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ABSTRACT 
This study aims to analyze the levels of agility and aerobic endurance 
(VO₂max) of male volleyball athletes at SPV BBC Ungaran as a basis for 
evaluating their physical condition and designing a training program. 
This study employed a quantitative, descriptive approach using a 
survey method. The study subjects consisted of 14 active athletes 
participating in a regular training program. Data collection was 
conducted using the T-test agility test to measure agility and the beep 
test to measure aerobic endurance (VO₂max). Data were analyzed using 
descriptive statistics, including mean, standard deviation, and 
percentage distribution. The results indicated that the athletes’ agility 
levels were predominantly in the moderate category (72%), while their 
aerobic endurance (VO₂max) also fell into the moderate category (79%). 
These findings suggest that the athletes’ biomotor capacity is not yet 
optimal to meet the demands of fast-paced, high-intensity volleyball. 
These findings suggest that improving athletes’ performance requires 
a more structured, sport science-based training program, particularly 
through the application of periodization and specific agility and aerobic 
endurance training. This study has limitations due to the relatively small 
sample size and the use of a descriptive design without intervention, so 
the results cannot yet be widely generalized. Therefore, future research 
is recommended to use an experimental design with a larger sample 
size to obtain more comprehensive and applicable results. Additional 
materials: This study is supported by 30 references, 3 tables (data 
categories and frequency distributions), and 2 figures/diagrams of 
measurement results illustrating the athletes’ agility and endurance 
profiles. 
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INTRODUCTION  

Sports play a very important role in people’s lives. In today’s modern world, people 
cannot be separated from sports activities, whether as a means to improve performance 
or as a necessity for maintaining physical health and fitness (Teguh et al., 2024). Physical 
activity also plays a role in improving physical fitness, maintaining health, and supporting 
individual productivity in daily life. One type of sport that is very popular among the public 
today is volleyball, as it can be enjoyed by people of all backgrounds both men and women 
and contributes to increased physical activity and overall health (Novitasari et al., 2016). 
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Volleyball is also a dynamic and competitive sport that requires strong teamwork, so it 
affects not only the physical aspects but also the psychological and social aspects of the 
athletes. Volleyball is a sport that requires optimal physical conditioning to support the 
successful execution of game techniques and strategies. In volleyball, physical 
attributes such as strength, speed, agility, endurance, flexibility, and explosiveness play 
a crucial role in enhancing athletes’ performance during matches  (Kadafi & Irsyada, 
2021). Good physical condition enables athletes to move quickly, accurately, and 
efficiently, and to respond to dynamic and rapidly changing game situations (Johann & 
Gabbett, 2017). This indicates that an athlete’s performance is not solely determined by 
technical ability but is also significantly influenced by their level of physical readiness. 

Among the various components of physical fitness, agility is one that plays a crucial 
role in supporting volleyball skills. Agility is the ability to change the direction of one’s 
body movement quickly and precisely without losing balance. In volleyball, agility is 
essential for performing various movements such as changing positions, chasing the 
ball, and executing effective defense and offense. Agility training has been proven to 
improve athletes’ movement abilities, particularly in making quick and precise changes 
of direction during a match (Aditia & Wijaya, 2026). In addition, agility also contributes to 
improving fundamental skills such as passing, blocking, and defensive movement in 
volleyball. As such, agility is one of the key indicators in assessing an athlete’s physical 
readiness (Andika et al., 2026). In addition to agility, cardiovascular endurance is also a 
crucial component of physical fitness in volleyball. Cardiovascular endurance refers to 
the body’s ability to sustain physical activity over an extended period without 
experiencing excessive fatigue. Athletes with good endurance levels will be able to 
maintain optimal physical activity even during high-intensity matches. Good aerobic 
endurance is closely related to the body’s ability to utilize oxygen to its fullest potential 
(VO₂Max), which is often used as an indicator of an athlete’s level of physical fitness 
(Andrea Ganjar Firjatulloh et al., 2025). Thus, endurance has a close relationship with the 
stability of an athlete’s physical performance throughout a match. 

