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Abstract  The problem in this research is that the 

physical condition of soccer players is not yet fully 

understood, such as their endurance, speed, or other 

physical characteristics. Therefore, further research is 

needed to assess and analyze the extent of these soccer 

players' physical condition. This study uses a quantitative 

descriptive method with a survey approach. The sample in 

this research was 30 young soccer players. The instruments 

used were 1) yoyo intermittent recovery test to measure 

endurance, 2) sprint 30 m to measure speed, 3) standing 

broad jump to measure leg muscle explosive power, and 4) 

Illinois agility run test to measure agility. The collected 

data will be analysed using statistical techniques with 

SPSS 26 and Microsoft Excel software. From the data 

analysis that has been carried out, it was obtained that: 1) 

endurance with an average VO2Max of 47.08 is in the poor 

category, 2) speed with an average time of 4.27 seconds is 

in the good category, 3) leg muscles explosive power with 

an average jump of 2.35 m is in the moderate category, and 

4) agility with an average time of 17.31 seconds is in the

moderate category. The results of this study generally 

indicate that the physical condition of the players is still not 

in accordance with the standards of physical condition of 

soccer players required. Coaches must improve the 

physical condition of the players so that they can compete 

at a higher level. This data can be a reference for coaches to 

design and compile more effective training programs. The 

right training program will help improve the physical 

condition of the players. 

Keywords  Endurance, Speed, Leg Muscle Explosive 

Power, Agility, Soccer 

1. Introduction

Soccer has developed very rapidly in terms of the game. 

The game of soccer in the modern era is faster with high 

intensity. Soccer is an intermittent sport characterized by 

short periods of high-intensity activity, long periods of 

running, alternating with low-intensity activities, and 

walking [1]. Soccer is physically demanding with high 

intensity activities performed repeatedly during the match 

[2]. To be able to play optimally, soccer players must have 

good physical, technical, tactical and mental abilities [3]. 

Soccer includes technical, tactical, physiological, 

psychological and mental elements [4][5]. Important 

factors for the success of players in professional soccer are 

high physical, psychological and functional conditions [6]. 

Various factors that influence performance are technique, 

tactics, physical and mental [7]. 
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The factors described are components that will be 

interrelated with each other to achieve maximum 

performance in a match. Of the four components to support 

sports achievements, physical condition has a dominant 

role. Physical condition is a component that must be 

prepared to display maximum performance [8]. A soccer 

match requires good physical condition because the match 

lasts for 90 minutes [9]. Players cover quite a long distance, 

around 9-14 km in one match [10], where from this 

distance running with high intensity is around 10% [11], 

high intensity 3-7% [12]. In addition, there are many 

actions carried out by players, both actions with the ball 

and without the ball. High intensity actions include 

sprinting, changing direction, accelerating/decelerating, 

tackling, and fighting for the ball [13]. Therefore, soccer 

players need high physical condition to be able to play 

optimally in matches and be able to use technical and 

tactical skills well. 

Physical condition consists of several elements such as 

endurance, strength, speed, agility, coordination, power, 

and others. Physical condition consists of body 

composition, cardiovascular endurance, flexibility, 

muscular strength, and endurance [14]. Components such 

as speed, strength, endurance, and flexibility, as well as 

other physical conditions are very important in sports [15]. 

Soccer is a team sport that demands physical fitness of its 

players to have optimal performance, including endurance, 

muscle strength, sprint speed, and speed of changing 

direction (CoD) [16]. Physical aspects such as endurance, 

strength, speed, muscle explosiveness, agility, flexibility, 

balance, reaction time and coordination, make it a complex 

topic [17]. 

Good endurance will allow players to play optimally 

during the match [18]. Endurance is very important for 

soccer players because soccer is played for a long period 

of time [19]. Endurance is very important in soccer 

because it supports player performance [20]. Actions 

related to strength, power, and speed are very important 

for achieving success [21]. Maximum strength is 

correlated with acceleration, sprinting, and jumping 

performance in first-team players and youth players [22]. 

