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Abstract: The research started from the need to develop physical strength 

and speed and also to improve the jumping abilities of a women volleyball 

team. The research had as experiment group a team of 15 girls with age 

between 13-14 years old (13 ± 1.20 years old) and a volleyball experience 

between 5 and 6 years old (5 ± 1.50 years of experience). The experiment 

started in January 2018 and ended in October 2018 with five stages: 

documenting, initial testing, plyometric training, and final testing and 

statistical analyze. Research methods included five physical tests: standing 

long jump, triple broad jump, standing vertical jump, spiking point, and block 

point. The experiment group followed a four months plyometric program for 

improving jumping abilities and the results were analyzed statistically for 

significance.  

The conclusions of our research showed that the plyometric program 

included in the experiment had good results in both five tests but statistically 

significant results were found in standing long jump test, triple broad jump 

test and in block point.    
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1. Introduction 

     

 Nowadays volleyball game has 

developed in speed and strength 

characteristics being more and more 

physical.  

Volleyball game is an acyclic team game, 

where muscular work is of a speed-power, 

accuracy-coordinating character [7]. 

A volleyball player’s use of explosive 

power in vertical, horizontal and side 

movements is critical. The relationship 

between explosive power and the 

technical and tactical level of the player  is 

especially evident when observing the 

player’s activities at the net, attack from 

the fi eld and spike serve [10]. 
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     The spike and block actions are 

dominated by the corresponding explosive 

type of strength which is referred to as a 

player’s vertical jump which is usually the 

key to winning point. Volleyball is a 

dynamic, fast-paced game. The purpose of 

strength training for volleyball is not to 

build big muscles, but to develop the 

physical attributes necessary to improve a 

player’s performance. So strength training 

is very important to volleyball and should 

not be developed independently of other 

abilities such as agility, quickness and 

endurance [17]. 

     Moving actions of volleyball players 

include instant starts and accelerations, 

jumps, a large number of explosive 

percussion movements with a long and 

almost continuous response to a situation 

that is constantly changing [15] [20] [19] 

[21] [24] [25]. Physical fitness of volleyball 

players coordination abilities among other 

physical qualities of volleyball players 

occupy a special place. 

     High intensity active stages of the game 

such as serving, service receive, setting, 

spiking, blocking and defending that last a 

few seconds, require improved anaerobic 

metabolism to produce energy [22] [4]. 

Vertical jumping is a valid and reliable tool 

to estimate anaerobic power of players 

and because of high reproducibility and 

repeated measures of vertical jump 

measures power development [11] [16]  

     Plyometric exercises have been shown 

to improve jump performance in many 

sports. These exercises combine strength 

with speed of movement to produce 

power [23] and is often applied in team 

sports to master explosive power of lower 

extremities. Plyometric training mainly 

consists in application of special drills 

which contribute to muscle power 

increase [23].  

     According to some specialists important 

part in training is its periodization which 

modulates implementation legitimacy and 

schedule load norms in adeqate time 

periods and contains three phases: first 

phase is described as being the plyometric 

stabilization, the second phase is the 

plyometric muscle strength and the third 

phase is the plyometric power [2]. 

     As plyometric training may result in 

conspicuous jumping abilities increment it 

also carries the risk of injury thus coaches 

role is very important as they are the only 

to monitor and adjust loads [5]. 

Additionally, the most sensitive group of 

athletes are children and adolescents 

whose biological development attendant 

should take care of. Light intensity 

plyometric exercises may be performed 

during the first years of the individual’s 

healthy training process. However, after 

this process, they must continue to work 

with the jump in challenging levels. 

Teaching of plyometric studies is of 

increasing importance [1]. 

Plyometric exercises are one of the most 

commonly used training models for 

supporting strength development and 

shortening the strength level. Plyometric 

training also contributes to the 

development of physical performance [13]. 

The plyometric method also decreases 

muscle refl ex inhibition, increases the 

sensitivity of the Golgi tendon organs, 

improves the sensitivity of the muscle 

spindles, increases muscle tension and at 

the same time can decrease the risk of 

injuries [1], [3], [14], [26]. 

