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ABSTRACT 
Futsal is a high-intensity sport that requires optimal physical condition 
to support technical and tactical performance during matches. 
However, many school-based extracurricular programs still lack 
structured physical assessments, resulting in training programs that 
are not fully tailored to athletes’ needs. This study aimed to analyze the 
Body Mass Index (BMI) and physical condition profiles of U-14 and U-15 
futsal athletes participating in the extracurricular program at SMP 
Negeri 50 Surabaya. The study employed a descriptive quantitative 
method using tests and measurements involving 15 athletes aged 14–15 
years. The research instruments included BMI measurement, the 
Multistage Fitness Test (MFT) to assess aerobic endurance, the 20-
meter sprint test to measure speed, the Illinois Agility Test to evaluate 
agility, and the Sit and Reach Test to assess flexibility. The findings 
revealed that the athletes had an average BMI score of 20.51, which was 
categorized as normal. Aerobic endurance assessment showed an 
average VO₂Max value of 34.85 ± 4.52 ml/kg/min, categorized as 
deficient. The 20-meter sprint test produced an average score of 3.97 
± 1.1 seconds, also classified as deficient. In contrast, agility 
assessment using the Illinois Agility Test demonstrated an average 
score of 14.32 ± 1.0 seconds, categorized as very good. Flexibility 
assessment through the Sit and Reach Test resulted in an average 
score of 42.06 ± 6.81 cm, which fell into the good category. In 
conclusion, the athletes demonstrated relatively better agility and 
flexibility compared to aerobic endurance and speed. Therefore, more 
structured and sport-specific conditioning programs are required to 
improve endurance and speed performance among adolescent futsal 
athletes. 
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INTRODUCTION  

Sport has become an inseparable component of human life because it contributes 
significantly to physical fitness, health maintenance, psychological well-being, and social 
development. Participation in sports activities also supports the formation of discipline, 
responsibility, teamwork, and achievement-oriented behavior among adolescents. In the 
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educational context, extracurricular sports programs provide students with opportunities 
to develop athletic potential through systematic coaching and competitive experiences. 
One of the sports that has experienced rapid growth among junior high school students is 
futsal, which is widely recognized as a high-intensity intermittent sport requiring technical 
mastery, tactical understanding, and optimal physical condition. Futsal has become 
increasingly popular because the game is dynamic, fast-paced, and suitable for school 
environments with limited playing areas. Previous studies have emphasized that futsal 
participation contributes positively to students’ physical development and social character 
formation (Santoso, 2023; Pitaloka, 2024). 

The achievement of optimal performance in futsal cannot be separated from the 
quality of athletes’ physical conditions. Futsal players are required to perform repeated 
sprinting, rapid acceleration and deceleration, quick directional changes, and 
continuous movement throughout the game. Consequently, physical components such 
as aerobic endurance, speed, agility, and flexibility are considered fundamental 
determinants of performance (Harsono, 2018). Athletes who possess adequate physical 
fitness are generally more capable of maintaining game intensity, executing tactical 
instructions effectively, and minimizing fatigue-related performance decline during 
matches. Conversely, inadequate physical condition may negatively affect technical 
execution, decision-making, and overall competitive performance. 

One important factor associated with physical performance is anthropometric 
condition, particularly Body Mass Index (BMI). BMI represents the proportion between 
body weight and height and is commonly used as an indicator of nutritional and body 
composition status in athletes. Although BMI does not directly measure body fat 
percentage, it remains a practical and widely applied anthropometric parameter for 
evaluating athletes’ physical profiles (Norton & Olds, 2018). Appropriate body 
composition is associated with movement efficiency, balance, and physiological 
effectiveness during exercise. Athletes with excessive body weight may experience 
decreased agility and endurance, whereas underweight athletes may demonstrate 
insufficient muscle strength and power (Ismaryati, 2020). Therefore, maintaining 
proportional BMI is essential for supporting optimal athletic performance in futsal. 

