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ABSTRACTS
Purpose The use of combination training models is becoming increasingly popular in soccer

coaching. While many combination training models focus on physical and tactical aspects,
there is still a lack of integration with technical training. This study aims to analyze the
effect of combining speed endurance training (SET) and technical drills on the aerobic
capacity of university soccer players.

Materials Nineteen male university soccer players, randomly selected from a population of 82

and players, participated in this study. The sample characteristics included an average age of

Methods 20.21 + 0.92 years, height of 170.74 + 4.52 cm, weight of 62.37 + 6.65 kg, body mass index of
20.21 £ 0.92 kg/m?, and soccer experience of 6.21 * 0.85 years. This research employed a
pre-experimental design with a one-group pretest-posttest. We used the paired-samples
and Wilcoxon tests to analyze pretest and posttest differences, with normality assessed
using the Shapiro-Wilk test. The study evaluated speed performance, total distance, and
VO2max.

Result Results showed significant differences in pretest and posttest mean values for speed, total
distance, and VO2max (p < 0.05). Speed performance increased by 0.52 + 0.50 km/hr, total
distance by 362.11 + 247.11 meters, and VO2max by 3.06 + 2.07 ml/kg/min.

Conclusion These findings indicate that the combination of SET and technical drills positively impacts
the aerobic performance of male university soccer players.

Keywords Speed endurance training; Technical drills; Aerobic; Soccer.

INTRODUCTION

Soccer is one of the most complex sports in the world, requiring players to possess technical,
tactical, and physical skills to succeed and win matches (Otero-Saborido et al., 2021). Many
consider soccer an intermittent aerobic activity interspersed with high-intensity periods (Yi et al.,
2018). To play soccer effectively, players need endurance, speed, strength, and a high level of
coordination skills (Mendes et al., 2022; Sulistiyono et al., 2024). Therefore, a holistic training
program integrating physical, technical, tactical, and mental aspects is essential to meet the
demands of match play.
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Good aerobic fitness is crucial because soccer players generate most of their energy through
aerobic metabolism. It enables players to sustain high-intensity activities, accelerates recovery, and
sustains physical performance during matches (Garcia-Tabar et al., 2019; Slimani et al., 2019).
Furthermore, coaches often face challenges in training aerobic capacity and strength or power
within a single micro-cycle, on the same day, or even within a single training session (Makhlouf et
al., 2016). Coaches can adopt more varied and structured training approaches to address these
needs. One recommended approach combines physical and technical training, such as passing and
dribbling drills, which aim to enhance players’ physical, technical, tactical, and mental qualities
(Dellal et al., 2011; Suryadi et al., 2023). Drill methods offer significant benefits, especially in sports
that demand high technical proficiency, like soccer. Drills involve repetitive activities to strengthen
players' skills or connections (Ade et al., 2020; Barrett et al., 2020; Kunz et al., 2019). Moreover,
strong passing and dribbling abilities support the game's flow and create goal-scoring
opportunities (Gonzélez-Rodenas et al., 2021; Shan & Zhang, 2022; Wilson et al., 2020).

Although various studies have highlighted the importance of physical and technical
training for improving soccer player performance, few have specifically integrated Speed
Endurance Training (SET) with technical drills such as passing and dribbling into a single training
approach. Previous research combining physical and tactical training has demonstrated its
effectiveness in enhancing soccer players' performance (Bharlaman et al., 2024; Fahrudin et al.,
2024; Kusuma et al., 2024; Nayroglu et al., 2022). However, if players' basic technical skills are not
optimal, such training may yield suboptimal results. Therefore, new training innovations using
technical approaches are necessary to accommodate players with underdeveloped technical skills
while allowing them to train effectively in physical aspects.

Previous studies combining technical and physical aspects have shown promising results
but have been applied only to futsal (Wiranata et al., 2023). Further exploration in the context of
soccer is warranted. Additionally, studies involving university students as subjects are limited,
even though this group has significant potential for development in soccer training contexts. This
study offers novelty by examining the effectiveness of integrating SET and technical drills as a
holistic training method that enhances university soccer players' aerobic capacity and technical
skills.

