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Abstract: 

Volleyball is played between two teams, each consisting of six players on the court. The 

goal of the game is to send the ball over the net and make it land in the opponent’s court. 

The sport requires its players not only teamwork but also strength and reflexes, which 

makes physical fitness vital in the success of modern volleyball athletes. Hence, the study 

aims to select a set of exercises to improve the specialized physical fitness of male 

volleyball athletes at Vinh Long University of Technology Education, Vietnam. To do it, 
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the researchers use methods involving document synthesis, survey, pedagogical testing, 

experimentation, and statistical analysis. The participants include 20 male volleyball 

athletes from the university’s team and 24 experts and lecturers with experience in 

volleyball training. As a result, the study successfully selects 25 exercises to develop the 

specialized physical fitness of the male volleyball athletes at Vinh Long University of 

Technology Education, Vietnam. 

 

Keywords: exercises, specialized physical fitness, male athletes, volleyball, Vinh Long 

University of Technology Education, Vietnam 

 

1. Introduction 

 

Volleyball is a popular team sport enjoyed around the world for its competitiveness, 

agility, and sense of teamwork. It was invented in 1895 by William G. Morgan in the 

United States and was originally called “mintonette.” Over more than a century of 

development, volleyball has become an official Olympic sport and is now widely 

included in physical education programs across schools and universities. 

 Performances of the players are determined by a range of abilities, among which 

physical fitness serves as the foundation. It plays a critical role in supporting and 

enhancing other components of competitive capacity, such as technical and tactical skills. 

A solid foundation in physical fitness is essential not only for developing technique and 

strategy but also for sustaining and improving performance levels [1], [2]. Competitive 

capacity is a comprehensive combination of qualities that every athlete must develop to 

achieve high-level performance. These abilities directly contribute to favorable changes 

in the athlete’s overall skill development. In volleyball, three key elements, namely 

physical fitness, technical skills, and tactical execution. They are considered more 

essential than other factors such as psychological readiness, physiological function, or 

cognitive ability. 

 The increasing standards of high-performance sports today demand that athletes 

in all disciplines possess advanced levels of physical fitness. Achieving top results in any 

sport is now seen as inseparable from a high level of physical preparedness. This reality 

pushes both athletes and coaches, especially in team sports like volleyball, to 

continuously seek the most effective training solutions and find ways to integrate 

physical fitness development with sport-specific training [3], [4]. 

 Modern volleyball competition is becoming more intense and fast-paced, 

requiring athletes to perform at high physical capacity. Key fitness attributes such as 

explosive power, quick reaction time, coordinated movement, flexibility, agility, and 

precision are vital. It is widely admitted that physical fitness is the primary foundation 

for competitive success in volleyball [5]; hence, preparing for performance involves both 

general physical fitness and specialized physical fitness. 
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 Following the regulations set by the World Anti-Doping Agency, the primary 

limiting factor for achieving high-level athletic performance, especially on the 

international stage, lies in the athlete’s level of physical fitness and functional capacity 

[3], [6]. 

 Volleyball is a non-cyclic sport. During a match, players rotate continuously 

through designated positions from the back row to the front row. This constant shift 

between defensive and offensive roles requires each player to be comprehensively 

prepared in both attacking and defending skills. The rule of rotation means that teams 

must prepare six different formations for serve-receive-attack, and defense-

counterattack. For this reason, elite teams tend to specialize their players’ functions 

according to tactical needs. Each tactical position demands a different set of movement 

models, which leads to varying requirements in strength, speed, and agility. 

 The fundamental nature of volleyball competition lies in the direct confrontation 

between attack and defense, primarily through spiking and blocking at the net. Therefore, 

height, vertical power, muscular strength, and speed are essential for players. Ball contact 

in volleyball occurs almost exclusively with the hands, without holding the ball, and is 

limited by a set number of touches before it must be returned over the net. As such, 

advanced technical and tactical skills are crucial for elite players. 

 In modern volleyball, offensive play has significantly outpaced defensive 

capability. The speed and force of spikes and serves are increasingly difficult to react to, 

especially as the ball trajectory often exceeds the visual tracking and reflex capacity of 

both front- and back-row defenders. This results in frequent interruptions in play, with 

ball-in-play time often shorter than the recovery period between rallies. 

 Volleyball is played on a relatively small court with many players, and the ball 

moves extremely fast. At the elite level, the speed of spikes and serves can exceed 130 

km/h for men and 100 km/h for women. Therefore, the ability to anticipate, move quickly, 

and coordinate effectively with teammates becomes vital. Furthermore, matches are not 

time-limited, and point margins between winning and losing teams are often narrow. To 

meet these demands, athletes must also possess strong psychological resilience, cognitive 

ability, and tactical thinking [7], [8], [9], [10]. 