The ability to change speed and sprint is an ability that is 

always associated with scoring goals in soccer [23]. In 

addition, match situations, such as counterattacks, allow 

players to reach maximum speed [24]. Most sprints occur 

at decisive moments, such as tackles, offensive and 

defensive actions, and scoring opportunities [25]. Agility 

greatly helps players to be able to change direction quickly 

[26]. In soccer, players perform a combination of powerful 

movements including sprinting, kicking, jumping and 

changing direction as well as accelerating and decelerating 

[27]. 

Physical condition is also the main foundation in 

supporting all technical and tactical elements in soccer. 

Players need strength to be able to be shooting [28], win 

tackles and headers [29], maintain or regain possession of 

the ball and create scoring opportunities during the match 

[21]. Players need coordination and agility to carry out 

dribbling [30]. Excellent physical quality is needed to 

make positive transitions from defense to attack well, and 

vice versa for negative transitions [31]. And players need 

endurance to be consistent in applying techniques and 

tactics and maintain focus [32]. 

Many studies have been conducted related to the 

physical condition of soccer players. Various topics and 

research results also reveal many things and phenomena in 

soccer. There is research related to physical conditions in 

soccer [33], soccer technique analysis [34]. In addition, 

there are also many studies related to the influence of a 

training model on body capacity performance [35]. In 

various other studies, it is also illustrated that each physical 

condition has an influence on soccer. Endurance can 

improve the performance of soccer players [36]. Strength 

has a significant role in soccer [37], and speed can help 

players to play optimally according to their position [38]. 

In soccer, players' performance is strongly influenced by 

their physical condition. However, there are still many 

cases where player performance declines as the match 

progresses. Often, players can perform well in the first half 

but start to lose energy and sharpness when entering the 

second half. This decline is evident from the reduced 

intensity of movement, lack of accuracy in passing, and 

inaccuracy when dribbling or kicking at the goal. As a 

result, the effectiveness of the team's attack decreases and 

the chances of winning become smaller. This situation 

indicates that the physical aspects of the players are not yet 

fully optimal. Therefore, researchers feel the need to 

conduct an analysis of the physical condition of the players. 

The findings of this study are expected to be the basis for 

designing a more targeted and appropriate training 

program, to improve the endurance and performance of 

players on the field. 

2. Methods

2.1. Study Design 

This study uses a quantitative method with a survey 

approach to measure physical conditions. Surveys are part 

of descriptive studies that aim to determine the status or 

position of a phenomenon and find similarities in status by 

comparing it to established standards. In this study, the 

survey was conducted using a one-shot method, namely 

data collection carried out once directly in the field [39]. 

Through descriptive research, analysis is carried out 

accurately and systematically to describe the physical 

condition of the players factually. Some of the physical 

conditions that are the subject of analysis are endurance, 

leg muscle explosive power, speed, and agility. 

2.2. Participant 

In this study, the sample was 30 male soccer players. 
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The average age of the players was 19.3 years. These 

players have gone through a strict selection from districts 

and cities in West Sumatra. The selection team consists of 

football coaches and academics who have coaching 

certificates. These players are the best players prepared to 

participate in the national sports week (PON). The national 

sports week is the largest sports competition in Indonesia 

which is held every four years. 

2.3. Instruments and Procedure 

In this study, there are several instruments used, namely 

1) Yo-Yo Intermittent Recovery Test (Yoyo IR Test) level

1, 2) 30 m sprint, 3) Standing Broad Jump (SBJ), and 4) 

Illinois agility run test. The test implementation procedure 

follows the rules for each test. The test sequence starts 

with a 30 m sprint, standing broad jump (SBJ), Illinois 

agility run test, and finally the Yo-Yo Intermittent 

Recovery Test (Yoyo IR Test). Before the test is carried 

out, the players warm up maximally so that when the test 

is carried out the players are in a ready condition. 

2.3.1. Endurance Test 

The test instrument used to measure the player's 

endurance ability is the Yo-Yo Intermittent Recovery Test 

(Yoyo IR Test) level 1 [40]. The Yoyo IR test is one of the 

tests used to see the endurance ability or VO2Max capacity. 