This study aims to examine the effectiveness of integrating Speed Endurance Training
(SET) with technical drills, such as passing and dribbling, as a holistic training method to enhance
aerobic capacity and technical skills in university soccer players. By addressing the research gap on
technical and physical training in soccer, this study seeks to provide innovative training solutions
that cater to players with varying technical proficiencies while optimizing their physical
performance.

METHODS

Study Participants

This study's population consisted of 82 male university soccer players. It used 19 participants
selected via random sampling. The sample characteristics included an average age of 20.21 + 0.92
years, height of 170.74 + 4.52 cm, weight of 62.37 + 6.65 kg, body mass index of 20.21 + 0.92 kg/m?,
and soccer experience of 6.21 * 0.85 years. This study was conducted in accordance with the ethical
principles of the Declaration of Helsinki. The research protocol, instruments, and informed consent
procedures were reviewed and approved by the Health Research Ethics Committee of Nahdlatul
Ulama University of Surabaya. Ethical clearance was granted under approval number No.
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0449/EC/KEPK/UNUSA /2024, dated November 28, 2024. All participants provided written
informed consent prior to enrollment in the study.

Study Organization

This research employed a pre-experimental design with a one-group pretest-posttest. The study
aimed to determine the effect of combining SET and technical drills on aerobic capacity, including
total distance and VO2 max. The researchers used the Yo-Yo Intermittent Recovery Test Level 1 to
measure the differences between pretest and posttest results after the intervention. The
intervention spanned six weeks, divided into one week for pretesting, four weeks of treatment,
and one week for posttesting.

Training Program

The training program combined Technical Drills for Dribbling and Passing with Speed-Endurance
Training. The session began with players in Area 1 performing paired passing drills for 18 seconds,
focusing on accuracy and passing tempo. Next, players sprinted 20 meters through Area 2 to Area
3, where they conducted dribbling drills through cones or obstacles for 18 seconds. After
completing the drill in Area 3, players sprinted 20 meters back to Area 1 to repeat paired passing
drills for 18 seconds. Players then sprinted another 20 meters to Area 3 to repeat the pattern. At the
end of each repetition, players completed four 20-meter sprints, covering a total sprint distance of
80 meters per repetition, with a total drill time of 72 seconds (18 seconds x 4).
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Figure 1. Training program combining SET and Technical Drills

In one training session, players performed eight repetitions, totaling 640 meters (80 meters
x 8) and 576 seconds (72 seconds x 8). The activity intervals were set at a 1:2 ratio to balance work
intensity and rest (Bharlaman et al., 2024).

Statistical Analysis

The researchers presented the data as means and standard deviations. Statistical analysis was
conducted using a paired sample t-test, with normality assessed using the Shapiro-Wilk test.
Additionally, we used percentages to analyze trends between the pretest and posttest results.
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RESULT
Table 1. Sample characteristics

Age (years) 20.21+0.92
Soccer experience (years) 6.21+0.85
Height (cm) 170.74+4.52
Body mass (kg) 62.3746.65
BMI (kg/m2) 20.21+0.92
Defenders (n) 7
Midfielders (n) 7
Attackers (n) 5
Adherence (%) 93.42

Values are expressed as Mean + SD

Table 1 presents the characteristics of the sample, comprising soccer players with detailed
information on age, playing experience, height, weight, BMI, and player position distribution. The
average age of the players is approximately 20 years, with more than six years of soccer
experience. Their average height and weight are within ranges that support optimal physical
performance. The Body Mass Index (BMI) indicates an ideal body category for soccer players.
Furthermore, the distribution of player positions includes defenders, midfielders, and forwards.
The level of adherence to the training program was exceptionally high, reflecting the players'
commitment to the research.

