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Abstract

Objectives. This study is aimed at analyzing the impact of short-term Speed Endurance Soccer Training (SEST)

training on the physical performance of young soccer players.

Materials and methods. The true experiment method was used in this study. The study population comprised a total
of 122 individuals. Furthermore, by using random sampling techniques, a sample of 30 persons was selected with

an average age of 15.2 + 0.81 years, height 168.1 + 4.82 cm, weight 57.85 + 11.93 kg, and BMI 20.34 + 3.37. Physical
performance instruments included the Running Based Anaerobic Sprint Test (RAST), Yo-Yo intermittent test level 1,
20-meter sprint, and standing broad jump test. The study used the paired t-test to evaluate the effect of each group
and the independent samples t-test to compare the improvement in the experimental (SEST) and control groups.

Statistical significance was set at p < 0.05.

Results. The paired t-test showed significant differences between the pretest and post-test in the SEST group
in anaerobic (p = 0.000, A% = 8.4), aerobic (p = 0.000, A% = 7.48), and speed (p = 0.000, A% = 3.39) capacities.
Meanwhile, there were no considerable differences in the variables for the control group. According to the
independent t-test results, a significant difference in effect between the SEST group and the CTRL group

was revealed. The SEST group demonstrated marked differences in anaerobic, aerobic and speed variables

with a p-value = 0.000.

Conclusions. The study reveals that short-term Speed Endurance Soccer Training contributes to enhancing
the physical performance of soccer players. However, caution should be exercised regarding the potential risk

of hamstring injury in individuals with unprepared muscles.
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Introduction

Soccer has high physical demands (Mendez-Villanueva
etal., 2013; Rebelo et al.,, 2014). Attacking, transitioning and
defending are three important soccer moments requiring
high physical quality. Excellent physical quality is required
to make a positive transition from defending to attacking
well, and vice versa with negative transitions.
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Often, training models that are partial or not holistic
can become an obstacle in the player development process.
Physical training is often carried out separately with
technical and tactical components, such as plyometric
training by Kusuma et al. (2023), Maciejczyk et al. (2021),
Padron-Cabo et al. (2021), High-Intensity Interval Training
(HIIT) by Arslan et al. (2021); D’Isanto et al. (2022), Speed
Endurance Training (SET) by Iaia et al. (2015), Ikhsan et al.
(2023), Mohr & Krustrup (2016) and others. Even though
the results of this research have a positive impact on the
physical performance of soccer players, if we look at the
implementation of the training, it is still separated between
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physical and other components, resulting in a lack of contact
with the ball on the players, so it is possible to have an impact
on the players’ performance on the field. Apart from that,
according to Izquierdo et al. (2023), coaches must develop
training programs that suit the needs of the competition.

A holistic training model is needed so that the physical
training carried out meets the competition’s needs. In line
with several studies that have been conducted, which found
the theory that the integration of non-specific training
together with soccer routines will maintain the level of
technical and physical skills, according to Clemente et al.
(2022), as well as player enjoyment Formenti et al. (2021),
Ridwan et al. (2022).

One solution that can be adopted to overcome the
problems faced in developing physical, technical, tactical
and mental components is to apply the Speed Endurance
Soccer Training (SEST) model. This exercise adopts the Long
Interval Speed Endurance Training Maintenance (SET-M)
theory with an intensity of 50-80%, 15-90 seconds duration,
ratio 1:1-1:3, and repetitions 6-12 (Hostrup & Bangsbo,
2023). This approach combines elements of high-intensity
speed training with tactical elements in matches, in line with
the research of M. Oliva-Lozano et al. (2023), who found that
repeated sprinting abilities are very much needed in soccer.
The training intensity used in this exercise is classified as high
intensity using anaerobic and aerobic energy systems. These
drills are designed to improve a player’s physical fitness,
technical skills, tactical understanding and mental toughness.