The yoyo test track is 25 m long, 20 m as the test track (B - 

C) while 5 m as the rest area (A - B). The player starts with

B and runs to C; after arriving at C a beeping sound is heard 

and immediately runs to B. Then the player recovers in 

areas A and B, after 10 seconds the player starts again for 

the next stage. And so on until it ends at the player's 

maximum ability. The player's test result data was 

analyzed by finding the total distance traveled. Then this 

distance was calculated using a formula to find out the 

player's VO2max. The formula is as follows: VO2 max = 

Distance × 0.0084 + 36.4 

2.3.2. Speed Test 

Speed is the ability of a player to cover a distance as 

quickly as possible. To measure the speed of the player, a 

test is carried out. The test instrument used is a sprint 30 m 

[41]. The test area must be a flat track, and the start and 

finish lines are marked with markers. Before the test, the 

subject stands on the starting line and is said to run fast to 

the finish line as quickly as possible with maximum effort. 

When there is a command "Yes" the player's stopwatch is 

turned on and the player runs as fast as possible to the 

finish line. The time required for the subject to complete 

the test is recorded in seconds. 

2.3.3. Leg Muscle Explosive Power Test 

Leg muscle explosive power is measured using the 

Standing Broad Jump (SBJ) test [42]. Standing broad jump 

is a test that is often used to measure leg muscle explosive 

power. The test is carried out by standing on a line with 

knees bent at an angle of about 45º, both arms straight back, 

then pushing forward with both legs as hard as possible and 

landing with both feet. The distance of the jump from the 

starting line to the landing place is measured and becomes 

the result of the test. The test is carried out twice and the 

furthest distance is taken as the test result. 

2.3.4. Agility Test 

Agility test was measured using Illinois agility run test 

[43]. The length of the IAT track is (length 10 meters, 

width 5 meters). This track is marked with cones (with four 

cones in the middle that are 3.3 m apart and four cones in 

the corners that are 2.5 m apart from the cone in the 

middle). The test is carried out by the player standing on 

the starting line with the body leaning slightly forward. 

When there is a command "Yes", the stopwatch is turned 

on and the player runs as fast as possible to the finish line 

by following the path that has been made. When the 

stopwatch is turned off at the finish line, the time is 

recorded. 

2.4. Statistical Analysis 

The use of descriptive analysis is one way to understand 

and interpret data. This method is generally used to analyze 

findings in various studies. The data that has been collected 

will be analyzed using statistical techniques with the help 

of SPSS 26 software and Microsoft Excel. This analysis 

aims to determine the standard value of the West Sumatra 

PON soccer players by calculating the average (mean), 

standard deviation, minimum value, maximum value, and 

percentage. 

3. Results

The results of statistical tests include the mean, standard 

deviation, minimum, and maximum values of the 30 m 

sprint test, standing broad jump test, Illinois agility run test, 

and yo-yo test. In the 30 m sprint test, the mean value 

obtained was 4.26, with a standard deviation of 0.12, a 

minimum value of 4.05, and a maximum value of 4.59. 

Meanwhile, in the standing broad jump test, the mean value 

was recorded at 2.35, with a standard deviation of 0.13, a 

minimum value of 2.12, and a maximum value of 2.60. For 

the Illinois agility run test, the mean value obtained was 

16.31, with a standard deviation of 0.33, a minimum value 

of 15.60, and a maximum value of 17.28. Then in the 

Yo-Yo test, the mean value obtained was 47.08, with a 

standard deviation of 2.43, a minimum value of 43.12, and 

a maximum value of 51.52. For more clarity, please see the 

following Table 1: 
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Table 1.  Data Description