Various studies have examined the importance of agility and endurance in 
volleyball; however, most of these studies still focus on the effects of training on 
improving physical abilities or the relationship between physical fitness components and 
specific technical skills. Several studies have shown that physical training methods such 
as plyometric and agility training have been proven to improve agility and physical 
performance in volleyball players (Yoda et al., 2023). In addition, this study also confirms 
that physical fitness components such as strength, speed, agility, and endurance are key 
factors influencing the performance of volleyball players during matches (Jariono et al., 
2024). Research specifically analyzing athletes’ agility and endurance within the context 
of a particular club or team remains relatively limited, particularly at the regional athlete 
development level, especially in Semarang Regency. Therefore, research is needed to 
provide a concrete picture of athletes’ agility and endurance within volleyball clubs as a 
basis for developing more effective and targeted training programs, particularly for the 
SPV BBC Ungaran volleyball club.  

mailto:ameliadelariska@students.unnes.ac.id1*


Profiles of Agility and Endurance SPV BBC Ungaran Volleyball Players 
Amelia Dela Riska Pratiwi1A-E*, Wiga Nurlatifa Romadhoni2B-D 
ameliadelariska@students.unnes.ac.id1* 

 

3460 

Athlete development at SPV BBC Ungaran in Semarang Regency is fundamentally 
carried out through a systematic, structured, and progressive training approach that 
encompasses technical, tactical, mental, and physical conditioning aspects. In practice, 
this development not only focuses on improving playing skills but also emphasizes the 
importance of periodically evaluating athletes’ physical condition as a basis for making 
decisions regarding the training program. Physical condition evaluations, particularly 
regarding agility and endurance, serve as key indicators for measuring an athlete’s 
readiness for competition and for minimizing the risk of fatigue and injury  (Bompa et al., 
2019). However, studies that specifically examine the physical profiles of volleyball 
players at the regional club level remain limited, particularly those focusing on the 
analysis of agility and endurance as key components of performance (Gabbett, 2016). Yet, 
these two components play a crucial role in supporting athletes’ performance during 
matches. The limitations of this study highlight the need for further research capable of 
providing a realistic picture of athletes’ physical condition at the regional development 
level. Therefore, this study aims to analyze the agility and endurance of male volleyball 
athletes at SPV BBC Ungaran in Semarang Regency, identify the athletes’ physical fitness 
levels based on measurement results, and provide an overview of the athletes’ physical 
fitness profiles as a basis for developing more effective, targeted, and data-driven 
training programs. Additionally, this study aims to support the development of sports 
coaching science, particularly in the evaluation of volleyball athletes’ physical condition 
at the regional development level, thereby enhancing athletes’ performance quality in a 
sustainable manner (Sari & Sifaq, 2025). 

 
 

METHODS  
This study employs a quantitative approach using a descriptive research design. This 

approach was chosen because the study aims to describe the agility and endurance of 
volleyball athletes based on results and measurements obtained objectively in the field. The 
method used is a survey with data collection techniques through measurement tests. A 
quantitative descriptive approach is used to present data in numerical form without making 
generalizations, but rather to provide a picture of the actual condition of the objects under 
study (Febriani, 2022). The subjects of this study were 14 male volleyball players from SPV 
BBC Ungaran in Semarang Regency, who also constituted the study population. The 
research subjects were active athletes participating in the club’s regular training program.  

The data collection methods used in this study involved physical fitness tests, 
including the Beep Test to measure endurance and the T-test agility to measure agility. The 
use of tests and measurements in sports research is a common method for objectively 
obtaining quantitative data on athletes’ physical condition (Ridwansyah et al., 2022). The 
research instruments used in this study included a course and beep test equipment to 
measure cardiovascular endurance, as well as a T-shaped course for conducting the T-test 
agility test. The T-test agility test is one of the most widely used instruments for measuring 
athletes’ ability to change direction and their agility (Tirtawirya, 2011).  The data analysis 
technique employs descriptive statistical methods, including the mean, standard deviation, 

mailto:ameliadelariska@students.unnes.ac.id1*


Profiles of Agility and Endurance SPV BBC Ungaran Volleyball Players 
Amelia Dela Riska Pratiwi1A-E*, Wiga Nurlatifa Romadhoni2B-D 

ameliadelariska@students.unnes.ac.id1* 

 

3461 

minimum, and maximum values, to identify the characteristics of the data. The use of 
descriptive statistics such as the mean and standard deviation in sports research aims to 
describe the general distribution and trends of the data (Ivan et al., 2025), Meanwhile, 
percentage analysis is used to determine the distribution of the research results across 
categories  (Maulana et al., 2024). The research classification data is then analyzed using 
percentages based on the following formula: 

P = 𝑓
𝑁

X100% 

The results of this study are presented in the form of a descriptive analysis that 
includes the frequency distribution and percentage of agility and endurance levels 
among SPV BBC Unggaran volleyball athletes based on test results and measurements. 