This research was conducted to analyze the SEST
training model on the physical abilities of football players.
SEST adopts a SET and tactical approach in the game of
soccer. Apart from that, this research aims to develop a
holistic training method. Conducting SEST research is
essential because it can provide scientific evidence about
this exercise’s effectiveness in improving soccer players’
performance and physical fitness. This is very important
because it can help soccer coaches design effective and
efficient training programs and improve the overall health
and performance of soccer players.

Materials and Methods

Study Participants

A total of 122 male soccer players were the population
in this study, and 30 players were taken as samples. Samples
were taken using a random sampling technique. Sample

Table 1. Training Program

characteristics: age 15.2 + 0.81 years, height 168.1 + 4.82 cm,
weight 57.63 + 11.93 kg, and BMI 20.26 + 3.37. Of the
30 samples, 15 were in the control group (CTRL), and
15 were in the treatment group (SEST).

Study Organization

The method used in this research is an experimental
method with a two-group pretest and posttest design, where
the sampleis divided intoa control group and an experimental
group. Sample selection used random sampling techniques.
This research uses Polar Verity Sense to monitor heart rate
to keep it at a high intensity. Physical performance test
instruments use the RAST Test, Yoyo Intermittent Recovery
Test level 1, RAST Test, and Srint 20 meter test. This research
was approved by the Health Research Ethics Committee
Nahdlatul Ulama University of Surabaya (registration
number 0276/EC/KEPK/UNUSA/2023 - Date of approval:
July 12, 2023).

Procedure and Training Program

Both groups were given a pretest to determine their
initial physical performance. Next, the treatment group was
given SEST training for four weeks with a frequency of three
times a week, while the control group was given training
as usual with the same duration and frequency as the
treatment group. Before the treatment, the 15 sample people
were divided into three groups, consisting of 3 attacking
players and two defensive players. The SEST implementation
procedure consists of several steps. First, group one played
3v2 in the penalty box area. During training, both teams
ran back and forth for four repetitions, both on attack and
defence, in one set. Each team player is given five balls to
score each time a team attacks or defends. After the first
group completes five balls or one set, proceed to the second
group. Each group’s total number of repetitions was six, with
three sets attacking from the right side and three from the
left side of the field. To maintain a high training intensity, a
training ratio of 1:3 is used, which means one work section
followed by three rest sections.

The training program implemented in this research is in
Table 1. In one set, the estimated distance covered by each
player is around 120 meters, with an average travel time of
around 88 seconds, followed by a rest of 234 seconds before
the next set begins. It is estimated that the total distance
travelled by players in one training session is 720 meters.

Set : Speed Endurflnce Tacti.cal Compone.nt Attack Side Intensity
Distance (m) Time (s) Action Time (s)
20 3 Early Cross 10 Right/Left
20 3 Penetration Cross 10 Right/Left
20 3 Early Cross 10 Right/Left
I Set 20 3 Penetration Cross 10 Riiht/Left 80-90 % HrMax
20 3 Early Cross 10 Right/Left
20 3 Penetration Cross 10 Right/Left

Estimated distance 120 meters

Intervals 1:3, with 78 seconds of work and 234 seconds of rest

<70 % HrMax
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Statistical Analysis

Data are presented in the form of mean and standard
deviation. The normality test uses the Shapiro-Wilk test, and
the homogeneity test uses the Levene test. The percentage
change (A%) between the results before and after the
training period. The paired t-test was used to see the effect
of each group, and the independent sample t-test was used to
compare the improvement in the experimental and control
groups. Statistical significance was set at p < 0.05. Effect
sizes (ES) were calculated using Cohen’s ES to measure the
magnitude of differences between groups. ES above 0.8 is
large, 0.8-0.5 is medium, 0.5-0.2 is small, and less than 0.2 is
insignificant (Cohen, 2013).

Results

Average data for the two groups which took part in
Soccer Endurance Speed Training (SEST) and the control
group (CTRL) are shown in Table 2. Participants’ age, height,
weight, and Body Mass Index (BMI) were measured for both
groups.