 

2. Objectives and Hypothesis of the 

Research 

    

 The experiment started from our need 

to develop jumping skill of the volleyball 
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players. The hypothesis of our research 

was using the plyometric program and a 

proper set of evaluation tests, we can 

develop and analyse the evolution of 

jumping skill.  

     The objectives of the research were to 

develop and evaluate the jumping skill 

using a plyometric program specialy 

designed for volleyball players, and also 

evaluate and observe the evolution of 

strength and speed.  

 

3. Design of the Research 

 

3.1. Subjects of the research 

    The subjects of our investigation were 

15 female players from the Excelence 

Center of Volleyball from Baia Mare. The 

volleyball players had between 13 years 

old and 14 years old (13 ± 1.20 years old) 

all women gender, with a volleyball 

experience between 5 and 6 years (5 ± 

1.50 years of experience).  

 

3.2. Stages of the experiment 

    The experiment started in 1
st

 of
 
June 

2018, with an initial test that evaluated 

the parameters of jump in all the five tests 

proposed by the research (standing long 

jump, triple broad jump, standing vertical 

jump, spike and blocking point) and 

continued with a four month of 

developing jump parameters using 

plyometric program, and ended in 10
th

 of 

October 2018 with the final evaluation of 

jumping parameters.  

     The stages of the experiment were the 

following: 

� stage 1: research for choosing the 

optim tests for a proper evaluation of 

jumping skill and plyometric program, 

started from 1
st

 January and ended in 

1
st

 June.  

� stage 2: instruction and practice for 

the initial test and initial evaluation of 

our experiment group in the 1
st

 of 

June. 

� stage 3: implementing the plyometric 

program with the purpose of 

developing the jumping skill, started 

from 2
nd

 of June until 5
th

 of October. 

� stage 4: final evaluation of jumping 

skill using the five tests consider 

proper and concludent for volleyball 

game, 10
th

 of October. 

� stage 5: register all the final results 

and compare them with the initial 

tests results, discussions and 

conclusions.  

    

4. Methods of Research 

     

 The research used five physical evaluation 

tests for jumping skill: standing long jump, 

triple broad jump, standing vertical jump, 

spike and blocking point. After registering 

the initial and final test results we used 

several statistical parameters to observe if 

the differences between the two tests 

were statisticaly significant.  Bellow we 

described the tests used for assessing the 

jumping skill:   

 

Fig. 1. Standing long jump 
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Fig. 2. Triple broad jumps 

 

 
 

 

Fig. 3. Standing vertical jump 

 

 

Fig. 4. Measuring the spiking point 

 

 
Fig. 5. Measuring the blocking point 

 

 

 

5. Results of the Research 

 

    Our experiment started with the initial 

test when we wanted to analyse the 

jumping potential of our research group. 

We selected five concludent tests that are 

proper used in volleyball game measuring 

jumping skill both in length and hight so 

we applied the following tests: for length 

jumping we used standing long jump and 

triple broad jump and for height we used 

standing vertical jump, spiking point and 

blocking point, all measurments are 

specific to volleyball game. We analysed 

the results using specific basic statistical 

parameters that can be seen in Table 1.
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                                                Initial test evaluation of jump                                           Table 1

 

 

 

Fig. 6. The results of the initial test 

     

    In Figure 6 we used the graphical 

representation to express the results of 

the initial tests. As we can see at standing 

long jump the average of the experiment 

group was 167.00cm, in the triple broad 

jump test we had the average of average 

registered was 228.79, at the spiking point 

the group registered an average of 

231.86cm as reached point and at the last 

point the blocking point the average was 

226.57cm. 

   

 

Crt. 

No. 

Test used in 

experiment 

 

Standing 

Long Jump 

Triple 

Broad 

Jumps 

Standing 

vertical jump 

Spiking 

point 

Blocking 

point 

1 Average 167.00 423.21 228.79 231.86 226.57 

2 Stand. dev. 8.85 17.12 6.96 6.52 5.45 

3 Median 167.00 420.00 230.00 235.00 230.00 

4 Module 165.00 410.00 220.00 235.00 230.00 

5 Min 155.00 405.00 220.00 220.00 218.00 

6 Max 188.00 460.00 241.00 244.00 235.00 

7 Skewness 0.53 0.90 0.13 -0.14 -0.22 

8 Kurtosis 0.16 -0.49 -1.32 -0.49 -1.30 
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Final test evaluation of jump                                               Table 2 

 

   The next phase of our experiment was implementing the plyometric program for 

developing jumping skill and also strength and speed of the lower members of body. 