Adolescent athletes aged 14–15 years experience significant physical growth and 
developmental changes that may influence sports performance. During this stage, 
variations in height, body weight, muscle development, and motor coordination become 
increasingly evident. These physiological transitions may affect athletes differently 
depending on training exposure, nutritional status, and biological maturation. 
Consequently, evaluating BMI and physical performance among adolescent futsal players 
is necessary to identify physical readiness and to provide evidence-based 
recommendations for training programs. Several studies have shown that physical 
fitness characteristics among youth athletes vary according to age category, training 
intensity, and environmental factors (Malina et al., 2015; Lloyd & Oliver, 2019). 

Preliminary observations conducted during futsal extracurricular activities at SMP 
Negeri 50 Surabaya indicated that approximately 60–70% of players experienced decreased 
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movement intensity after 10–15 minutes of play. The indicators observed included reduced 
sprint frequency, slower transition speed, delayed recovery between movements, and 
slower responses during one-on-one situations. These findings suggest limitations in 
aerobic endurance and speed capacity. Furthermore, the absence of structured physical 
assessments has caused training programs to rely primarily on subjective observations 
rather than objective performance data. According to Bompa and Buzzichelli (2019), 
systematic physical testing is essential for designing training programs that correspond to 
athletes’ physiological needs and developmental stages. Therefore, scientific evaluation 
through standardized testing instruments is urgently required to provide accurate 
information regarding the physical profiles of adolescent futsal athletes. 

Recent studies in sports science have increasingly focused on the relationship 
between anthropometric characteristics and athletic performance among youth 
athletes. BMI has frequently been used as an accessible anthropometric indicator to 
evaluate nutritional status and body proportionality in adolescent sports participants. 
Research conducted by Nikolaidis et al. (2019) demonstrated that athletes with normal 
BMI categories generally exhibit better aerobic endurance and movement efficiency 
compared to overweight athletes. Similar findings were reported by Silva et al. (2020), 
who found that excessive body mass negatively affected agility and sprint performance 
among adolescent futsal players. 

In futsal, physical demands are characterized by repeated high-intensity actions 
involving sprinting, acceleration, rapid directional changes, and recovery periods 
performed within limited spaces (Reilly et al., 2020). Consequently, aerobic endurance is 
considered essential for maintaining game intensity throughout matches. The 
Multistage Fitness Test (MFT) has been widely utilized to estimate aerobic capacity 
because it provides practical and reliable measurements of VO₂max among team sport 
athletes (Thomas Reilly, 2005). Studies conducted by Castagna et al. (2018) revealed that 
futsal athletes with higher aerobic capacity were capable of sustaining high-intensity 
activity for longer durations. 

Speed is another critical component in futsal performance because players frequently 
perform explosive movements over short distances. Haugen et al. (2019) explained that 
sprint performance is closely associated with neuromuscular coordination and lower-body 
power. The 20-meter sprint test has therefore become a common instrument for assessing 
speed performance in futsal athletes (Thomas et al., 2019). Additionally, agility is 
indispensable in futsal because players continuously change direction during attacking and 
defensive situations. Turner et al. (2022) reported that agility contributes significantly to 
successful dribbling, defensive coverage, and tactical transitions. The Illinois Agility Test 
has been widely recognized as a valid measurement for evaluating rapid directional change 
ability in limited-space sports activities (N. et al., 2022). 

Flexibility also plays a crucial role in movement efficiency and injury prevention. 
According to ACSM (2022), flexibility contributes to optimal joint mobility and reduces 
musculoskeletal injury risks among adolescent athletes. The Sit and Reach Test is 
commonly used to measure lower back and hamstring flexibility because of its 
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practicality and reliability. Sukadiyanto (2019) emphasized that adequate flexibility 
supports biomechanical efficiency during sports performance. 

