, with an estimated time of approximately 2-3
seconds for the 5-meter shuttle, 4-5 seconds for the
10-meter shuttle, and 6—7 seconds for the 15-meter
shuttle. The entire 60-meter sprint is completed in
about 15 seconds. At the start of each session, players
complete a 60-meter sprint, immediately followed
by a 1-minute SSG focused on ball control. After
the sprint-SSG combination, players undergo a rest
period equal to the total previous training duration,
approximately 1 minute and 15 seconds (1 minute
SSG + 15 seconds sprint), maintaining a 1:1 training-
to-recovery ratio. This session is repeated 10 times,
making the total training duration approximately 25
minutes. The structure and flow of the AnST session
are illustrated in Figure 2.

& 15 Meter
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Figure 2. SSG Training

The three vs. three plus four neutral players
Small-Sided Game (SSG) training enhances players’
technical skills, tactical understanding, and physical
capacity. In this drill, players are divided into three
groups distinguished by color: red players (Group
A), blue players (Group B), and orange players
(Group C). The red and blue groups begin the game
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in a three vs. three format within a 15 x 15 meter
area. Three neutral players from the orange group
remain outside the playing area to support attacking
plays. Additionally, a coach wearing black acts as a
neutral player outside the field but does not take
part in the rotation. Each game session lasts 2.5
minutes and is performed at high intensity. After
each round, the roles rotate: the red group becomes
neutral players, while the blue group plays against
the orange group in the same format. This cycle
continues until all players have actively participated
in 10 sets. The total duration of the training session
is approximately 25 minutes.

Statistical Analysis

Descriptive statistics were used to summarize the
characteristics of the participants. The normality of
data distribution was assessed using the Shapiro-
Wilk test. Paired t-tests were performed to evaluate
within-group differences between pre- and post-
test results. Independent sample t-tests were used
to assess between-group differences in the effects of
the AnST and SSG interventions. Levene’s test was
applied to verify the assumption of homogeneity
of variance. All results were reported with 95%
confidence intervals (CI) to enhance the precision of
the parameter estimates. Statistical analyses were
conducted using R software (R Core Team, Vienna,
Austria) within the RStudio integrated development
environment (Posit Software, PBC, Boston, MA).
Data visualization was performed using the ggplot2
package [12]. Additionally, the percentage change
(A%) from pre- to post-test was calculated using the
formula: ((post - pre) / pre) x 100.

Results

The baseline characteristics of the participants
in the Anaerobic Soccer Training (AnST) and Small-
Sided Games (SSG) groups are summarized in Table 1.
These data provide an overview of the comparability
of the groups prior to the intervention.

Table 1. Characteristics of research subjects (n = 25)

Characteristics ﬁr:SiI‘é (SEE 9 P-Value
Age (years) 19+0.61 19+0.72 0.517
Body Weight (kg) 61.37 £4.44 62.77+6.74 0.536
Body Height (cm) 166 *+ 5.30 168+5.80 0.289
?kog%ﬁgass Index 9y 1905  21.5£206 0.607
The comparison of demographic and

anthropometric data between the two groups
revealed no statistically significant differences.
This indicates that both groups were comparable
at baseline in terms of age, body composition, and
physical dimensions. The absence of significant
variation supports the internal validity of the study
and ensures that observed training effects can be



2025

7~ 03

attributed to the interventions rather than pre-
existing differences.

The normality of the data was assessed using
the Shapiro-Wilk test. The detailed results for
each variable in both groups, before and after the
intervention, are presented in Table 2. The results
presented in Table 2 show that in the AnST group,
all variables in both the pre-test and post-test
conditions had significance values greater than 0.05,
confirming that the data were normally distributed.
In contrast, in the SSG group, most variables also
met the normality assumption. However, the fatigue
index in the post-intervention condition had a
significance value of p = 0.047, indicating that the
data for this variable were not normally distributed.

