
 
4 (1), 2024, 10-19 

Available Online: https://ejournal.ressi.id/index.php/sepakbola  

 

 

This is an open access article under the CC–BY-SA license. 

10.33292/sepakbola.v4i1.336 

Analysis of anaerobic and aerobic capacity of Safin Pati Sport 
School Football Academy students 

 

Khoiril Anam 1 *, Nanang Indardi 1, Dina Aprilia Nur Azmi 1, Francesca Latino 2, Francesco 
Tafuri 3 

1 Universitas Negeri Semarang. Sekaran, Gunung Pati, Semarang, 50299, Indonesia  
2 Pegaso University. Naples, 80132, Italy. 

3 Niccolò Cusano University. Rome, 00166, Italy. 
* Coressponding Author. E-mail: khoiril.ikor@mail.unnes.ac.id 

 

Received: 22 July 2024; Revised: 16 July 2024; Accepted: 4 August 2024 

 
Abstract: An early approach can be taken to develop youth soccer through the Soccer Academy. The 
purpose of this study was to analyze the chronic response of the training program to the anaerobic and 
aerobic capacity of SPSS football academy students. The population in this study was all SPSS soccer 
academy students, while the sample was 28 students. The sampling technique used in this study was 
purposive, using inclusion and exclusion criteria. The instruments used in this study were (1) a Running-
based Anaerobic Sprint Test (RAST) to measure the level of anaerobic capacity; and (2) a Multistage Fitness 
Test (MFT) to measure the level of aerobic capacity. The results of the RAST said that the anaerobic 
endurance of 15-year-old SPSS soccer students was “Good,” with an average value of 3.78. Then, the results 
of the MFT on 15-year-old SPSS soccer students were categorized as “Fair” with an average value of 41.3. 
The conclusion of this study shows that anaerobic ability in 15-year-old SPSS students is categorized as 
good, while aerobic ability in 15-year-old SPSS students is categorized as sufficient. This study was limited 
to 15-year-old students only with a small sample size. Recommendations for future research are to take a 
more diverse age group of students and increase the research sample. 
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INTRODUCTION 

Soccer is a game sport played by 2 teams, where one team consists of 11 players (Bergkamp et 
al., 2022; Lago-Peñas et al., 2022). Each team is required to score or put the ball into the 
opponent's goal as much as possible (Chandra et al., 2022; Collet, 2013; Lago-Peñas & Dellal, 
2010), and prevent the opponent from scoring or putting the ball into their own goal (De Baranda 
et al., 2008; Otte et al., 2020). Each team is declared victorious if the team can put the ball into the 
opponent's goal more than the opponent puts the ball into our goal (Anam et al., 2018; Hughes & 
Franks, 2007; Jones et al., 2017; Lago & Martín, 2007).  

Basic football techniques are one of the foundations for being able to play football well (Anam, 
2015; Barnes et al., 2014; Syachputera et al., 2022). Basic soccer techniques can be divided into 
basic techniques with the ball and basic techniques without the ball (Palucci Vieira et al., 2020; 
Rostgaard et al., 2008). Basic techniques with the ball include: (1) kicking techniques; (2) ball 
heading techniques; (3) ball holding and control techniques; (4) dribbling techniques; (5) 
deceptive movement techniques with the ball; (6) goalkeeper special techniques (Anam, Setiowati, 
Indardi, et al., 2024; Rösch et al., 2000). Meanwhile, basic techniques without the ball include 
running, jumping, tackling (grabbing the ball), body cart (body clash), trickery without the ball, 
and goalkeeping techniques without the ball, namely placement under the crossbar (Ali, 2011; 
Anam et al., 2019; Pratama & Anam, 2023)The highest achievement of the Indonesian national 
team was recorded as the SEA Games football champion in 1987 and 1991 (Widijatmiko, 2020). 
The Indonesian national team has never qualified for the World Cup. Even in the Asian Zone, 
Indonesia still has difficulty competing with teams from other countries, such as Japan and Korea, 

http://creativecommons.org/licenses/by-sa/4.0/
http://dx.doi.org/10.33292/sepakbola.v4i1.336
mailto:khoiril.ikor@mail.unnes.ac.id
http://dx.doi.org/10.33292/sepakbola.v4i1.336


Sepakbola, 4 (1), 2024, - 12 
Khoiril Anam, Nanang Indardi, Dina Aprilia Nur Azmi, Francesca Latino, Francesco Tafuri 

Copyright © 2024, Sepakbola, ISSN 2775-4863 

which are subscribed to Asian zone representatives in the World Cup. The championship at the 
Southeast Asian level, namely the AFF Cup, Indonesia is only satisfied as a runner-up without even 
tasting the first podium (Tampubolon, 2021). 