 Physical fitness is the foundation for performing technical and tactical skills in 

volleyball. Enhancing fitness levels to meet the demands of competition has become one 

of the key trends in modern volleyball training [11], [12], [13]. To develop it effectively, 

exercises should be appropriate to the characteristics of the target group and the specific 

training phase. This had motivated the researchers to carry out the study below. 

“Developing Specialized Physical Fitness Exercises for Male Volleyball Athletes at Vinh 

Long University of Technology Education, Vietnam”. 
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2. Methodology  

 

2.1 Research Methods 

2.1.1 Document Synthesis 

This method is used to gather and synthesize information from both domestic and 

international sources. Through the analysis and integration of relevant materials, the 

study establishes a theoretical foundation, formulates scientific hypotheses, and 

identifies key research objectives. This method also helps to verify and interpret the 

results during the research process. 

 

2.1.2 Survey 

This method is to collect the agreements from experienced specialists, coaches, and 

professionals in volleyball training. Their responses were to help select and validate 

exercises aimed at improving the specialized physical fitness of male volleyball athletes 

at Vinh Long University of Technology Education, Vietnam. 

 

2.1.3 Pedagogical Testing 

This method is used to assess the athletes’ specialized physical fitness at both the initial 

stage and after the treatment intervention. 

 

2.1.4 Pedagogical Experimentation 

This method aims to test the effectiveness of the selected exercises. A parallel comparative 

experimental design is used, with a sample of 20 male volleyball athletes from the 

university divided into two groups: an experimental group and a control group. The 

experimental period lasts 8 months and is conducted at the university. 

 

2.1.5 Statistical Analysis 

Collected data were processed and analyzed using statistical formulas, with the support 

of SPSS version 24.0. 

 

2.2 Participants 

2.2.1 For the Experiment 

20 athletes of the men's volleyball team at Vinh Long University of Technology and 

Education, Vietnam. 

 

2.2.2 For the Survey 

24 experts and lecturers from universities who are experienced in training volleyball. 
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3. Results and Discussion 

 

3.1 Selection of Exercises to Develop Specialized Physical Fitness for Male Athletes of 

the Volleyball Team of Vinh Long University of Technology and Education, Vietnam 

In order to select exercises to develop specialized physical fitness, the researchers conduct 

the following steps: 

  

o Step 1: Collect fitness exercises from research works of domestic and foreign 

papers of Nguyen Thanh Lam (1998) [14], Charles H. Cardinal (1998) [15], Tran 

Duc Phan (2001) [16], Nguyen Huu Hung (2001) [17], Bui Trong Toai (2006) [18], 

Tran Thanh Tuyen (2011) [19], Nguyen Thi Kieu Thu (2017) [20], Phan Ngoc Huy 

(2017) [21], Do Xuan Duyet (2018) [22], Tran Thi Cang (2021) [23].  

 The selected exercises must meet the following three principles: 

• They must be suitable for the practical conditions and training facilities available 

at Vinh Long University of Technology Education (e.g., courts, equipment, etc.). 

• They must align with the physiological characteristics and skill levels of the target 

population. 

• They must be effective in enhancing the specialized physical fitness of the 

university’s male volleyball team. 

 Based on these principles, the selection of exercises is carried out through the 

following steps: 

1) Step 1: By reviewing relevant literature and observing volleyball training sessions, 

the researchers compile an initial list of 40 exercises. 

2) Step 2: From this compiled list, a survey form is created and used in two rounds 

of expert surveys, with 15 days apart. The process uses the same set of exercises, 

the same group of participants, and consistent responding methods. 

The survey participants include 24 experts and lecturers with extensive experience in 

selecting and training volleyball athletes. The results of the survey are presented in Table 

1. 