Several studies in Indonesia have investigated physical condition profiles among 
student athletes; however, most have focused only on isolated physical components 
rather than integrating anthropometric and performance variables simultaneously. 
Research on futsal extracurricular athletes remains relatively limited, especially within 
junior high school settings. Existing studies have generally emphasized training 
interventions rather than descriptive analyses of BMI and physical performance 
characteristics. Therefore, comprehensive evaluations combining anthropometric 
measurements and multiple physical fitness components are still needed to provide 
broader insights into adolescent futsal athlete development. 

Despite the increasing number of studies related to futsal performance and youth 
athlete development, several important gaps remain evident in the literature. First, 
previous research has predominantly concentrated on professional or elite athletes, 
whereas investigations involving junior high school extracurricular athletes remain 
limited. Adolescent athletes participating in school-based extracurricular programs 
possess different developmental characteristics, training intensities, and environmental 
conditions compared to elite players. Consequently, findings from professional athlete 
populations cannot be generalized directly to school-level athletes. 

Second, many previous studies have analyzed physical performance variables 
independently without integrating anthropometric indicators such as BMI. In reality, 
anthropometric condition and physical fitness are closely interconnected because body 
composition influences movement efficiency, endurance capacity, agility, and speed 
performance. Studies examining the combined relationship between BMI and multiple 
physical performance components among adolescent futsal players are still scarce, 
particularly within Indonesian educational contexts. Third, previous research frequently 
focused on single physical components such as endurance or agility alone. 
Comprehensive assessments involving aerobic endurance, speed, agility, and flexibility 
simultaneously remain relatively uncommon. Considering that futsal performance 
depends on the integration of multiple physical abilities, multidimensional evaluations 
are necessary to obtain more accurate descriptions of athletes’ physical readiness. 
Fourth, limited empirical data are available regarding the physical profiles of U-14 and U-
15 futsal athletes participating in extracurricular programs at Indonesian junior high 
schools. Most available studies have been conducted in sports academies or 
professional youth clubs rather than school-based sports programs. Consequently, 
coaches and physical education teachers often lack objective references for designing 
age-appropriate and evidence-based training programs for adolescent futsal athletes. 

Based on the identified problems and research gaps, this study aims to analyze the 
Body Mass Index and physical performance profiles of U-14 and U-15 futsal athletes 
participating in the extracurricular program at SMP Negeri 50 Surabaya. Specifically, this 
research evaluates aerobic endurance using the Multistage Fitness Test (MFT), speed 
using the 20-meter sprint test, agility using the Illinois Agility Test, and flexibility using 
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the Sit and Reach Test. In addition, the study seeks to describe the relationship between 
BMI conditions and athletes’ physical performance characteristics. 

The novelty of this research lies in its comprehensive approach integrating 
anthropometric assessment and multiple physical fitness components simultaneously 
among adolescent school-based futsal athletes. Unlike previous studies that focused 
only on isolated variables or elite athlete populations, this study specifically examines 
extracurricular athletes within the U-14 and U-15 age categories in a junior high school 
context. Furthermore, this research provides empirical evidence that may serve as a 
scientific reference for coaches, teachers, and sports practitioners in developing more 
structured, objective, and data-driven training programs for adolescent futsal athletes. 

In conclusion, the analysis of BMI and physical performance among adolescent 
futsal athletes is essential for understanding athletes’ physical readiness and supporting 
evidence-based training development. Comprehensive physical assessments can help 
coaches identify strengths and weaknesses in athletes’ physical conditions while 
contributing to more effective and systematic coaching strategies. Therefore, this study 
is expected to provide meaningful contributions to sports science literature, particularly 
in the field of youth futsal development within school extracurricular programs. 