To verify the assumption of homogeneity
of variances between groups, Levene’s test was
conducted for all measured variables. The detailed
results are presented in Table 3. The results of the
homogeneity test using Levene’s test, as shown in
Table 3, indicate that all variables had significance
values greater than 0.05: Aerobic test (p = 0.311),
Mean Power (p = 0.319), Peak Power (p = 0.477),
Minimum Power (p = 0.196), and Fatigue Index (p
=(.206). These results confirm that the assumption
of homogeneity of variances between the AnST and
SSG groups was satisfied, supporting the validity of
subsequent independent t-test analyses.

The results of the aerobic capacity assessment
before and after the intervention are illustrated

in Figure 3. This figure compares the mean values
within each group using paired t-tests. In the AnST
group, the pre-test result was 47.52 + 5.12, while
the post-test result increased to 50.80 = 4.32. The
percentage change was 7.23%, with a confidence
interval (CI) of -2.516 t0-0.941 and a p-value < 0.001,
indicating a statistically significant improvement. In
the SSG group, the pre-test result was 49.23 + 3.41,
and the post-test was 51.63 * 2.94. The percentage
change was 5.06%, with a Cl of -1.726 to-0.132 and a
p-value = 0.022, also showing a significant increase.

The effects of the intervention on anaerobic
performance in the AnST group are presented in
Figure 4. This figure displays changes in power
output and fatigue index based on pre- and post-test
measurements. Mean power increased significantly
from 402.304 * 78.819 W to 468.001 * 95.948 W,
reflecting a relative improvement of A% = 16.80%
(CI: -1.876 to -0.564, p < 0.001). Minimum power
also showed a significant increase, rising from
299.885 = 81.286 W to 385.619 * 86.664 W, with a
relative improvement of A% = 28.60% (CI: -2.202 to
-0.760, p < 0.001). In contrast, peak power rose from
522.676+101.433 W to 567.102 = 114.543 W, but this
change (A% = 8.50%) was not statistically significant
(CI: -0.991 to 0.047, p = 0.075). The fatigue index
slightly decreased from 6.412 * 1.889 to 5.536 =
1.693, showing a reduction of A% =-13.67%, though
this change was also not statistically significant (CI:
-0.147 t0 0.867, p = 0.164).

Table 2. Normality test of aerobic and anaerobic performance

Shapiro-Wilk

Group Variable df Pre Post
Statistic Sig. Statistic Sig.
Aerobic Test 16 0.957 0.607 0.956 0.586
Mean power 16 0.935 0.293 0.970 0.839
AnST Peak power 16 0.921 0.173 0.966 0.769
Min power 16 0.959 0.649 0.920 0.168
Fatigue index 16 0.951 0.499 0.954 0.553
Aerobic Test 9 0.861 0.098 0.872 0.128
Mean power 9 0.960 0.795 0.949 0.676
SSG Peak power 9 0.955 0.744 0.949 0.683
Min power 9 0.964 0.842 0.876 0.142
Fatigue index 9 0.912 0.328 0.832 0.047
Table 3. Homogeneity Test of Aerobic and Anaerobic Performance
Variable Levene Statistic df Sig.
Aerobic test 1.074 23 0.311
Mean power 0.214 23 0.319
Peak Power 0.523 23 0.477
Min Power 1.769 23 0.196
Fatigue Index 0.071 23 0.206
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Figure 3. Result Paired t-test in aerobic test

The effects of the intervention on anaerobic
performance in the SSG group are illustrated
in Figure 5. This figure presents pre- and post-
test results for key power-related indicators and
fatigue index. Mean power significantly increased
from 441.023 + 51.295 W to 511.672 = 87.225 W,
representing a relative improvement of A% = 16.14%
(CI:-1.842t0 0.196, p = 0.014). Minimum power also
improved significantly, rising from 329.103 + 82.822
W to 385.873 + 58.652 W, with a relative increase of
A% =17.24% (CI: -1.641 to 0.083, p = 0.030).