Table 2. Normality test result

Variable Statistic df Sig.
Pretest Speed 8077 19 .0015
Posttest Speed .7980 19 .0011
Pretest Total Distance .9439 19 .3096*
Posttest Total Distance 9261 19 .1466*
Pretest Vo2max .9429 19 .2976*
Posttest Vo2max 9261 19 .1466*

Table 2 presents the results of the normality test for the variables tested. The results of the
normality test show the statistical values and significance (Sig.) for each pretest and posttest
variable. For the Pretest Speed and Posttest Speed variables, the significance values are less than
0.05, indicating that the data are not normally distributed. In contrast, for Pretest TD, Posttest TD,
Pretest Vo2max, and Posttest Vo2max, the significance values are greater than 0.05, indicating that
the data are normally distributed (*). Subsequently, the pretest and posttest differences were tested
using the Wilcoxon test for the speed variable, while the paired sample test was used to analyze
Total Distance and Vo2max.
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Figure 2. Comparison of Pretest and Posttest Results for Speed, Total Distance, and VO2max Variables

Figure 2 presents the comparison test results using the Wilcoxon and paired-samples tests,
which indicate significant differences between pretest and posttest values for the speed, total
distance, and VO2max variables (p-values < 0.05).

DISCUSSION
The results of this study indicate that combining SET with technical drill training significantly

enhances the aerobic capacity of university-level soccer players. This approach integrates
structured high-intensity interval training with repeated technical exercises, such as passing and
dribbling, offering comprehensive benefits for players' physical and technical development. These
findings align with previous research, which demonstrated that SET improves VO2max, aerobic
metabolism efficiency, and running economy, key indicators of physical performance in soccer
players (laia & Bangsbo, 2010).

Similarly, previous researchers examined the effects of combined training with maximum
aerobic speed and small-sided games on the development of aerobic capacity in soccer players
(Arslanoglu et al., 2024). The study highlighted that combining maximum aerobic speed drills with
small-sided games and high-speed aerobic training effectively improves aerobic capacity during
pre-season preparations. Additionally, findings by Zago et al. (2016) revealed that combined
technical and agility training programs enhance soccer players' performance in direction-change
tasks and control and passing skills. The integration of technical drills and training supports
physical adaptation (Haleva & Meckel, 2020) and enhances technical skills (Baydemir & Alp, 2018).
Aligns with theories asserting that combined training is more effective in fostering holistic player
development (Karahan, 2020; Kinnerk et al., 2018; Sdez De Villarreal et al., 2015).

Physiologically, we attribute the observed improvement in aerobic capacity to
cardiovascular adaptations induced by SET, including increased stroke volume, enhanced muscle
oxidative capacity, and improved capillarization. These adaptations allow the aerobic energy
system to function more efficiently during active recovery and support repeated high-intensity
activities. Furthermore, repeated technical drill training improves motor efficiency, enabling
players to execute movements more effectively (Prasetya et al., 2020). High-intensity interval
training models further enhance these adaptations, as they have been shown to elicit similar or
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even superior adaptations compared to conventional aerobic training, particularly in developing
players (Kusuma et al., 2024; Nyberg et al., 2016).

These findings highlight the importance of integrating physical and technical training.
Traditional training often separates these two elements, leading to a less efficient use of time and
focus. By adopting a more holistic approach, players who are still developing their technical skills
can significantly enhance their physical attributes while simultaneously refining their technical
abilities through structured repetition. This study has significant implications, particularly in time-
constrained training contexts such as universities or amateur clubs. The proposed training
combination is time-efficient and yields substantial improvements in both aerobic and technical
aspects. This method can be easily adapted for coaches to address the challenge of limited training
time while positively impacting player performance. However, further research is needed to
implement this approach at the professional or elite level, including more extended training
periods, a more diverse population, and performance measurements in competitive match
contexts.

CONCLUSION

Combining SET training with technical drill exercises improves the aerobic capacity of university-
level soccer players. This approach, which integrates structured high-intensity interval training
with repeated technical exercises such as passing and dribbling, provides comprehensive benefits
that encompass both the physical and technical aspects of the players.
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