Table 2. Characteristic of group

Group Age (year) Height (cm) Bocg(é\;[ass BMI
SEST 15.27+0.8 168.07£5.61 57.53+12.15 20.21%3.30
CTRL 15.13+0.83 168.13+4.09 57.73+12.12 20.30+3.57

Data are presented as mean+SD

The Shapiro-Wilk normality test showed that all vari-
ables in the SEST and CTRL groups had a normal distribu-
tion with a significance value of Sig>0.05. The same thing
was also found in the homogeneity test using the Levene test,
showing a significance result of > 0.05.

Table 3. Results of pretest and posttest physical performance

The results of the pretest and posttest physical
performance tests are in Table 3. The variables observed
include anaerobic power (watts), aerobic power (ml/kg/
min), and speed (seconds). Data were divided into two
groups: the group that underwent SpeedEndurance Soccer
Training (SEST) and the control group (CTRL). Pretest and
posttest results and percentage changes (A%) are presented
for each variable in both groups. In addition, significance
(P) and effect size (ES) values were also reported for each
variable in the two groups.

The difference in effect was significant between the SEST
group and the CTRL group. Anaerobic, aerobic, and speed
variables in the SEST group showed significant differences
with p-value = 0.000. More complete data is shown in Table 4.

Discussion

The research results show that SEST has a significant
influence on improving the physical performance of soccer
players. SEST is a combination of speed endurance training
and soccer tactics training. These findings are in line with
previous research conducted by Sports Arslan et al. (2020),
which compared running-based high-intensity interval
training vs. small-sided game training programs with the
results of small-sided game training become more effective
training to improve technical abilities and dexterity with
a greater level of enjoyment, while running-based high-
intensity interval training is more suitable for speed-based
conditions in soccer players young.

Previous research found that high-intensity interval
training can improve soccer players’ aerobic and anaerobic
abilities (Arazietal.,2017; Fangetal.,2021). In practice, high-
intensity interval training induces more excellent glycolytic
activity in a short time, resulting in the production of lactic
acid, and this activity beneficially contributes to producing
higher levels of ATP (Stoggl & Bjorklund, 2017). In line
with the principles of the lactic anaerobic energy system,

Variable Group Pre Post A% P ES
SEST 386.63 + 106.50 411.22 £113.09 6.36 0.000* 1.79
Anaerobic Power (watt)
CTRL 389.41 + 105.87 388.53 + 106.78 -0.22 0.469 0.19
SEST 41.33 +3.01 44.42 +3.44 7.48 0.000* 2.61
Aerobic (ml/kg/min)
CTRL 41.30 £ 2.90 41.40 £ 2.71 0.22 0.464 0.19
SEST 4.03 £0.25 3.89 £ 0.19 3.39 0.000* 1.27
Speed (second)
CTRL 4.04 £0.26 4.03 £0.27 0.05 0.866 0.04

Data are presented as mean+SD; A (%): percentage of change between pre and post-training performance; p: level of significance;

ES: effect size; * Significant difference, p < 0.05.

Table 4. Comparison of physical performance variables in both groups

Variable SEST CTRL A% P ES
Anaerobic Power (watt) 24.59 + 13.69 -0.87 £ 4.55 -103.56 0.000* 2.5
Aerobic (ml/kg/min) 3.09+1.18 0.09 £ 0.47 97.07 0.000* 3.33
Speed (second) 0.14 £ 0.011 0.00 £ 0.05 98.62 0.000* 1.7

Data are presented as mean+SD; A (%): percentage of change between group SEST and CTRL group; p: level of significance; ES:

effect size; * Significant difference, p < 0.05.
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SEST work applies a 1:3 interval with a high-intensity work
time of 50 seconds and rest for 150 seconds. Other research
has proven that 1:5 and 1:1 intervals significantly increase
endurance tested using a yoyo intermittent recovery test
level 1 (Diker et al., 2023).

The implementation of SEST covers a sprint distance
of 160 meters multiplied by 6 sets, where this model has
the Long Sprint Training category. In previous research,
Rey et al. (2024) reported that Short Sprint Training (SST)
and Long Sprint Training (LST) were effective in improving
performance measures specific to soccer. However, LST had
a better percentage of improvement, with analysis showing
significant improvement in 5 m, 10 m, 20 m, 30 m and
40 m sprint. This strengthens the SEST findings, which are
included in the ESG category.