Table 1.  
Data Categories 

No. Conversion Formula Category 
1. X≥ (M + 1.SD) High 
2. (M-1.SD) < X > (M+1.SD) Medium 
3. X < (M-1.SD) Low 

 
 

RESULTS AND DISCUSSION  
Result 

The results of this study provide an overview of the agility and aerobic endurance 
(VO₂max) levels of male volleyball athletes at SPV BBC Ungaran based on data obtained 
through tests and measurements. The data were then analyzed descriptively and 
classified into several categories to facilitate the interpretation of the research results. 
The measurement results are presented in the form of tables and diagrams as follows: 

Table 2.  
Frequency Distribution Result Of Agility Tests 

No. Category Interval Frequency Percentage 
1. Height X ≥ 12,45  2 14% 
2. Medium 11,47 ≤ X < 12,45 10 72% 
3. Low X < 11,47 2 14% 
 Total  14 100% 

 

 
Figure 1.  

Agility Test Results Diagram 
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Based on the frequency distribution of the agility test result presented in Table 2, it 
can be seen that there are 2 athletes in the high category, accounting for 14%. 
Furthermore, there are 10 athletes in the moderate category, accounting for 72%,making 
it the category with the highest number of athletes. Meanwhile, there are 2 athletes in 
the loe category, accounting for 14%. Overall, these results indicate that the agility level 
of the SPV BBC Ungaran volleyball athletes falls into the moderate categoery,so further 
improvement efforts are still needed throung more targeted training progams to achieve 
a more optimal condition ( see Figure 1 ).  

Table 3 
Frequency  Distribution Result of  the  Endurance Test  

No. Category  Interval Frequency Percentage 
1. Height X ≥ 38,11 2 14% 
2. Medium 26,08 ≤ X < 38,11 11 79% 
3. Low X < 26,08 1 7% 
 Total  14 100% 

 

 
Figure 2.  

Endurance Tes Results Diagram  
 

Based on results of the endurance (V02max) frequency distribution presented in 
Table 3, it can be seen that in the hight category, there were 2 athletes (14%), while in the 
moderate category, there were 11 athletes (79%), making it the category with the largest 
number. Meanwhile, in the low category, there was 1 athlete (7%). These results indicate 
that the majority of athletes have aerobic endurance levels in the moderate category, 
meaning that the athketes (V02max ) capacity is generally still at an intermediate level 
and needs to be improved through a more targeted training progam (see Figure 2 ).   

 
Discussion 

Based on the research findings, it was determined that the levels of agility and 
aerobic endurance (VO₂max) among male volleyball athletes at SPV BBC Ungaran were 
predominantly in the moderate category, with 72% of the 10 athletes falling into the 
agility category and 79% of the 11 athletes falling into the VO₂max category. These 
findings indicate that the athletes’ biomotor capacity is not yet optimal. In the context of 
volleyball, which involves fast and responsive movements, agility is a crucial component 
that determines the effectiveness of an athlete’s performance. According to Harsono 
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(2015), agility is the ability to change the body’s direction and position quickly and 
precisely without losing balance. This is consistent with research indicating that agility 
is the ability to change direction rapidly, a skill that is heavily influenced by an athlete’s 
speed and coordination (Siska Ervi Andini,2023). However, the predominant results in the 
moderate category cannot be explained solely in normative terms; rather, they must be 
analyzed contextually based on the specific conditions of each team. One of the main 
possibilities is that the training program design is not yet optimal. In many cases at the 
regional club level, training remains focused on technique and game-based training, 
while specific physical conditioning exercises—such as agility drills—have not yet been 
systematically incorporated into the program. Several studies indicate that specific 
exercises such as agility ladder drills, pro agility drills, and reactive drills have a 
significant impact on improving the agility of volleyball athletes (Aditia & Wijaya, 2026).  

Furthermore, it is highly likely that the training program implemented was not 
based on the principles of periodization. Training periodization is crucial to ensure that 
improvements in physical ability occur gradually and in a targeted manner, progressing 
from the general preparation phase through the specific preparation phase to the 
competition phase. Without proper periodization, training tends to become stagnant and 
fails to yield significant improvements. This is often the case in non-elite clubs that have 
not yet fully implemented a sports science approach. The results of this study also 
indicate that this situation aligns with the theory of periodization proposed by Tudor O. 
Bompa. Bompa states that “periodization is a structured, long-term planning of training 
to optimize performance.” This statement underscores that training cannot be 
conducted haphazardly but must be systematically designed over the long term to 
achieve peak performance at the right time. (Bompa et al., 2019a). Another factor to 
consider is the athlete’s own characteristics, such as age, training experience, and 
playing position. Athletes with less training experience tend to have agility skills that 
have not yet developed to their full potential. This is supported by research indicating 
that agility is a complex skill influenced by various physical components and developed 
through a continuous training process (Chuang et al., 2022). In addition, in volleyball, each 
position has different physical demands.  