After the four months of training we decided to investigate the progress made by our 

experiment group so we took a final test. The results can be analysed in Table 2 and also 

graphical representation can be analysed in Figure 7. 

 

Fig. 7. The results of the final test 

 

After registering the initial and final 

tests results we decided to compare the 

results and analyse the progress of our 

experiment group regarding the jumping 

skill. The comparation between the initial 

and final test can be observed in Figure 8.  

Regarding the first test, the standing 

long jump test, we registered an average 

progress of 5.71 cm from the initial test, 

where we registered a value of 167 cm, 

compared with the final test, where we 

obtained a 172.71 cm value, using the                  

t-test we analyse the results and found no 

statistical significant difference at p<0.05, 

having a t-value of -1.67117 and a p-value 

of 0.052915. 

Crt. 

No. 

Test used in 

experiment 

 

Standing 

Long Jump 

Triple 

Broad 

Jumps 

Standing 

vertical jump 

Spiking 

point 

Blocking point 

1 Average 172.71 436.00 234.21 235.86 231.43 

2 Stand. dev. 9.09 17.82 6.84 6.54 5.88 

3 Median 175.00 435.00 235.00 238.00 234.00 

4 Module 175.00 422.00 240.00 230.00 225.00 

5 Min 160.00 415.00 226.00 224.00 220.00 

6 Max 193.00 472.00 245.00 247.00 240.00 

7 Skewness 0.46 0.70 -0.01 -0.14 -0.42 

8 Kurtosis 0.23 -0.73 -1.78 -0.92 -0.73 
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Fig. 8. Comparation between the initial and final evaluation 

 

     At the second test, the triple broad 

jumps test, we registered an average 

progress of 12.79 cm from the initial test, 

where we obtained a value of 423.21 cm 

compare with the final test, where we 

registered a value of 436 cm, using the t-

test we analyse the results and found a 

statistical significant difference at p<0.05, 

having a t-value of -1.9281 and a p-value 

of 0.3202.  

  Analysing the results at the third test, 

the standing vertical jump test, we 

observe an average progress of 5.42 cm 

from the initial test, with a value of 228.79 

cm, and the final test, with a value of 

234.21 cm, using the t-test we analyse the 

results and found a significant difference 

at p<0.05, having a t-value of -2.04629 

and a p-value of 0.025111. 

     The results of the spiking point test 

showed a progress of 4 cm from the initial 

test, with a value of 231.86, compared 

with the final test results, with a value of 

235.86, using the t-test we analyse the 

results and found no statistical significant 

difference at p<0.05, having a t-value of -

1.59385 and a p-value of 0.061099. 

     Regarding the last test, the blocking 

point test, we registered a 4.86 cm 

progress from the initial test, with a value 

of 226.57, compared with the final test, 

with a value of 231.43 cm, using the using 

the t-test we analyse the results and 

found a statistical significant difference 

at p<0.05, having a t-value of -2.27176 

and a p-value of 0.01549.  

 

6. Discussions  

 

One of the most important elements for 

the development of general athletic skills 

is the ability of the nervous system to 

activate more motor cells and coordinate 

the work of motor cells among themselves 

[6] [7]. This provides more productive 

work of the muscles. Thus, higher speed 

and strength is achieved, which helps to 

improve proprioreceptor (sensation of the 

relative position of body parts and their 

movements in a person, that is, the sense 

of one's body) [7]. 
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Some experimental research with similar 

objectives for masuring de development 

of explosive power at children found 

similar results in long jump test with 

average length of 168.95 cm in girls [9].  

In  high-performance  sports,  there  is  a  

broad range  of instruments  and  means  

from  mathematics  and informatics  

domain,  different  in  form  and  

complexity,  which  have  improved  over  

the  last  few  years regarding  the  

versatility  and  technical  possibilities,  the  

extent  of  their  applicability  and  the  

facile  way  with which  they  used  at  

present [18]. 