Seeing this alarming state of achievement, the President of the Republic of Indonesia issued 
Presidential Instruction No. 3 of 2019 concerning the Acceleration of National Football. In 
particular, the president instructed the Ministry of Research, Technology and Higher Education to 
develop sports science in the field of soccer and make guidelines for the application of soccer 
sports science (Percepatan Pembangunan Persepakbolaan Nasional Presiden Republik Indonesia, 
2019). 

The creation of competent young athletes comes from a structured and directed coaching 
(Towlson et al., 2022).  The place for coaching prospective soccer athletes in Indonesia is often 
called a soccer academy. Through the Football Academy, an initial approach can be taken in the 
development of youth football (Abbott et al., 2018; Emmonds et al., 2020; Stables et al., 2022). 
Academic footballers will get closer supervision of the ability to execute skills such as physical, 
technical and tactical skills (Anam, Setiowati, Nurrachmad, et al., 2024; Hall et al., 2022; Thomas 
et al., 2019). One of the football academies is Safin Pati Sport School (SPSS) Football Academy. 
This academy uses a boarding school system, where students carry out activities ranging from 
activities in the dormitory, learning in class, to routine training. 

Based on the observations made at the SPSS Football Academy during the IKOR Prigel intern-
ship, it is still seen that many students easily experience fatigue when given a routine training 
program. This can be seen when academy students are ordered to do sprint training, but many of 
them only do a little jogging. Then when technical training in the form of rondos on the second 
rep, many of the academy students began to experience a decrease in speed and agility in running 
after the ball. In addition, the fatigue factor was complained by many students due to the tight 
schedule of activities that they still have to do such as learning activities in class. The imbalance 
of physical activities will lead to problems with student fitness in carrying out learning activities 
(Yono et al., 2017). 

Supposedly the process of soccer training results in adaptation (chronic response) of systems 
in the body for the better (Ansdell et al., 2020; Li et al., 2020), including a better cardiovascular 
system and muscular system (Al-Mallah et al., 2018; Makar & Siabrenko, 2018). This is character-
ized by improved aerobic endurance and muscular fitness compared to non-sportsperson 
individuals (Prestes et al., 2019; Schoenfeld et al., 2019). Unfortunately, the SPSS Football 
Academy students were the opposite. Students seem to experience fatigue when given a routine 
training program. In addition, several times it was found that SPSS academy students experienced 
a decrease in physical condition, such as speed and agility in training. This shows that there is a 
gap between expectations and facts that occur in the field. Therefore, the researcher was 
interested in knowing about the chronic response of the training program to anaerobic capacity 
and aerobic capacity. The formulation of the problem in this study is how to analyze the chronic 
response of exercise programs to anaerobic capacity and aerobic capacity of SPSS Academy 
students in order to support the brilliance of sports school education. 

Based on the background of the problems described above, the problem-solving approach that 
the researcher will take is to conduct basic research on the analysis of chronic response to exercise 
programs on anaerobic capacity and aerobic capacity of SPSS Academy students. This research 
uses a survey method using tests and measurements. So that the results of this study are expected 
to solve the problems that are happening at the SPSS Football Academy. 

The purpose of this study was to analyze the chronic response of the training program to the 
anaerobic capacity and aerobic capacity of SPSS Academy students. Similar studies on the subject 
of soccer academy students have been studied by several researchers. Some of these studies are 
still focused on the physical condition component of aerobic endurance only and there are still 
few that focus on anaerobic capacity, especially for soccer academy students. Research on 
anaerobic capacity is still focused on research samples of elite players or athletes in certain sports 
and has not focused on soccer academy students. Therefore, researchers plan to conduct research 
on the chronic response of exercise programs to aerobic capacity and anaerobic capacity,in the 
research sample of football academy students. This study used instruments 1) Running-based 
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Anaerobic Sprint Test to measure the level of anaerobic capacity and 2) Multistage Fitness Test to 
measure the level of anaerobic capacity.  

The novelty in this study lies in the research sample studied and the field test instrument, 
namely the Running-based Anaerobic Sprint Test (RAST) to measure the level of anaerobic capa-
city which is still rarely used in some previous studies. This research needs to be done because it 
will be able to provide information about the body's chronic response to the training given. So 
that the results of this study can be used as a reference for football academies in developing 
training programs to be effective. In the end, it can create outstanding soccer academy students 
and can increase the educational brilliance of the sports school concerned. The purpose of this 
study was to analyze the chronic response of the training program to the anaerobic capacity and 
aerobic capacity of SPSS Academy students.   