Apart from that, SEST requires the work of the
hamstrings and quadriceps to perform and stabilize sprint
movements, pass the ball, and control the ball towards the
goal. This is in line with a systematic review study conducted
by Baroni et al. (2020), which concluded that the quadriceps
play an essential role in jumping and kicking a ball, while
the hamstrings are known to control running activities and
stabilize the knee joint when turning or making a tackle. This
aligns with research by Fransson et al. (2018), which found
that high-intensity interval training with speed resistance
increased muscle oxidative capacity and sports performance
as well as muscle ion transporters and muscle antioxidant
capacity in soccer players.

Previous research conducted by Nayiroglu et al. (2022)
comparing the effects of running-based small-sided games
(SSG) and high-intensity interval training (HIIT) on body
composition and physical fitness in youth women’s soccer
found HIIT SSG and HIIT were equally effective for
improving vertical and horizontal jumping ability, change of
direction, and aerobic capacity status, these findings are in
line with this research, but this research has a slightly different
model, namely combining a high-intensity training model
with football tactics. In contrast, the previous research was
carried out separately. Apart from that, this research has a
positive effect on anaerobic capacity. Previous research
combined tactical and physical training with almost the
same characteristics (Arslan et al., 2021). Previous research
shows that the combination of SSG and HIIT is efficacious
in improving young soccer players’ physical and technical
performance. These findings align with this research, but what
differentiates this research is how the training is carried out,
whereas previous research was carried out alternately. On the
other hand, this research was carried out jointly or holistically.

An interesting limitation of SEST is that hamstring
injury is possible in some samples. This is possible because
the hamstring muscles are not ready before SEST treatment.
This is in line with research by Moreno-Perez et al. (2023),
which indicates that short periods of unusually long running
can increase the risk of hamstring injury in soccer players.
With these findings, it can be concluded that SEST training
is unsuitable for players with weak hamstrings or players
who are not used to doing repetitive sprints.

Conclusions

Overall, the research results show that SEST, a
combination of speed endurance and soccer tactics training,

significantly influences players’ physical performance.
However, remember that this exercise can potentially
cause hamstring injuries in some individuals, especially
if the hamstring muscles are not ready. Therefore, when
implementing SEST, players’ physical condition and habits
must be considered to minimize the risk of injury.
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Y nokpalyyoTb KOPOTKOTpMBani TpeHyBaHHA 3 ¢yTOONy
Ha PO3BUTOK WBUAKICHOT BUTPUBanocTi ¢i3anyHy NpoayKTUBHICTb?

1ABCD 1AD
b

I leBa Mage Apananpga Bigkaa Kycyma , Hinin Bigpax KycHanik
Pia Jlymintyapco®*?, Xapi Cerimxono'*’, Myxamman'AP, Xeppsauto Hyp

Myxammap'4P, [TBi Kaxito Kapriko'AS, I'irix Ciantopo'AC, SIupon IIxaHnxen*A¢

'Cypabaiicbkuii lep>kaBHUI YHIBEpCUTET

?[I)KOK’ IKapTChKMIT Jlep>KaBHUI YHIBEepCUTET

3Jloevicbkuii yHiBepcuTeT Paprabxar

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

Pedepar. Crarrs: 6 c., 4 Tabm1., 27 mxeper.

Mera pocnimkenHs. e focmimkenHs CIpsAMOBaHe Ha aHaji3 BIUIMBY KOPOTKOTpUBaMUX QyTOONLHUX TPEHYBaHb 3 PO3-
BUTKY BUaKicHoi BuTpuBanocti (SEST — Speed Endurance Soccer Training) Ha ¢isu4ny npogyKTuBHICTD I0HNX (yTOOMICTIB.