In contrast, peak power showed a slight, non-
significant increase from 526.934 * 75.354 W to
561.232 £ 87.175 W, with a change of A% = 6.51%
(CI: -1.322 to 0.115, p = 0.100). The fatigue index,
evaluated using the Wilcoxon test, also increased
slightly from 5.757 + 1.762 to 6.312 = 1.411, but
the difference (A% = 9.64%) was not statistically
significant (CI: -0.812 to 0.326, p = 0.211).

The comparison of aerobic performance between
the AnST and SSG groups was conducted using
an independent t-test. The detailed results are
presented in Table 4. Table 4 shows that there was
no significant difference in aerobic capacity between
the two groups (p =0.612). The effect size was-0.214,
and the confidence interval ranged from -1.030 to
0.607, which includes zero. These findings confirm
the absence of a statistically meaningful difference
in aerobic outcomes between the intervention
groups.

A comparative analysis of anaerobic performance
between the AnST and SSG groups was performed
using independent t-tests and the Mann-Whitney
test. The results are summarized in Table 5.
As shown in Table 5, there were no significant
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differences in anaerobic power parameters between
the groups, with all p-values exceeding 0.05. The
Mann-Whitney test applied to the fatigue index
also revealed no significant difference, with a
p-value of 0.207. These findings indicate that,
despite within-group improvements, the between-
group differences in anaerobic outcomes were not
statistically significant.

Discussion

This study was designed to compare the effects of
Anaerobic Soccer Training (AnST) and Small-Sided
Games (SSG) on aerobic and anaerobic capacities in
young male soccer players over a six-week period.
The findings show that both training methods led
to significant improvements in aerobic capacity.
However, the improvement was more pronounced in
the AnST group (7.23%) compared to the SSG group
(5.06%). These results are consistent with previous
research suggesting that sprint-based training
protocols are more effective than game-based
methods in enhancing maximal oxygen uptake [14].
The greater aerobic gains observed in the AnST group
may be attributed to the repeated high-intensity
efforts combined with short recovery intervals
[15]. This type of stimulus is known to promote
oxidative adaptations and improve the efficiency of
the aerobic energy system [16]. Consequently, the
AnST protocol appears to better reflect the physical
demands of modern soccer, which requires players
to recover quickly and maintain high performance
across repeated efforts.

The study also found that both AnST and
SSG effectively improved repeated sprint ability,
as shown by significant increases in mean and
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minimum power. These improvements suggest that
both training methods enhance the body’s ability
to sustain power output during repeated high-
intensity efforts. However, the comparative analysis
indicated that the AnST protocol led to more
favorable adaptations than the SSG protocol. This
outcome is likely due to the high-intensity interval
nature of AnST, which includes short work periods
and limited recovery time [17, 18]. Such conditions
generate substantial metabolic stress, which in turn
promotes improvements in anaerobic efficiency
[19]. This interpretation is supported by findings
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from Arslan et al. [20], who demonstrated that high-
intensity training enhances neuromuscular and
metabolic efficiency more rapidly and significantly
than training at moderate or low intensities.
Conversely, the SSG group also demonstrated
improvements in mean and minimum power,
although these gains were slightly lower than
those observed in the AnST group. This indicates
that game-based training can still contribute to
meaningful performance adaptations. SSG drills
focus on technical and tactical execution within
small, constrained spaces, which indirectly activate
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the aerobic and, to a lesser extent, anaerobic
energy systems. This activation primarily occurs
through explosive actions such as short sprints
and rapid directional changes [21, 22]. These
findings align with previous research suggesting
that SSG delivers a balanced combination of
physiological and technical stimuli within a single
training framework [23]. However, due to its greater
emphasis on aerobic demands and relatively longer
recovery periods between high-intensity actions
[24], the resulting adaptations in anaerobic capacity
may be suboptimal [25]. This explains why the
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improvements observed in the SSG group, while
present, were not as pronounced as those resulting
from the AnST protocol. Moreover, the absence of
significant changes in peak power in both groups
indicates that, although mean and minimum power
improved, the ability to generate maximal explosive
force did not. Peak power reflects the capacity of
muscles to produce force over a very short time
frame, and the lack of targeted stimulus in either
training model may account for this outcome [26].
Interestingly, the study revealed contrasting
responses in the fatigue index between the two
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Table 4. Independent t-test in Aerobic