 
 

METHODS  
This study employed a descriptive quantitative approach with a survey design to 

analyze the Body Mass Index (BMI) and physical performance profiles of U-14 and U-15 futsal 
athletes participating in the extracurricular program at SMP Negeri 50 Surabaya. A 
descriptive quantitative method is considered appropriate for identifying and describing the 
characteristics of physical condition variables objectively through systematic measurement 
and numerical analysis (Sugiyono, 2019). This approach allows researchers to provide 
empirical descriptions regarding the anthropometric and physical fitness conditions of 
adolescent athletes without manipulating variables or implementing experimental 
treatment. Descriptive survey research has frequently been applied in sports science 
studies to evaluate athletes’ physical readiness and performance characteristics in 
educational and training settings (Thomas et al., 2020). 

The study was conducted at the futsal court of SMP Negeri 50 Surabaya in December 
2025. The participants consisted of all members of the school futsal extracurricular team, 
totaling 15 athletes aged 14–15 years. The selection of adolescent athletes in this age 
category was based on the consideration that the age of 14–15 years represents a critical 
developmental phase characterized by rapid physiological growth, motor development, and 
physical adaptation to exercise (Lloyd & Oliver, 2019). Prior to data collection, approval and 
permission were obtained from the school authorities, coaches, and respondents to ensure 
ethical compliance during the research process. The sampling technique used in this study 
was total sampling, in which all members of the population were selected as research 
participants to ensure that the collected data accurately represented the overall physical 
condition of the athletes (Sugiyono, 2019). Total sampling is widely recommended in small 
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population sports studies because it minimizes sampling bias and increases the 
representativeness of findings (Creswell & Creswell, 2018). 

The research instruments consisted of anthropometric measurements and physical 
condition tests. Anthropometric assessment included measurements of body height and 
body weight to calculate Body Mass Index (BMI). BMI was determined by dividing body weight 
in kilograms by height in meters squared (kg/m²). BMI is recognized as a practical 
anthropometric indicator for evaluating proportional body composition and nutritional 
status in adolescent athletes (Norton & Olds, 2018). Previous studies have shown that BMI is 
associated with movement efficiency, aerobic performance, and agility among youth 
athletes (Nikolaidis et al., 2019). Height was measured using a stadiometer, while body 
weight was measured using a calibrated digital weighing scale to ensure measurement 
accuracy. The physical condition variables measured in this study included aerobic 
endurance, speed, agility, and flexibility. These components were selected because they 
represent the primary physical demands of futsal performance, which requires continuous 
movement, rapid acceleration, directional changes, and dynamic body control during 
matches (Reilly et al., 2020). Aerobic endurance was measured using the Multistage Fitness 
Test (MFT), commonly known as the beep test. The MFT was administered using 
standardized audio signals played through loudspeakers, where athletes were instructed to 
run repeatedly over a 20-meter distance according to progressively increasing beep 
intervals. The final level achieved by each athlete was used to estimate VO₂Max values. The 
MFT is considered a valid and reliable instrument for assessing aerobic endurance in team 
sports athletes because it practically estimates cardiorespiratory fitness under field 
conditions (Mutista, 2022; Tomkinson et al., 2019). 

Speed performance was measured using the 20-meter sprint test with digital 
stopwatch recording. Athletes were instructed to sprint maximally over a 20-meter 
distance, and the fastest recorded time was used as the final result. Sprint performance is 
highly relevant in futsal because players frequently perform explosive movements over short 
distances during offensive and defensive transitions (Haugen et al., 2019). Agility was 
assessed using the Illinois Agility Test, which involved eight cones arranged according to 
standardized testing procedures. Athletes were required to complete directional changes 
as quickly as possible, while completion time was recorded using a stopwatch. The Illinois 
Agility Test has been widely utilized in sports performance research because of its ability to 
evaluate rapid directional change ability effectively (N. et al., 2022; Turner et al., 2022). 

Flexibility was measured using the Sit and Reach Test with a standardized sit-and-
reach box. Participants performed forward-reaching movements while seated with 
extended legs, and the furthest reach distance was recorded in centimeters. This test 
primarily evaluates hamstring and lower back flexibility, which are essential for maintaining 
movement efficiency and reducing injury risk among athletes (ACSM, 2022). Adequate 
flexibility contributes to biomechanical effectiveness and supports optimal movement 
execution during futsal activities (Sukadiyanto, 2019). 