 

 

 

 

 

 

 

 

 

 

 

about:blank


Vo Minh Trung, Huynh Hoang Buu, Diep Xuan Tai, Huynh Hai Son,  

Nguyen Thi Hong Trang, Cao Thanh Thuc, Nguyen Nhut Khang, Tran Hoang Thien,  

Huynh Tan Binh, Tran Thong Minh, Co Thi Yen Nhi, Nguyen Quang Vinh 

DEVELOPING SPECIALIZED PHYSICAL FITNESS EXERCISES FOR MALE VOLLEYBALL  

ATHLETES AT VINH LONG UNIVERSITY OF TECHNOLOGY EDUCATION, VIETNAM

 

European Journal of Physical Education and Sport Science - Volume 12 │ Issue 6 │ 2025                                                       166 

Table 1: Results of the expert survey on selecting exercises to develop specialized physical 

fitness for the male volleyball team at Vinh Long University of Technology Education, Vietnam 

No. Exercise 
1st (n=24) 2nd (n=24) Average 

(%) Agree % Agree % 

1 Alternating split jumps 17 70.83 18 75 72.92 

2 Continuous high-knee jumps 19 79.17 20 83.33 81.25 

3 Inward high-knee jumps 15 62.5 17 70.83 66.67 

4 Frog jumps for 30 meters 17 70.83 17 70.83 70.83 

5 Continuous box jumps on a 60cm platform for 1 minute 18 75 19 79.17 77.08 

6 Single-leg zigzag hops 16 66.67 18 75 70.83 

7 Double-leg zigzag hops 23 95.83 23 95.83 95.83 

8 Continuous block jumps 19 79.17 18 75 77.08 

9 Block jump followed by dive and roll for dig 22 91.67 23 95.83 93.75 

10 Approach jumps to touch the basketball rim 18 75 19 79.17 77.08 

11 Drop jump from box, followed by a hurdle jump 14 58.33 16 66.67 62.5 

12 92m Illinois agility run 21 87.5 23 95.83 91.067 

13 Variable-speed running 4 x 100m 23 95.83 23 95.83 95.83 

14 30m sprint 19 79.17 22 91.67 85.42 

15 60m sprint 15 62.5 15 62.5 62.5 

16 9-3-6-3-9 agility run 24 100 24 100 100 

17 1500m run 22 91.67 23 95.83 93.75 

18 Pull-ups (front grip) 13 54.17 12 50 52.08 

19 Pull-ups (behind-the-neck grip) 12 50 14 58.33 54.17 

20 Lateral shuffle for forearm passing 17 70.83 18 75 72.92 

21 Run from the baseline to dig a short drop ball 22 91.67 22 91.67 91.67 

22 Lateral block movement across positions 2, 3, and 4 15 62.5 17 70.83 66.67 

23 Repeated step jumps in 1 minute (from hole or box) 17 70.83 18 75 72.92 

24 Continuous spiking: 15 spikes from position 4 20 83.33 19 79.17 81.25 

25 Standing two-handed basketball throw over the net 21 87.5 21 87.5 87.5 

26 Wheelbarrow walk (with hands) 17 70.83 16 66.67 95.75 

27 Barbell step-ups 23 95.83 23 95.83 95.83 

28 Barbell lunges (light weight, 10 reps) 19 79.17 22 91.67 85.42 

29 Barbell squats - 15 repetitions 24 100 23 96 97.92 

30 Barbell split jumps with 10kg bar 24 100 24 100 100 

31 Hanging leg raises on stall bars - 20 reps 17 70.83 18 75 72.92 

32 Resistance band pulls behind the head with both hands 22 91.67 24 100 95.83 

33 Spike jump 20 83.33 20 83.33 83.33 

34 Stair jumps 21 87.5 23 95.83 91.67 

35 Jump rope 19 79.17 22 91.67 85.42 

36 Push-ups 16 66.67 17 70.83 68.75 

37 Decline push-ups (feet on bench) 18 75 18 75 75 

38 Supine barbell press 22 91.67 23 95.83 93.75 

39 Barbell clean to chest 17 70.83 15 62.5 66.67 

40 Forward roll combined with approach and jump throw over the net 21 97.5 23 95.83 91.67 

 

Based on the results from Table 1, the study selects exercises that achieved a total score 

greater than 75% in both rounds of the expert survey. Following this principle, 25 

specialized physical fitness exercises are chosen for the male volleyball team at Vinh Long 

University of Technology Education, Vietnam.  
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3.2 Evaluation of the Effectiveness of Selected Exercises for Improving Specialized 

Physical Fitness in Male Volleyball Athletes at Vinh Long University of Technology 

Education, Vietnam 

3.2.1 Experimental Program 

Based on the training schedule of the men's volleyball team at Vinh Long University of 

Technology Education, and the set of 25 exercises derived from the survey, the 

researchers implemented an 8-month training program with the chosen exercises 

integrated into the regular training sessions. Training is held three times per week, and 

in each 90-minute session, four selected exercises are applied over 45 minutes. The 

exercises are applied only to the experimental group, while the control group continues 

training under the standard program. 