95% CI effect size
Variable df P-Value Effect Size
Lower Upper
Aerobic 23 0.612 -0.214 -1.030 0.607
Table 5. Comparative Analysis of Physical Parameter Means Using Independent t-Test and Mann-Whitney
Test
95% CI effect size
Variable df P-Value Effect Size
Lower Upper
Mean power 23 0.271 -0.470 -1.292 0.363
Peak Power 23 0.895 0.055 -0.762 0.872
Min Power 23 0.994 -.0.003 -0.820 0.813
Fatigue Index 23 0.207f -0.319 -0.671 0.149

Note: F: Mann-Whitney test

groups. The AnST group exhibited a slight, although
non-significant, decrease in fatigue index. This
suggests that high-intensity training may be more
effective in enhancing the body’s ability to adapt
to physical stress under repeated high-intensity
conditions. Such adaptation is often linked to
physiological improvements in fatigue resistance
following intense efforts [28]. Supporting this,
Jiménez et al. [29] found that sprint training with
limited recovery improves the body’s capacity to
manage fatigue caused by lactate accumulation,
allowing athletes to sustain performance across
repeated bouts. In contrast, the SSG group showed
an increase in the fatigue index. This may be the
result of suboptimal load distribution that fails to
sufficiently stimulate the anaerobic system [30].
Without a strong anaerobic stimulus, neuromuscular
adaptations may remain limited. As a result, players
in the SSG group might have experienced greater
fatigue, possibly due to inadequate exposure to
prolonged or repeated high-intensity efforts.

Limitations

This study has several limitations that should be
acknowledged. First, the sample size was relatively
small, which may limit the generalizability of
the findings. Second, unequal group sizes due
to participant dropout may have introduced
imbalance, despite random allocation. Third, the
intervention period was limited to six weeks; longer
training durations may result in different adaptation
patterns. Finally, the study did not incorporate
biochemical or neuromuscular measurements.
Future research should include such parameters to
provide a more comprehensive understanding of the
physiological mechanisms underlying performance
improvements.

In summary, both Anaerobic Soccer Training

(AnST) and Small-Sided Games (SSG) proved
effective in enhancing aerobic and anaerobic
performance in young soccer players. However,
AnST produced more substantial improvements,
particularly in repeated sprint ability and aerobic
capacity, likely due to its higher training intensity
and structured intervals. While SSG remains a
valuable and practical method for integrated skill
and fitness development, it may be less effective
in targeting peak anaerobic performance. These
findings support the strategic application of training
modalities based on desired performance outcomes
and highlight the potential of high-intensity models
such as AnST in modern soccer conditioning.

Conclusions

This study concludes that both Anaerobic Soccer
Training (AnST) and Small-Sided Games (SSG)
are effective in improving aerobic and anaerobic
capacities in young soccer players over a six-week
training period. However, AnST led to greater
percentage improvements, particularly in VOsmax,
mean power, and minimum power. These results
are likely attributable to the higher intensity and
structured intervals of the AnST protocol, which
provide a stronger physiological training stimulus.
The findings offer practical implications for coaches
and practitioners, suggesting that AnST may be a
more effective approach when the primary goal is to
enhance high-intensity performance capacities in
youth soccer training.

Conflict of interest

The authors declare no conflict of interest. They
did not receive any financial support, sponsorship,
or endorsement from any organization related to
the submitted work.