Category Sprint 30 Meter Standing Broad Jump Illionis Agility Run Yo-Yo Test 

N 30 30 30 30 

Mean 4.2670 2.3523 16.3107 47.0843 

Std. Deviation .12991 .13312 .33925 2.43028 

Minimum 4.05 2.12 15.60 43.12 

Maximum 4.59 2.60 17.28 51.52 

3.1. Endurance 

Player endurance was obtained using the Yo-Yo 

intermittent recovery test level I. Based on the results of 

data processing on 30 samples, the highest value was 51.52, 

the lowest value was 43.12, and the average value was 

47.08. For more details, see Table 2 below. 

Table 2.  Frequency Distribution of Endurance Data 

Classification Interval (VO2Max) FA FR 

Excellent > 61,6 0 0 

Very Good 59,58 - 61,6 0 0 

Good 58,24 - 59,25 0 0 

Moderate 54,88 - 57,90 0 0 

Low 51,52 - 54,54 1 3,33 

Poor < 51,52 29 96,67 

Total 30 100 

Based on the data in Table 2 above, it can be explained 

that the endurance (VO2max) of players in the low category 

is 1 person (3.33%) and the poor category is 29 people 

(96.67%). Of the 30 players, none obtained excellent, very 

good, good, and moderate VO2Max. This can be seen in 

Figure 1. 

Figure 1.  Histogram of Endurance Data 

3.2. Speed 

The speed test was conducted using a 30-meter sprint 

test. Based on the results of data processing on 30 samples, 

the highest value was 4.05 seconds, the lowest value was 

4.59 seconds, and the average player speed was 4.27. For 

more details, see Table 3 below. 

Table 3.  Frequency Distribution of Speed Data 

Category Interval (seconds) FA FR 

Very Good 3,58 – 3,91 0 0 

Good 3,92 – 4,34 21 70 

Moderate 4,35 – 4,72 9 30 

Poor 4,73 – 5,11 0 0 

Very Poor 5,12 – 5,50 0 0 

Total 30 100 

Based on the data in the table above, it can be 

explained that the speed of players in the good category is 

21 people (70%), and the moderate category is 9 people 

(30%). The data can be seen in Figure 2. 

Figure 2.  Histogram of Speed Data 

3.3. Leg Muscle Explosive Power 

Leg muscle explosive power data were obtained by 

conducting a standing broad jump test on 30 samples. 

According to the data analysis, the highest jump was 2.60 

m, and the lowest jump was 2.12 m. While the average 

jump of all players was 2.35 m. The data can be seen in 

Table 4 below. 
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Table 4.  Frequency Distribution of Leg Muscle Explosive Power Data 

Category Interval (meter) FA FR 

Very Good 2,80 – 3,15 0 0 

Good 2,54 – 2,79 3 10 

Moderate 2,20 – 2,53 22 73,33 

Poor 1,90 – 2,19 5 16,67 

Very Poor < 1,89 0 0 

Total 30 100 

The data above illustrates that players who have 

explosive power in the good category are 3 people (10%), 

moderate 22 people (73.33%), and poor 5 people 

(16.67%). None has explosive power in the very good 

category. The data can be seen in Figure 3. 

Figure 3.  Histogram of Leg Muscle Explosive Power Data 

3.4. Agility 

The agility test used in this study was the Illinois agility 

run test. Based on the test conducted on 30 samples, the 

best agility data was 15.60 seconds, the lowest agility was 

17.28 seconds, and the average agility of all players was 

17.31 seconds. The frequency distribution of agility data 

can be seen in Table 5 below. 

Table 5.  Frequency Distribution of Agility Data 

Category Interval (Seconds) FA FR 

Very Good <15.2 0 0 

Good 16.1-15.2 10 33,33 

Moderate 18.1-16.2 20 66,67 

Poor 18.3-18.2 0 0 

Very Poor >18.3 0 0 

Total 30 100 

Based on the data in the table above, it can be explained 

that the agility of players who are in the good category is 10 

people (33.33%), and the moderate category is 20 people 

(66.67%). While the agility in the very good, poor, and 

very poor categories does not exist. The data can be seen in 

Figure 4. 

Figure 4.  Histogram of Agility Data 

4. Discussion

Physical condition is very important in soccer. Therefore, 

this study is very important to analyse the physical 

condition of young soccer players in West Sumatra. These 

players are prepared to face the National Sports Week 

(PON) in 20204 in North Sumatra-Aceh. Through this 

study, the coach will know the extent of the player's 

physical condition so that physical condition training can 

be designed and implemented effectively. The 

effectiveness of training is very important so that team 

preparation can run well towards the real competition. In 

soccer, the elements that support player achievement are 

physical condition, technique, tactics and mentality. 