The collected data were analyzed descriptively using percentage distributions, mean 
scores, standard deviations, minimum values, and maximum values. The descriptive 
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analysis was intended to provide comprehensive information regarding the anthropometric 
and physical performance characteristics of the athletes. Data interpretation was 
subsequently categorized according to established physical fitness classification standards 
commonly used in sports science research (Bompa & Buzzichelli, 2019). 

 
 

RESULTS AND DISCUSSION  
Result 

The data obtained from this study were analyzed using descriptive statistical methods, 
including the calculation of mean values, highest and lowest scores, as well as the 
classification of results into specific categories. This analysis was conducted to present the 
data in a simple and comprehensible manner, thereby providing a clear description of the 
physical condition of U-15 extracurricular futsal athletes at SMP Negeri 50 Surabaya for the 
purposes of evaluation and the development of future training programs. 

Table 1.   
Descriptive results IMT 

Old Min Max Mean Standart Deviation 
14 144 165 155,29 7,064 
15 148 162 156,38 5,097 

 

Table 2.  
Presentation Result IMT 

Number Note Total Pecentage 
1. Deficient 0 0% 
2. Normal 12 80% 
3. Excessive 3 20% 
4. Obesity 0 0% 

Total  15 100% 
 

Based on the results of the height and body weight measurements above, the 
anthropometric condition of the U-15 futsal players at SMP Negeri 50 Surabaya showed a 
lowest value of 18.2 and a highest value of 23.8, with a mean score of 20.51. 

Table 3.  
Aerobic Endurance Percentage Results 

No Note Result Percentage 
1. Very Good 0 0% 
2. Good 0 0% 
3. Fair 6 40% 
4. Poor 9 60% 

Total 15 100 
 

The results of the Multistage Fitness Test (MFT) showed that the futsal players 
achieved a highest test score of 43.9 ml/kg/min and a lowest score of 29.1 ml/kg/min, 
with an average endurance value of 34.85 ml/kg/min. 

Table 4.  
Descriptive Result Fast Test 

Old Min Max Mean Standart Deviation 
14 3.28 4.53 4.0871 44105 
15 3.26 4.93 3.8637 60373 
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Table 5.  
Speed test percentage results 

No Note Result Percentage 
1. Very Good 0 0% 
2. Good 6 40% 
3. Enough 2 13% 
4. Deficient 7 47% 
5. Very Deficient 0 0% 

Total 15 100% 
 
Based on the results of the speed test above for the 20 meter running test, the 

futsal player had the fastest time of 3.26 seconds and the slowest was 4.93 seconds, with 
an average (mean) speed value for the futsal player of 3.97. 

Table 6.  
Descriptive Result Test Kelincahan (Illinois Test) 

Old Min Max Mean Standart Deviation 
14 11.39 15.66 13.9800 1.38838 
15 13.21 15.66 14.6300 .72575 

 
Table 7.  

Percentage test agility (Illinois Test) 
No Note Result Percentage 
1. Very Good 15 100% 
2. Good 0 0% 
3. Moderate 0 0% 
4. Deficient 0 0 % 
5. Very Deficient 0 0% 

Total  15 100% 
 
Based on the results of the agility test, the players’ physical condition showed a 

fastest completion time of 11.39 seconds and a slowest time of 15.66 seconds, with a 
mean agility score of 14.32 seconds. 

Table 8.  
Descriptive Result Test Flexibility 

Old Min Max Mean Standart Deviation 

14 35 53 42.71 6.824 
15 34 52 42.75 7.265 

 
Table 9.  

Result Percentage Flexibility Test 
Number Note Total Percentage 

1. Very Good 7 47% 
2. Good 8 53% 
3. Moderate 0 0% 
4. Deficient 0 0% 
5. Very Deficient 0 0% 

Total  15 100% 
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Based on the results of the flexibility assessment using the Sit and Reach Test, the 
U-15 futsal players obtained a lowest score of 34 cm and a highest score of 53 cm, with a 
mean flexibility score of 42.06 cm. 