Marepianu Ta MeToau. Y JIOCH/[PKEHH] 3aCTOCOBAHO METOJ] iCTMHHOIO €KCIEePUMEHTY. 3arajibHa Ki/IbKiCTb OCTiIKYBaHUX
craHoBmIa 122 ocobu. Kpim Toro, MeTomoM pangomisanii Oyma Bifibpana Bubipka B Kinmbkocti 30 ocib i3 cepenHiM Bikom 15,2 +
0,81 poky, 3apoctom 168,1 + 4,82 cm, Baroro 57,85 + 11,93 kr Ta IMT 20,34 + 3,37. 3aco6u ouinku ¢isudHOI IPOXYKTUBHOCTI BK/IIOYa-
7M1 aHaepoOHMIT TeCT Ha OCHOBI cipuHTepcbkoro 6iry (RAST Tect), Yo-Yo TecT Ha BUTpMBaicTh 1-ro piBHA 3 IepepBaMy Ha BiJTHOB-
JIeHHsI MDK TPeHyBaHHAM, CIIPMHTEPCbKMit 6ir Ha 20 MeTpiB Ta TeCT 31 CTPUOKIB y JOBXUHY 3 MiCLA. Y ZOCIIIXEHH] 3aCTOCOBAHO
HAPHMIL t-KPUTEPIit L1 OLiHKM BIUIMBY KOXKHOI IPYIIN Ta t-KpUTepil A/ He3a/Ie)KHUX BIUOIPOK 3 METOIO TIOPIBHHHS TOKPALIeHH
HOKa3HMKiB B ekcriepuMeHTanbHilt (SEST) Ta KoHTposbHii rpymax. CraTiCTHYHA 3HAYYIIiCTh 6y/Ia BCTaHOB/IEHa Ha piBHI p < 0,05.

PesynbraTi. 3a pesynbTaTaMy JOCTiIKEHHA i3 3aCTOCYBaHHAM IapPHOTO t-KPUTEPil0 BCTaHOB/IEHO HAABHICTh 3HAYHMX Bif-
MiHHOCTell MK ITOKa3HMKaMU O i Iic/iA IpoBefieHHA TecTy B rpyIi gocnimkysanux SEST B aHaepo6Hiit (p = 0.000, A% = 8,4),
aepo6Hiit (p = 0.000, A% = 7,48) i mBupkicHiit (p = 0.000, A% = 3,39) 3gaTHOCTsX. HaTOMiCTh Y KOHTPOJIBHIII IPyIIi He CIIoCTepi-
rajIocsi CyTTEBUX BIIMIHHOCTEN y JOCTIIKYBaHNX 3MIHHUX. 3TiHO 3 pe3y/IbTaTaMI t-KpUTepilo /I He3aleXXHNX BIOIpOK, Oy10
BUSIBJIEHO CYTTEBY PiSHMUIIIO y IIOKa3HMKaX eeKTnBHOCTI Mk rpynoto SEST Ta KoHTponbHOI rpynoto. Ipyma SEST npozsemon-
CTpyBa/Ia iCTOTHI BifMiHHOCTi B aHaepOOHNX, aepOOHNX i IIBUKICHNUX IMapaMeTpax 3 p-sHaueHHAM = 0,000.

BucHoBku. JlocmimKeHHs OKa3ye, 110 KOPOTKOTPMBaI TpeHyBaHH:A 3 GyTOOY [/IA PO3BUTKY LIBUAKICHOI BUTPUBAIOCTI
CIIPUSIIOTD IOKPAIIeHHIO TOKasHMKIB (isnunoi npogykTuBHOCTi PyrbdomicTi. OgHak cain 6yt 06epe>KHUMI Yepe3 MOTeHI il
HMIT PUSUK TPaBMYBaHH IIIKONIHHOTO CYXO>KI/ILA Y 0Ci6 3 HEJOCTaTHbO PO3BMHEHNUMM M SA3aMIL.

Krrouosi croBa: GyT6os, TpenyBanHA 3 GyT60/TY Ha PO3BUTOK MIBUAKICHOI BUTPUBAIOCTI, Bi3nyHa IPOAYKTUBHICTD.
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