 

3.2.1.1 Participants 

A total of 20 male volleyball athletes from the university team, divided into two groups, 

namely the experimental group with 10 athletes and the control group with the others. 

Tests that are used to assess the specialized physical fitness: 20m sprint (s), 4 x 10m shuttle 

run (s), 9-3-6-3-9 agility run (s), Standing broad jump (cm), Vertical jump - static (cm), 

Vertical jump - with approach (cm), Handgrip strength - dominant hand (kg), Sit-ups in 

30 seconds (reps), Overhead medicine ball throw (two hands, overhead, forward) (m), 

1500m run (minutes), Sit and reach (cm), 92m Illinois agility run (s). 

 

3.2.2 Evaluation of the Effectiveness of the Exercises to Develop the Professional 

Physical Fitness of Male Athletes of the Volleyball Team at Vinh Long University of 

Technology and Education, Vietnam 

To assess the effectiveness of the selected exercises, the study compares the mean scores 

of the physical fitness test results between the experimental group and the control group 

before and after the training intervention. The results are presented in Table 2 and Table 

3. 

 The comparison results in Table 2 indicate that before the experiment, the mean 

scores of all specialized physical fitness tests between the experimental and control 

groups showed only minimal differences, which can be considered equivalent (P>0.05). 
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Table 2: Comparison of the average specialized fitness performances  

between the experimental group and the control group before the experiment 

No. Test 

Experimental 

group 

Control  

group t P 

Mean SD Mean SD 

1 30m sprint (s) 4.42 0.09 4.4 0.05 0.61 >0.05 

2 4 x 10m shuttle run (s) 12.26 0.22 12.13 0.48 0.78 >0.05 

3 9-3-6-3-9 agility run (s) 8.87 0.48 8.96 0.41 0.45 >0.05 

4 Standing broad jump (cm) 246.73 7.71 247.2 7.19 0.14 >0.05 

5 Vertical jump - static (cm) 69.87 2.61 70.53 2.64 0.56 >0.05 

6 Vertical jump - with approach (cm) 74.33 3.72 74.33 3.94 0.00 >0.05 

7 Handgrip strength - dominant hand (kg) 36.73 4.95 37.27 4.79 0.25 >0.05 

8 Sit-ups in 30 seconds (reps) 17.80 1.15 18.27 0.88 1.03 >0.05 

9 
Overhead medicine ball throw  

(two hands, overhead, forward) (m) 
14.22 0.84 14.54 0.66 0.95 >0.05 

10 1500m run (minutes) 5.50 0.09 5.5 0.07 0.00 >0.05 

11 Sit and reach (cm) 18.33 1.69 17.69 1.74 0.83 >0.05 

12 92m Illinois agility run (s) 25.21 1.34 25.25 0.83 0.08 >0.05 

 

Table 3: Comparison of the average specialized fitness performances  

between the experimental group and the control group after the experiment 

No. Test 

Experimental 

group 

Control 

group t P 

Mean SD Mean SD 

1 30m sprint (s) 4.2 0.05 4.34 0.04 2.47 < 0.05 

2 4 x 10m shuttle run (s) 11.59 0.35 12.02 0.44 2.82 < 0.05 

3 9-3-6-3-9 agility run (s) 8.54 0.31 8.82 0.4 2.41 < 0.05 

4 Standing broad jump (cm) 252.07 5.89 248.93 6.89 9.62 < 0.05 

5 Vertical jump - static (cm) 79.6 4.48 73.07 2.09 15.22 < 0.05 

6 Vertical jump - with approach (cm) 79.6 3.81 78.67 3.83 14.68 < 0.05 

7 Handgrip strength - dominant hand (kg) 43.6 3.77 40.43 3.56 8.89 < 0.05 

8 Sit-ups in 30 seconds (reps) 20.13 1.25 18.93 0.88 4.314 < 0.05 

9 
Overhead medicine ball throw  

(two hands, overhead, forward) (m) 
15.47 1.03 14.73 0.63 2.88 < 0.05 

10 1500m run (minutes) 5.32 0.14 5.46 0.04 1.42 > 0.05 

11 Sit and reach (cm) 19.77 1.44 18.35 6.57 4.86 < 0.05 

12 92m Illinois agility run (s) 23.93 1.16 24.55 2.33 2.29 < 0.05 

 

The comparison results in Table 3 reveal that after the experiment, the mean scores of 

most specialized physical fitness tests between the experimental and control groups 

showed statistically significant differences (P<0.05). This suggests that the selected 

exercises from Section 3.1 had a positive impact on improving the specialized physical 

fitness of the study participants. 