Validity testing was also conducted in this study, revealing that not all variables 
demonstrated significant relationships. In the U-14 group, a very strong relationship was 
found between height and waist circumference, with a significance value of 0.002, 
indicating that taller athletes tended to have larger waist circumferences. In the U-15 
group, significant relationships were identified between body weight and height, with a 
significance value of 0.021, and between body weight and Body Mass Index (BMI), with a 
significance value of 0.027. In addition, a negative relationship with a significance value 
of 0.002 was found between agility and MFT results, indicating that better athlete agility 
was associated with shorter MFT completion times. The reliability test results showed a 
Cronbach’s Alpha value of 0.704, which was categorized as reliable. 

 
Picture 1.  

Body Mass Indeks (BMI) Percentage Result 
 

Based on the diagram above, the percentage distribution of Body Mass Index (BMI) 
among the U-15 futsal players showed that 12 players (80%) were classified in the 
“Normal” category, while 3 players (20%) were classified in the “Overweight” category. 
Overall, the average Body Mass Index (BMI) of the U-15 extracurricular futsal players at 
SMP Negeri 50 Surabaya was categorized as “Normal.” 

 
Picture 2.  

Result Precentage Test MFT 
 

Based on the diagram above, the percentage distribution of VO₂Max endurance 
among the U-15 futsal players showed that six players (40%) were categorized as 
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“Enough,” while nine players (60%) were categorized as “Deficient.” Overall, the average 
aerobic endurance of the U-15 futsal players was classified in the “Deficient” category. 

 
Picture 2.  

Speed Test Percentage Results 
 

Based on the diagram above, the calculation results of the speed test in the "Good" 
category are 6 players with 40% and the "Enough" category with 2 players at 13%, then 
the players in the "Deficient" category are 7 players with a percentage of 47%. The 
average speed of U15 futsal players falls into the "Deficient" category. 

 
Picture 3.  

Agility Test Percentage Results 
 

Based on the diagram above, the results of the agility test showed that one player 
(6%) was categorized as “Good,” while 11 players (73%) were classified in the “Moderate” 
category. Furthermore, three players (21%) were categorized as “Deficient.” Therefore, 
the agility level of the U-15 extracurricular futsal players at SMP Negeri 50 Surabaya was 
generally classified as “Moderate.” 

 
Picture 4.  

Flexibility Test Percentage Results 
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Based on the diagram above, the results of the calculation in terms of flexibility of 
futsal players at SMP NEGERI 50 Surabaya show that endurance is "Good" in 8 players with 
a percentage of 53% and the category of "Very Good" in 7 players at 47%. The average 
flexibility of U-15 futsal players at SMP NEGERI 50 Surabaya is included in the "Good" 
category. 

 
Discussion 

The findings of this study indicate that the physical condition and anthropometric 
profile of U-14 and U-15 futsal athletes participating in the extracurricular program at 
SMP Negeri 50 Surabaya still require systematic improvement, particularly in aerobic 
endurance and speed components. The absence of structured physical condition 
assessments in previous training programs resulted in non-individualized exercise loads 
and limited monitoring of athletes’ physical development. Consequently, the players’ 
physical improvements were inconsistent, and the team demonstrated suboptimal 
competitive achievement, reaching only the round of 16 in tournaments without securing 
championship titles. These findings emphasize the importance of objective physical 
evaluation in youth sports development programs. According to , the lack of baseline 
anthropometric and physical performance data made it difficult for coaches to design 
evidence-based training programs that corresponded to athletes’ physiological needs. 