From several tests that have been conducted on physical 

condition components, each form of test is in accordance 

with existing standards. The results of the endurance test 

using the yoyo test after being converted to VO2Max 

showed that the highest VO2max was 51.52 and the lowest 

was 43.12, while the overall average was 47.08. This value 

is very far from the standard VO2max requirements of 

soccer players. The average VO2Max requirement for 

international soccer players is 55-68 ml/kg/minute [44], 

and the minimum VO2max requirement for soccer players 

aged 22-28 years is for men 54 ml/kg/min – 64 ml/kg/min 

and women 50 ml/kg/min – 60 ml/kg/min [45]. As a sport 

that tends to be more aerobic, the player's VO2max 

capacity needs special attention. 

Coaches need special thought to increase endurance, in 

this case the player's vo2max capacity. Many training 

methods can be used to improve the vo2max of soccer 

players. Some training methods that are commonly used 

include: continuous training, interval training, fartlek 

training, cross country, and others [46]. In addition, there 

are more specific training methods and use of balls such as 

the small side games training method [47] and the drill 

method [9]. The selection of training methods is certainly 

in accordance with the needs and characteristics of the 

players. Good endurance will help players to always fight 

in the match [48]. Endurance level can predict the quality 

of a player's performance, especially at the end of a match 

where players need to put in a lot of effort to win [49]. 
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In the speed aspect, data was obtained by carrying out a 

30 m sprint test. According to the data analysis, the average 

speed of the players is 4.26 seconds and is in the sufficient 

category. The test results obtained by the players are still 

far from the standard, which is 3.58 seconds. This 

condition is certainly not good for players because soccer 

now requires speed. Speed is one of the most important 

physical aspects in modern soccer [50]. During a 

competitive soccer match, players can do > 81 sprints per 

match [51]. Soccer is an intermittent activity, involving 

many changes in direction, acceleration and sprints [52]. 

There are accelerations and decelerations and faster over 

time [53], and specific soccer performance with high speed 

and sprinting [54]. 

Short-distance sprints significantly help the variation of 

changes in direction of young soccer players [55]. 

Therefore, coaches need to improve the speed of players. 

Several training methods can be used to improve the speed 

of soccer players. The combination of strength training, 

power training, and sport-specific training has resulted in 

increased speed of soccer players [56], sprint training 

methods (<30 m with >3 min rest) [57]. In the context of 

soccer, speed does not only refer to a player's ability to run 

fast, but also includes quick reactions, agile changes of 

direction, and the ability to make quick decisions under 

pressure. 

The next physical condition analysed is strength. 

Strength is one of the important elements in the application 

of techniques in football. From the tests that have been 

carried out using the standing broad jump test, an average 

value of 2.35 m was obtained with a moderate category. Of 

the 30 samples, only 3 people were in the good category, 

and none were in the very good category. This result is 

considered less than good for a football team, because 

strength is one of the important physical conditions in 

football. Strength and power are two important physical 

qualities to achieve maximum performance because there 

are many explosive actions that occur during elite football 

matches [58]. The leg muscle explosive power is very 

helpful in carrying out football techniques, such as 

shooting [59]. Greater strength is a requirement for 

sprinting, changing direction, jumping, and specific soccer 

skills [60]. 

Strength training that is done correctly will increase 

maximum running speed, increase acceleration, increase 

endurance, increase jump height, and increase the 

efficiency of changing running direction and kicking 

power [61]. Strength training leads to greater performance 

improvements in jumping movements compared to 

running-based activities, and these gains vary by motor 

task [e.g., greater improvements in acceleration (10 m) 

compared to maximal speed running (40 m) [62]. There are 

several exercises that can increase muscle explosive power, 

such as plyometric training [63], complex training [64], 

and Resistance training [65]. 

From the data analysis that has been done, the average 

level of player agility is 16.31 seconds. This indicates that 

the agility of West Sumatra soccer players is in the 

moderate category. The results of the tests that have been 

done illustrate that player agility needs to be improved 

again so that players can be more optimal in playing. 