METHODS 

This research is a type of quantitative descriptive research with data collection using tests and 
measurements. The method used in this study can be said to be a quantitative method because 
the results of the research data are in the form of numbers and analysis using statistics (Sugiyono, 
2011). The variables in this study are the chronic response to the exercise program consisting of 
anaerobic capacity, aerobic capacity, and muscle fatigue index. 

The population in this study were all students of the Safin Pati Sport School soccer academy, 
while the sample in this study were students of the Safin Pati Sport School soccer academy who 
met the criteria of the sampling technique, totaling 28 students. The sampling technique used in 
this study was purposive sampling technique, using inclusion criteria and exclusion criteria. The 
inclusion criteria used are (1) Safin Pati Sport School soccer academy students; (2) willing to be a 
research sample; (3) not injured; (4) aged between 15 years. While the exclusion criteria include 
(1) having an injury; (2) not willing to be a research sample; and (3) aged less or more than 15 
years. 

The instruments used in this study are (1) Running-based Anaerobic Sprint Test (RAST) to 
measure the level of anaerobic capacity; (2) Multistage Fitness Test (MFT) to measure the level of 
anaerobic capacity. Both instruments have been tested for reliability and validity. The data 
analysis technique used in this study is a descriptive percentage statistical data analysis technique 
with the help of the SPSS version 25 and Ms. Excel 2010 applications. Calculation of the percentage 
of test results using the Formula 1. 

P = (F/N) x 100% ................................................................................................................................................. 1] 

Description : 
P = Precentage 
F = Frequency 
N = Number of samples 

RESULTS AND DISCUSSION 

Anaerobic Endurance Ability 

The results of research on anaerobic endurance of Safin Pati Sports School soccer students in 
15 year age group can be known based on research data taken at the Safin Pati Sports School field. 
Research on anaerobic endurance ability was measured using the Running-based Anaerobic 
Sprint Test (RAST) instrument. From the research that has been carried out, 28 respondents were 
obtained with male gender characteristics, and different characteristics of the city of origin.  

The Table 1 presented in statistical form on research conducted on 28 students in 15 year age 
group above shows an average of 3,78, a median value of 3,83, a value that often appears is 4,38, 
a standard deviation value of 1,12, the minimum value obtained is 1,85, the maximum value 
obtained is 6,31, so the resulting distance is 4,46 between the maximum and minimum values, and 
the total obtained is 105,93. 
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Table 1. Descriptive statistics of 15 year age group anaerobic endurance 

Statistic 
Mean 3,78 
Median 3,83 
Mode 4,38 
Standard Deviation 1,12 
Range 4,46 
Minimum 1,85 
Maximum 6,31 
Sum 105,93 
Count 28 

Table 2. Distribution of anaerobic measurement results (Satwiko & Kumaat, 2020) 

Norm Category 
X < 10 Good 
X > 10 Less 

The Table 2 is the category norm in the RAST (Running-based Anaerobic Sprint Test) test. 
Students are categorized as “Good” if the fatigue index obtained by the student is less than 10, 
while students are categorized as “Less” if the fatigue index obtained by the student is more than 
10. Based on the results of the RAST (Running-based Anaerobic Sprint Test) test on 28 Safin Pati 
Sports School 15 year age group students, the results of the anaerobic endurance level distribution 
data show that 28 students with a percentage of 100% are in the “Good” category and 0 students 
with a percentage of 0% are in the “Less” category. The data can also be seen in the Table 3. 

Table 3. Distribution data of 15 year age group anaerobic endurance level 

Category Amount Precentage (%) 
Good (<10) 28 100% 
Less (>10) 0 0% 

Total 28 100% 

The Figure in the distribution data table of anaerobic endurance levels in 15 year age group for 
28 students can also be seen in the Figure 1.  
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Figure 1. Anaerobic endurance of 15 year age group diagram 

Aerobic Endurance Ability 

The results of research on aerobic endurance of Safin Pati Sports School soccer students 15 
year age group can be known based on research data conducted at the Safin Pati Sports School 
field. Research on aerobic endurance ability is measured using the Multistage Fitness Test (MFT) 
instrument. From the research that has been carried out, 28 respondents were obtained with male 
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gender characteristics, and different characteristics of the city of origin. From the research results 
obtained, it will be described in Table 4. 

Table 4. Descriptive statistics of 15 year age group aerobic endurance 

Statistic 
Mean 41,3 
Median 44,1 
Mode 44,2 
Standard Deviation 6,5 
Range 24,9 
Minimum 24,4 
Maximum 49,3 
Sum 1156,9 
Count 28 

The Table 4 presented in statistical form on research conducted on 28 students in 15 year age 
group above shows an average of 41,3, a median value of 44,1, a value that often appears is 44,2, 
a standard deviation value of 6,5, the minimum value obtained is 24,4, the maximum value 
obtained is 49,3, so the resulting distance is 24,9 between the maximum and minimum values, and 
the total obtained is 1156,9. 