From an anthropometric perspective, the average Body Mass Index (BMI) of the 
athletes was categorized as normal, with a mean score of 20.5. This finding suggests 
that, generally, the players possessed proportional body composition relative to their age 
category. However, several athletes were classified as overweight and underweight, 
indicating variability in nutritional and physical conditions among the participants. BMI is 
recognized as an important anthropometric indicator associated with athletic 
performance because body composition influences movement efficiency, energy 
expenditure, and physiological adaptation during exercise (Norton & Olds, 2018). Athletes 
with excessive body weight often experience decreased agility and reduced acceleration 
ability because additional body mass increases biomechanical load during movement 
(Nikolaidis et al., 2019). Conversely, athletes with deficient BMI frequently demonstrate 
lower muscle strength and inadequate balance, which negatively affects movement 
stability and physical resilience (Ismaryati, 2020). These findings support previous 
research by Silva et al. (2020), which reported that adolescent futsal players with non-
ideal BMI profiles generally exhibit lower physical performance capacities compared to 
athletes with proportional body composition. 

The aerobic endurance assessment revealed that the athletes’ average VO₂Max 
value was 34.85 ml/kg/min, categorized as relatively low for active adolescent athletes. 
This finding indicates that the players had limited cardiorespiratory endurance to sustain 
high-intensity activity throughout futsal matches. Aerobic endurance is one of the most 
essential physical components in futsal because the game requires repeated 
intermittent movements, continuous transitions, and rapid recovery between high-
intensity actions (Reilly et al., 2020). Players with inadequate aerobic capacity tend to 
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experience premature fatigue, decreased movement quality, slower reaction times, and 
reduced tactical decision-making ability during the final stages of matches (Castagna et 
al., 2018). Field observations during this study demonstrated that players experienced 
decreased sprint frequency and slower responses after 10–15 minutes of play, which is 
consistent with the physiological effects of insufficient aerobic endurance. 

The results of this study align with the findings of Yudi Nugraha and Sri Hartono 
(2022), who stated that low aerobic capacity significantly reduces gameplay 
effectiveness in futsal athletes. Similar studies by Barbero-Alvarez et al. (2016) and 
Makaje et al. (2018) also reported that VO₂Max is strongly associated with match intensity 
and movement productivity in futsal players. Athletes with higher aerobic endurance are 
generally more capable of maintaining repeated sprint performance and tactical 
consistency during competition. Furthermore, Bompa and Buzzichelli (2019) emphasized 
that endurance training programs should be developed progressively and systematically 
to improve athletes’ physiological adaptation. Therefore, the low VO₂Max values 
identified in this study indicate that the current training program has not yet optimally 
addressed cardiorespiratory conditioning needs. 

The speed assessment showed that approximately 47% of the players were 
categorized as “Deficient” in the 20-meter sprint test. Speed represents a fundamental 
component in futsal because players frequently perform explosive movements, rapid 
transitions, and short-distance accelerations during both offensive and defensive 
situations (Haugen et al., 2019). The inability to achieve optimal sprint performance 
negatively affects players’ responsiveness to opponents’ movements and reduces 
effectiveness during game transitions. According to , several athletes demonstrated 
delayed responses and slower sprint performance during actual match situations, 
indicating limitations in acceleration capacity and neuromuscular readiness. 

These findings are consistent with research conducted by Andi Wicaksana and Budi 
Raharjo (2023), who found that sprint speed contributes significantly to successful 
positional transitions and tactical execution in futsal. Additionally, Jamalul Insan (2022) 
reported that improvements in sprint ability positively influence dribbling speed and 
movement effectiveness among youth futsal athletes. From a physiological perspective, 
sprint performance is influenced by neuromuscular coordination, lower-body explosive 
power, and fast-twitch muscle fiber activation (Cormie et al., 2016). Therefore, 
insufficient sprint ability among the athletes in this study may indicate inadequate 
exposure to structured speed and acceleration training. Previous literature has 
suggested that plyometric exercises, resisted sprinting, and repeated acceleration drills 
can significantly improve sprint performance in adolescent athletes (Ramirez-Campillo 
et al., 2020; Turner et al., 2022). Consequently, speed training should become a priority 
component in future extracurricular conditioning programs. 