 To further demonstrate the effectiveness of the selected exercises, the growth rates 

of the test results after the experiment were calculated, as shown in Tables 4 and 5. 
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Table 4: Professional physical development of the experimental group (n=10) 

No. Test 
Before After the experiment 

Mean SD Mean SD w t P 

1 30m sprint (s) 4.42 0.09 4.2 0.05 5.10 7.11 < 0.05 

2 4 x 10m shuttle run (s) 12.26 0.22 11.59 0.35 5.62 6.27 < 0.05 

3 9-3-6-3-9 agility run (s) 8.87 0.48 8.54 0.31 3.79 3.28 < 0.05 

4 Standing broad jump (cm) 246.73 7.71 252.07 5.89 2.14 4.79 < 0.05 

5 Vertical jump - static (cm) 69.87 2.61 79.6 4.48 13.02 9.45 < 0.05 

6 Vertical jump - with approach (cm) 74.33 3.72 79.6 3.81 12.13 8.35 < 0.05 

7 Handgrip strength - dominant hand (kg) 36.73 4.95 43.6 3.77 17.10 4.76 < 0.05 

8 Sit-ups in 30 seconds (reps) 17.80 1.15 20.13 1.25 12.29 5.02 < 0.05 

9 
Overhead medicine ball throw  

(two hands, overhead, forward) (m) 
14.22 0.84 15.47 1.03 8.42 5.24 < 0.05 

10 1500m run (minutes) 5.50 0.09 5.32 0.14 3.33 6.03 < 0.05 

11 Sit and reach (cm) 18.33 1.69 19.77 1.44 7.56 3.32 < 0.05 

12 92m Illinois agility run (s) 25.21 1.34 23.93 1.16 5.21 3.71 < 0.05 

 

 Data from Table 4 shows that the specialized physical fitness of the experimental 

group improves after the experiment, with statistically significant growth (P<0.05). 

Among the tests, handgrip strength - dominant hand (kg) shows the highest average 

growth rate at 17.10%, while the standing broad jump (cm) shows the lowest at 2.14%. 

 
Table 5: Professional physical development of the control group (n=10) 

No. Test 
Before After the experiment 

Mean SD Mean SD w t P 

1 30m sprint (s) 4.4 0.05 4.34 0.04 1.37 3.31 < 0.05 

2 4 x 10m shuttle run (s) 12.13 0.48 12.02 0.44 0.91 1.09 > 0.05 

3 9-3-6-3-9 agility run (s) 8.96 0.41 8.82 0.4 1.57 1.98 > 0.05 

4 Standing broad jump (cm) 247.2 7.19 248.93 6.89 0.70 3.67 < 0.05 

5 Vertical jump - static (cm) 70.53 2.64 73.07 2.09 3.54 5.01 < 0.05 

6 Vertical jump - with approach (cm) 74.33 3.94 78.67 3.83 5.67 6.79 < 0.05 

7 Handgrip strength - dominant hand (kg) 37.27 4.79 40.43 3.56 8.13 2.03 > 0.05 

8 Sit-ups in 30 seconds (reps) 18.27 0.88 18.93 0.88 3.55 2.47 < 0.05 

9 
Overhead medicine ball throw  

(two hands, overhead, forward) (m) 
14.54 0.66 14.73 0.63 1.30 0.97 > 0.05 

10 1500m run (minutes) 5.5 0.07 5.46 0.04 0.73 3.17 < 0.05 

11 Sit and reach (cm) 17.69 1.74 18.35 6.57 3.66 1.46 > 0.05 

12 92m Illinois agility run (s) 25.25 0.83 24.55 2.33 2.81 2.56 < 0.05 

  

Table 5 shows that the control group also improves in all tests after the experiment. 

However, only seven out of twelve tests show statistically significant growth (P<0.05). 

The test with the highest average growth rate is handgrip strength - dominant hand (kg) 

at 8.13%, while the lowest is standing broad jump (cm) at just 0.70%. 

 The study compares the post-experiment growth rates of specialized physical 

fitness test results between the experimental and control groups in Figure 1. 
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Figure 1: Comparison of the growth of specialized  

physical fitness of the experimental group and the control group 

 

4. Conclusion 

 

The study has successfully selected 25 specialized physical fitness exercises for male 

volleyball athletes of Vinh Long University of Technology Education. The results of the 

experiment have proved that these exercises help the athletes significantly improve their 

specialized physical fitness. 
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