Table 5. Distribution of anaerobic measurements of 13 – 19 years old (Pasaribu, 2020) 

Category Male 
Very Less <35,0 

Less 35,0 – 38,3 
Fair 38,4 – 45,1 

Good 45,2 – 50,9 
Excellent 51,0 – 55,9 
Superior >55,9 

The Table 5 is the category norm in the MFT (Multistage Fitness Test) test. Students are 
categorized as “Very Poor” if the value or prediction of the aerobic endurance test obtained by the 
student is less than 35,0, while students are categorized as “Poor” if the prediction of the aerobic 
endurance test obtained by students is in the interval 35,0 to 38,3. Students are said to be “Fair” 
if the prediction of the aerobic endurance test obtained by students is in the interval 38,4 to 45,1. 
Students are said to be “Good” if the prediction of the aerobic endurance test obtained by students 
is in the interval 45,2 to 50,9. Students are said to be “Excellent” if the prediction of the aerobic 
endurance test obtained by students is in the interval 51,0 to 55,9. Then, students are said to be 
“Superior” if the prediction of the aerobic endurance test obtained by students is more than 55,9. 
Based on the table of results from the MFT test on 28 Safin Pati Sports School 15 year age group 
students, the results of the aerobic endurance level distribution data show that 5 students with a 
percentage of 18% are in the “Very Poor” category, 1 student with a percentage of 4% is in the 
“Poor” category, 12 students with a percentage of 55% are in the “Fair” category, 10 students with 
a percentage of 45% are in the “Good” category, 0 students with a percentage of 0% are in the 
“Excellent” category, and 0 students with a percentage of 0% are in the “Superior” category. The 
data can also be seen in the Table 6. 

Table 6. Distribution data of 15 year age group aerobic endurance level 

Category Amount Precentage (%) 
Very Less 5 18% 

Less 1 4% 
Fair 12 55% 

Good 10 45% 
Excellent 0 0% 
Superior 0 0% 

Total 28 100% 
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The diagram in the distribution data table of aerobic endurance levels in 15 year age group for 
28 students can also be seen in the Figure 2. 
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Figure 2. Aerobic endurance of 15 year age group diagram 

The results of the RAST (Running-based Anaerobic Sprint Test) test on Safin Pati Sports School 
soccer students at 15 year age group as many as 28 research samples, it is said that the anaerobic 
endurance of Safin Pati Sports School soccer students 15 year age group is “Good” with the average 
value produced is 3.78. Students in the good category are caused by the consistency of the running 
speed they maintain in 6 repetitions of running, where it can be seen from the difference in 
maximum power and minimum power that is not too far away. In addition, it can be caused by 
their ability to maximize rest time for 10 seconds in each repetition to catch their breath. In 
contrast to students in the “Less” category who have a high fatigue index, where they cannot 
maintain the consistency of their running speed and do not maximize the 10-second rest time 
between reps to catch their breath. This study's results indicate the anaerobic endurance ability 
level of Safin Pati Sports School students, which, on average, falls into the "Good" category. This is 
obtained because of the results of the training given by the coach in his training session. 
Measurement using RAST needs to be done by football academies to determine the condition of 
anaerobic ability, which is still ruled out to be measured because often coaches only focus on 
aerobic endurance. 

The results of the MFT (Multistage Fitness Test) test on Safin Pati Sports School football 
students at 15 year age group, based on the averages produced on 28 research samples, it is said 
that the aerobic endurance of Safin Pati Sports School football students at 15 year age group is 
categorized in the “Fair” category with an average value of 41.3. This certainly still needs to be a 
concern for the coaches and coaches of Safin Pati Sports School 15 year age group soccer students 
to further improve aerobic endurance in students. High aerobic endurance or VO2max in the 
aspect of football achievement is one of the important elements for football players (Anggara & 
Subagio, 2021). Therefore, soccer players need to have a good level of aerobic endurance in order 
to improve soccer performance both in the academy and club. 

CONCLUSION 

Based on the average generated against 28 research samples, it is said that the anaerobic 
endurance of Safin Pati Sports School soccer students at 15 year age group is in the "Good" 
category with an average value of 3.78. While based on the results of the aerobic test analysis of 
Safin Pati Sports School students at 15 year age group, students are in the "Fair" category with an 
average value of 41.3. This study was limited to 15-year-old students only with a small sample 
size. Recommendations for future research are to take a more diverse age group of students and 
increase the research sample. 
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