In contrast to the endurance and speed results, the agility assessment 
demonstrated relatively positive outcomes. All players were categorized as “Very Good,” 
with an average Illinois Agility Test completion time of 14.32 seconds. Agility is crucial in 
futsal because players continuously perform rapid directional changes, body 
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adjustments, and reactive movements within limited playing spaces (Chaabene et al., 
2020). Good agility enables players to execute dribbling maneuvers, evade opponents, 
and maintain defensive positioning effectively. The results suggest that the athletes 
possessed adequate movement coordination and lower-body control despite limitations 
in endurance and speed. 

However, although categorized as “Very Good,” field observations revealed that 
agility performance declined under fatigue conditions. Several athletes demonstrated 
slower directional changes and delayed movement responses during prolonged 
gameplay. This finding indicates that laboratory or field-test agility scores do not always 
fully represent movement effectiveness during competitive situations. Similar findings 
were reported by Paul et al. (2016), who stated that fatigue significantly affects reactive 
agility and movement precision among team sport athletes. Therefore, agility training 
should not only emphasize directional change speed but also integrate fatigue-
resistance and reactive decision-making components. The flexibility assessment also 
demonstrated favorable results, with most players categorized as “Good” to “Very Good” 
and an average Sit and Reach Test score of 42.06 cm. Flexibility contributes significantly 
to joint mobility, biomechanical efficiency, and injury prevention in adolescent athletes 
(ACSM, 2022). Adequate flexibility supports the execution of kicking techniques, ball 
control, and body balance during dynamic movement. The results indicate that regular 
stretching exercises implemented during extracurricular activities positively 
contributed to muscle elasticity and movement range. 

These findings support the study conducted by Rizky Pratama and Dedi Setiawan 
(2021), which reported that consistent stretching programs significantly improve muscle 
flexibility and reduce musculoskeletal injury risk among adolescent athletes. 
Sukadiyanto (2019) further explained that flexibility contributes to movement efficiency 
and supports the biomechanical effectiveness of sports performance. Moreover, 
flexibility training has been associated with improved recovery and decreased muscle 
stiffness following high-intensity exercise (Behm et al., 2016). Therefore, the relatively 
good flexibility profile identified in this study may reflect the positive adaptation 
resulting from regular warm-up and stretching routines implemented during futsal 
practice sessions. 

Overall, the findings of this study indicate that greater attention should be directed 
toward improving aerobic endurance and speed because these components remain 
below the expected standards for adolescent futsal athletes. Meanwhile, agility and 
flexibility demonstrated relatively better profiles, although both components still 
possess potential for further optimization. According to , these findings provide 
important baseline information for coaches and physical education practitioners in 
developing more structured, evidence-based, and individualized training programs. 
Future conditioning programs should integrate endurance training, sprint acceleration 
exercises, agility drills under fatigue conditions, and continued flexibility maintenance to 
improve the overall physical readiness and competitive performance of adolescent 
futsal athletes. 
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CONCLUSION  
Based on the results of this study, it can be concluded that the physical condition 

of the U-15 extracurricular futsal players at SMP Negeri 50 Surabaya varied across each 
physical component. Anthropometric measurements calculated using Body Mass Index 
(BMI) showed an average value of 20.51, indicating that the majority of athletes were 
within the normal body composition category. The physical condition assessments 
revealed that agility was categorized as “Moderate” and flexibility as “Good,” indicating 
that the players’ coordination and body flexibility were supportive of game performance, 
with an average agility score of 14.32 seconds and an average flexibility score of 42.06 
cm. Meanwhile, aerobic endurance and speed were categorized as “Deficient” and 
therefore require further improvement, with an average aerobic endurance value of 
34.85 ml/kg/min and an average speed score of 3.97 seconds. Therefore, more specific 
training programs are needed to improve endurance and speed performance optimally, 
such as interval training and repeated sprint exercises. 
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