157



PEDAGOGY of Physical Culture

and Sports

References

1. Kusuma IDMAW, Kusnanik NW, Pramono BA,
Pranoto A, Phanpheng Y, Susanto IH, et al.
Anaerobic Soccer Training Model: Enhancing
Soccer Players’ Performance through a Combination
of Repeated Sprints and 4 vs 4 Games. Physical
Education Theory and Methodology, 2025;25(1):
7-14. https://doi.org/10.17309/tmfv.2025.1.01

2. Kunz P, Engel FA, Holmberg HC, Sperlich B. A
Meta-Comparison of the Effects of High-Intensity
Interval Training to Those of Small-Sided Games
and Other Training Protocols on Parameters
Related to the Physiology and Performance of Youth
Soccer Players. Sports Medicine - Open, 2019;5(1): 7.
https://doi.org/10.1186/540798-019-0180-5

3. Clemente FM, Moran J, Ramirez-Campillo R,
Beato M, Afonso J. Endurance Performance
Adaptations between SSG and HIIT in Soccer
Players: A Meta-analysis. International Journal
of Sports Medicine, 2024;45(03): 183-210.
https://doi.org/10.1055/a-2171-3255

4. Clemente FM, Ramirez-Campillo R, Afonso ]J,
Sarmento H, Rosemann T, Knechtle B. A Meta-
Analytical Comparison of the Effects of Small-
Sided Games vs. Running-Based High-Intensity
Interval Training on Soccer Players’ Repeated-
Sprint Ability. International Journal of Environmental
Research and Public Health, 2021;18(5): 2781.
https://doi.org/10.3390/ijerph18052781

5. Koral J, Lloria Varella ], Lazaro Romero F,
Foschia C. Effects of Three Preseason Training
Programs on Speed, Change-of-Direction, and
Endurance in Recreationally Trained Soccer
Players. Frontiers in Physiology, 2021;12: 719580.
https://doi.org/10.3389/fphys.2021.719580

6. Beato M, Drust B, Iacono AD. Implementing
High-speed Running and Sprinting Training
in Professional Soccer. International Journal
of Sports Medicine, 2021;42(04): 295-299.
https://doi.org/10.1055/a-1302-7968

7. Krustrup P, Krustrup BR. Football is medicine:
it is time for patients to play! British Journal
of Sports Medicine, 2018;52(22): 1412-1414.
https://doi.org/10.1136/bjsports-2018-099377

8. Hands DE, Janse De Jonge X. Current time-
motion analyses of professional football matches

in top-level domestic leagues: a systematic
review. International Journal of Performance
Analysis  in  Sport,  2020;20(5):  747-765.

https://doi.org/10.1080/24748668.2020.1780872

9. Smpokos E, Mourikis C, Linardakis M. Seasonal
physical performanceofaprofessionalteam’sfootball
players in a national league and European matches.
Journal of Human Sport and Exercise, 2018;13(4).
https://doi.org/10.14198/jhse.2018.134.01

10. M. Oliva-Lozano J, Riboli A, Fortes V, M. Muyor
J.  Monitoring physical match performance
relative to peak locomotor demands:
implications for training professional soccer
players. Biology of Sport, 2023;40(2): 253-260.
https://doi.org/10.5114/biolsport.2023.116450

158

11. Savu VC. Study on the Optimization of
Physical Training in Students who are Members
of the University Representative Soccer Team.
GYMNASIUM, 2019;19(1 (Supplement)): 56-72.
https://doi.org/10.29081/gsjesh.2018.19.1s.05

12. Wickham H, Chang W, Henry L, Pedersen TL,
Takashi K, Wilke C, Woo K, Yutani H, Cunnington
D, Van Den Brand T. ggplot2: Create Elegant Data
Visualisations Using the Grammar of Graphics
[Internet]. 2024 [cited 2025 Dec 24]. Available from:
https://ggplot2.tidyverse.org/reference/ggplot2-
package.html