Agility is the ability to change direction of movement 

quickly without losing balance [66]. In soccer, agility is 

often done as a reaction to external stimuli such as the 

movement of the ball, opponents or teammates, because 

this is usually preceded by a change in direction of 

movement [26]. Good agility will help players to change 

direction quickly during the match [67]. 

Agility is an important part in soccer, so coaches must 

improve it by using the right methods [68]. Many training 

methods can be used to improve the agility of soccer 

players, such as core stability training which can improve 

the agility of youth soccer players [69], speed agility and 

quickness (SAQ) training [70], or more specific training 

with soccer such as small side game training [71]. All the 

training methods that have been described have been 

proven to be able to improve the agility of soccer players, 

although they have different approaches. Coaches can 

choose and design which method is right to use. 

The results of this study have a very important role for 

coaches. With the data obtained, coaches have a basis for 

compiling training programs to improve or develop the 

physical condition of their players. From the existing data, 

there are still many players who have physical conditions 

below the required standards. Physical condition has a very 

vital role in football. Matches that last for a long duration 

require good endurance so that players can fight until the 

end of the match. Each element of technique requires 

prime physical condition, such as when shooting players 

need power to shoot harder. When dribbling past 

opponents, players need prime speed and agility. 

This study has several limitations that need to be 

considered. One is that the sample was limited to one 

region or a certain age group, so the results of the study 

may not fully describe the condition of the entire 

population of soccer players. In addition, the focus of the 

study was limited to four components of physical condition, 

namely endurance, speed, agility, and leg muscle explosive 

power. In fact, there are many other aspects of physical 

condition that can be analysed further to obtain more 

comprehensive data. The test instruments used in this study, 

although useful, may have limitations related to accuracy 

and reliability, which can affect the results obtained. 

Another limitation is the lack of data on the training 

programs carried out by the players and the recovery 

process they undergo. This reduces the depth of analysis of 

the factors that affect the physical condition of soccer 

players. 

For future research, it is recommended to conduct a 

more comprehensive and in-depth analysis. Further 

research needs to involve a larger and more diverse sample, 

covering different age groups and different levels of 

experience in soccer. The use of instruments that are more 

specific and relevant to the world of soccer is also highly 
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recommended, so that the results obtained are more in line 

with real conditions in the field. In addition, it is important 

to include intervention studies to evaluate the effectiveness 

of more focused training programs, as well as conduct 

analyses involving various factors, including technical, 

tactical, and psychological aspects that affect the physical 

condition of players. The adoption of advanced technology 

and the use of data science in this study will open the 

possibility for a more individualized and precise approach, 

so that it can accelerate the development of players' 

physical condition in a more targeted and accurate way. 

5. Conclusions 

The results of the study explain that the four components 

of physical condition analyzed are endurance, speed, leg 

muscle explosive power, and agility. In the endurance test 

using the yoyo test instrument, the average vo2max of the 

players was 47.08 at a poor level. This result is very far 

from the standard vo2max of soccer players, which is 55 - 

65. So, the coach needs to increase the player's vo2max 

level. In the speed component, the average player speed is 

4.27 seconds which is in the good category. However, this 

result needs to be improved so that it is in a very good 

category. Furthermore, the leg muscle explosive power 

component obtained an average result of 2.35 m and was in 

the moderate category. The results are still far from the 

needs of soccer players, because leg muscle explosive 

power plays a role in jumping, kicking, heading, and others. 

The last component analyzed was agility, using the Illinois 

agility test, and the average player agility was 16.31 

seconds which was in the moderate category. 

The findings of this study indicate that the physical 

condition of soccer players is still below the optimal 

standard required in the match. This emphasizes the 

importance of developing physical aspects from an early 

age. As one of the key elements in game performance, 

physical condition must be a top priority for coaches in 

developing coaching strategies. The data obtained from 

this study can be used as an initial reference in designing a 

more targeted physical training program. The selection of 

training methods also needs to be adjusted, prioritizing a 

holistic approach that is relevant to the demands of the 

soccer game. In addition, coaches are required to conduct 

regular evaluations and monitor the physical condition of 

players consistently, to ensure that the program 

implemented truly answers the individual needs of players 

and has a positive impact on improving overall team 

performance. 
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