Each position has its own specific characteristics and performance requirements, 
both in terms of technique and physical condition (Aditia & Wijaya, 2026). Liberos and 
setters, for example, require a higher level of agility because they are involved in 
defensive plays, receiving serves, and setting up attacks—all of which demand quick 
reactions and dynamic changes of direction. In contrast, middle blockers rely more 
heavily on height, jumping ability, and blocking skills, although they still require a certain 
degree of agility  (Marpaung et al., 2025). In terms of aerobic endurance (VO₂max), the 
study results show that the majority of athletes fall into the moderate category (79%). 
This indicates that the athletes’ cardiorespiratory capacity is not yet optimal to meet the 
demands of the increasingly dynamic game of volleyball  (Tiurmaida et al., 2024).   

Physiologically, VO₂max is a key indicator of the body’s ability to consume oxygen 
at maximum capacity during high-intensity activities, playing a crucial role in maintaining 
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performance during long rallies and multi-set matches. This is supported by research 
indicating that VO₂max represents the upper limit of the body’s ability to use oxygen to 
produce energy during high-intensity physical activity and serves as a primary indicator 
of cardiorespiratory fitness. (Jalanko et al., 2026). Therefore, in the context of 
volleyball—a sport that demands high-intensity repetitive activity—VO₂max plays a 
crucial role in maintaining performance stability during long rallies and multi-set 
matches. This study indicates that while volleyball is dominated by anaerobic activity, the 
aerobic component remains essential for accelerating recovery between rallies and 
maintaining consistent performance (Helaprahara et al.,2019).   

However, the predominance of the moderate category in VO₂max cannot be 
interpreted merely as a general condition. One of the most likely factors is the low 
proportion of aerobic endurance training in the training program. In many regional-level 
clubs, training tends to focus more on technique, tactics, and strength, so the 
development of aerobic capacity has not yet become a top priority. This aligns with 
research findings showing that training programs for volleyball athletes often emphasize 
strength more, resulting in a less significant increase in VO₂max compared to other 
physical components (Lleshi, 2021). 

In addition, other studies have shown that exercise programs not specifically 
designed to improve aerobic capacity but rather those that emphasize other 
components such as strength or technique result in a relatively limited increase in 
VO₂max due to a lack of appropriate physiological stimulation (Yunus & Raharjo, 2022). 
Compared to previous studies, the findings of this study show a similar trend, particularly 
regarding aerobic endurance (VO₂max) Research (Padmoyo & Astuti, 2024). This 
indicates that the majority of volleyball athletes fall into the moderate category for 
VO₂max (55.5%), suggesting that the aerobic capacity of non-elite volleyball athletes 
generally has not yet reached an optimal level. This finding aligns with the results of this 
study, in which the majority of athletes also fall into the moderate category, thereby 
reinforcing a general pattern in the physical training of volleyball athletes. Thus, there is 
a significant difference when compared to experimental studies. Intervention studies 
show that with the application of appropriate training methods, such as interval training 
and agility-specific exercises, there is a significant increase in both athletes’ VO₂max and 
agility (Taufik, 2025). This indicates that the moderate-level performance observed in 
this study does not represent the athletes’ physiological limits, but is rather due to 
suboptimal training program design and implementation. Crucially, this comparison 
confirms that the findings of this study align with those of previous research, while also 
highlighting significant room for improvement. In other words, the dominance of the 
moderate category in agility and VO₂max reflects the limitations of the training approach 
rather than the athletes’ physical potential itself. Therefore, optimizing training 
programs based on sport science particularly by increasing the proportion of aerobic 
training and agility-specific exercises is a key factor in improving athletes’ overall 
performance.  
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CONCLUSION  
This study indicates that the agility and aerobic endurance (VO₂max) of the male 

volleyball athletes at SPV BBC Ungaran remain at an intermediate level, and thus do not 
yet fully meet the demands of a fast-paced, dynamic, and high-intensity game. These 
findings underscore the importance of optimizing physical conditioning through more 
systematic training planning, particularly by applying the principles of periodization and 
incorporating specific training exercises tailored to the athletes’ biomechanical needs 
and playing positions. Practically, the results of this study imply that improving athletic 
performance depends not only on technical and tactical training but also requires a 
structured, sport science-based approach to maximize physiological adaptation. 
However, this study has several limitations. The relatively small sample size (14 athletes) 
and the study’s scope being limited to a single club mean the results cannot yet be widely 
generalized. Additionally, the use of a descriptive design without intervention means this 
study can only describe the actual conditions without explaining causal relationships in 
depth. Furthermore, limitations in variable measurement and the lack of control over 
external factors such as training frequency, training patterns, nutrition, and athletes’ 
fatigue levels have the potential to influence the study’s results. Therefore, future 
research is recommended to use an experimental design with a larger sample size to 
yield more comprehensive and practical findings. 
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