13. Keir DA, Thériault F, Serresse O. Evaluation of
the Running-Based Anaerobic Sprint Test as a
Measure of Repeated Sprint Ability in Collegiate-
Level Soccer Players. Journal of Strength and
Conditioning Research, 2013;27(6): 1671-1678.
https://doi.org/10.1519/]SC.0b013e31827367ba

14. Sheykhlouvand M, Gharaat M. Optimal
homeostatic stress to maximize the homogeneity
of adaptations to interval interventions in soccer
players. Frontiers in Physiology, 2024;15: 1377552.
https://doi.org/10.3389/fphys.2024.1377552

15. Rabbani A, Clemente FM, Kargarfard M, Jahangiri
S. Combined Small-Sided Game and High-Intensity
Interval Training in Soccer Players: The Effect of
Exercise Order. Journal of Human Kinetics,2019;69(1):
249-257. https://doi.org/10.2478/hukin-2018-0092

16. Perween S, Hussain ME, Hejazi II, Siddiqui MYS,
Saif A, Parveen A. Comparison of sprint training
and high intensity interval training on oxidative
stress and aerobic capacity in male soccer players.
Comparative Exercise Physiology, 2020;16(5): 357-
366. https://doi.org/10.3920/CEP190078

17. Arazi H, Keihaniyan A, EatemadyBoroujeni A,
Oftade A, Takhsha S, Asadi A, et al. Effects of
Heart Rate vs. Speed-Based High Intensity Interval
Training on Aerobic and Anaerobic Capacity
of Female Soccer Players. Sports, 2017;5(3): 57.
https://doi.org/10.3390/sports5030057

18. Fang B, Kim Y, Choi M. Effect of Cycle-Based
High-Intensity Interval Training and Moderate
to Moderate-Intensity Continuous Training in
Adolescent Soccer Players. Healthcare, 2021;9(12):
1628. https://doi.org/10.3390/healthcare9121628

19. Hermann R, Biallas B, Predel HG, Petrowski K.
Physical versus psychosocial stress: effects on
hormonal, autonomic, and psychological parameters
in healthy young men. Stress, 2019;22(1): 103-112.
https://doi.org/10.1080/10253890.2018.1514384

20. Arslan E, Orer G, Clemente F. Running-based
high-intensity interval training vs. small-
sided game training programs: effects on the
physical performance, psychophysiological
responses and technical skills in young soccer
players. Biology of Sport, 2020;37(2): 165-173.
https://doi.org/10.5114/biolsport.2020.94237

21. Karahan M. Effect of skill-based training vs.

small-sided games on physical performance
improvement in  young  soccer  players.
Biology  of  Sport,  2020;37(3):  305-312.

https://doi.org/10.5114/biolsport.2020.96319



2025

7~ 03

22. Bujalance-Moreno P, Latorre-Roman PA, Garcia-
Pinillos F. A systematic review on small-sided games
in football players: Acute and chronic adaptations.
Journal of Sports Sciences, 2019;37(8): 921-949.
https://doi.org/10.1080/02640414.2018.1535821

23. OQuertatani Z, Selmi O, Marsigliante S, Aydi B,
HammamiN, Muscella A. Comparison of the Physical,
Physiological, and Psychological Responses of the
High-Intensity Interval (HIIT) and Small-Sided
Games (SSG) Training Programs in Young Elite
Soccer Players. International Journal of Environmental
Research and Public Health, 2022;19(21): 13807.
https://doi.org/10.3390/ijerph192113807

24. Ispirlidis I, Pantazis D, Poulios A, Avloniti A,
Stampoulis T,Michailidis Y,etal. The Effect of Intraset
Rest Periods on External and Internal Load During
Small-Sided Games in Soccer. Sports, 2024;12(12):
331. https://doi.org/10.3390/sports12120331

25. Castagna C,D’Ottavio S, Cappelli S, Aradjo Pévoas
SC. The Effects of Long Sprint Ability—Oriented
Small-Sided Games Using Different Ratios of
Players to Pitch Area on Internal and External Load
in Soccer Players. International Journal of Sports
Physiology and Performance, 2019;14(9): 1265-1272.
https://doi.org/10.1123/ijspp.2018-0645

Power—duration
relationship:  Physiology, fatigue, and the
limits of human performance. European
Journal of Sport Science, 2018;18(1): 1-12.
https://doi.org/10.1080/17461391.2016.1249524

27. Travers G, Kippelen P, Trangmar SJ,
Gonzdlez-Alonso J. Physiological Function
during Exercise and Environmental Stress in
Humans—An Integrative View of Body Systems
and Homeostasis. Cells, 2022;11(3): 383.
https://doi.org/10.3390/cells11030383

28. Jiménez-Reyes P, Pareja-Blanco F, Cuadrado-
Penafiel V, Ortega-Becerra M, Parraga J,
Gonzélez-Badillo JJ. Jump height loss as an
indicator of fatigue during sprint training.
Journal of Sports Sciences, 2019;37(9): 1029-1037.
https://doi.org/10.1080/02640414.2018.1539445

29. SelmiO,Ouerguil,E Levitt D,Marzouki H,Knechtle
B, Nikolaidis PT, et al. Training, psychometric status,
biological markers and neuromuscular fatigue
in soccer. Biology of Sport, 2022;39(2): 319-327.
https://doi.org/10.5114/biolsport.2022.104065

26. Burnley M, Jones AM.

Information about the authors:

Trio Hisbi Muttahid Ahmad; https://orcid.org/0009-0007-2208-2130; triohisbil612@gmail.com;
Department of Sports Coaching Education, Faculty of Sport and Health Science, Universitas Negeri Surabaya;

Surabaya, Indonesia.

I Dewa Made Aryananda Wijaya Kusuma; (Corresponding author); https://orcid.org/0000-0002-4939-7294;
dewawijaya@unesa.ac.id; Department of Sports Coaching Education, Faculty of Sport and Health Science,

Universitas Negeri Surabaya; Surabaya, Indonesia.

Bayu Agung Pramono; https://orcid.org/0000-0002-9308-1289; bayupramono@unesa.ac.id; Department
of Sports Coaching Education, Faculty of Sport and Health Science, Universitas Negeri Surabaya; Surabaya,
Indonesia.

Mochammad Ilham Ramadhani; https://orcid.org/0009-0006-5427-8720; romadhanilham11@gmail.com,;
Department of Sports Coaching Education, Faculty of Sport and Health Science, Universitas Negeri Surabaya;
Surabaya, Indonesia.

Waristra Tyo Nirwansyah; https://orcid.org/0009-0005-2314-9064; waristra.21043@mhs.unesa.ac.id;
Department of Sports Coaching Education, Faculty of Sport and Health Science, Universitas Negeri Surabaya;
Surabaya, Indonesia.

Cite this article as:

Ahmad THM, Kusuma IDMAW, Pramono BA, Ramadani MI, Nirwansyah WT. Unveiling anaerobic soccer
training: comparing its effects with small-sided games on youth performance enhancement. Pedagogy of
Physical Culture and Sports, 2025;29(3):150-159.

https://doi.org/10.15561/26649837.2025.0301

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited
(http://creativecommons.org/licenses/by/4.0/deed.en).

Received: 30.03.2025
Accepted: 09.05.2025; Published: 30.06.2025

159



	Unveiling anaerobic soccer training: comparing its effects with small-sidedgames on youth performance enhancement. Trio Hisbi Muttahid Ahmad, I Dewa Made Aryananda Wijaya Kusuma, Bayu Agung Pramono, Mochammad Ilham Ramadani, Waristra Tyo Nirwansyah
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	Conflict of interest
	References
	Information about the authors
	https://doi.org/10.15561/26649837.2025.0301