Scientific papers that analysed the 

physical development of volleyball players 

using plyometric training concluded that 

there is a positive development in balance 

characteristics of hearing-impaired 

volleyball players with regular plyometric 

training, it can be said that the application 

of plyometric training in addition to the 

volleyball training is beneficial in terms of 

sporting performance [12]. 

Also other scientific plyometric research 

prove experimentally that an six-week 

training model using the plyometric 

method can have an effect on the 

statistically relevant increase in the 

explosive type strength of the leg muscles, 

which in turn leads to an increase in the 

block jump and spike jump, due to this, 

the individual use of the plyometric 

method is recommended as more 

effective in the development of the 

vertical jump [17].  

In another study authors found that the 

dynamics of changes in the monitored 

motor predispositions in female volleyball 

players showed a positive trend with 

differences between explosive power and 

speed values during the training program, 

and also found logically and statistically 

significant improvements of explosive 

power tested by tests of the standing 

vertical jump and the vertical jump with 

an approach after eight week training 

period, that supported the opinion that 

plyometric exercises can be an effective 

tool for the improvement of the explosive 

power and speed predispositions of youth 

athletes [10]. 

 Other research concluded that a 12-

week lower extremity plyometric training 

combined with jump rope exercises 

improves jumping height, anaerobic 

capacity, sprint performance and dynamic 

balance of the young female volleyball 

players [4]. 

 

7. Conclusions 

     

 The conclusions of our experiment 

showed that the hypothesis was 

confirmed so we can affirm that using the 

right plyometric program we can improve 

lower members’ strength and speed and 

also the jumping skill of female volleyball 

players.  

The experiment proved to be efficient in 

developing jumping skill proven by the 

results presented at the five tests, the 

improvments were important and also at 

some of them even statisticaly significant 

(the triple broad jump, the standing 

vertical jump, the blocking point). 

     We can conclude that using the proper 

instruments in developing youth motor 

abilities we can obtain the aspected 

results, using the proper plyometric 

exercise we can obtain better jumping 

abilities and improve women volleyball 

performances. 

 

References 

 

1. Bompa, T., Carrera, M.: Periodization 



S. SOPA: Developing attack point in volleyball game using plyometric exercises  75 

training for sports (2nd ed.). 

Champaign, IL: Human Kinetics, 2005. 

2. Bompa T., Zając A., Waśkiewicz Z., 

Chmura J.: Przygotowanie 

sprawnościowe w zespołowych grach 

sportowych. AWF Katowice, 2013. 

3. Boyle, M.: Functional training for 

sports. Champaign, IL: Human Kinetics, 

2004. 

4. Cinar-Medeni, O., Turgut, E., 

Colakoglu, F. F., Baltaci, G.: Plyometric 

training combined with jump rope 

training in female adolescent 

volleyball players. Turkiye Klinikleri 

Journal Health Sci. DOI: 

10.5336/healthsci.2018-63472 

5. Florian, B.: Study regarding 

importance of plyometric training in 

developing the jump for volleyball 

players – juniors I. Gymnasium: 

Scientific Journal of Education, Sports 

& Health, 2012, Vol. 13 Issue 2,  pp. 

166-177. 

6. Korobeynikov, G., Mazmanian, K., 

Korobeynikova, L., Jagiełło, W.: 

Diagnostics of psychophysiological 

states and motivation in elite athletes. 

Bratislava Medical Journal, 2011, 

112(11), 637-43. 

7. Kozina, Z., Goloborodko, Y., Boichuk, 

Y., Sobko, I., Repko, O., Bazilyuk, T., 

Prokopenko, I., Prokopenko, I., 

Prokopenko, A., Tararak, N., Osiptov, 

A., Kostiukevych, V., Guba, A., 

Trubchaninov, M., Polianskyi, A., 

Rostovska, V., Drachuk, A., Stsiuk, I.: 

The influence of special techniques for 

developing coordination abilities on 

the level of technical preparedness 

and development of psycho-

physiological functions of young 

volleyball players 14-16 years of age. 

Journal of Physical Education and 

Sport, 2018, 18(3), Art. 214, pp. 1445-

1454. 

8. Krzystof, A., Bieniek, P.: Efficiency and 

legitimacy of plyometric training 

application in volleyball players. 

Scientific Review of Physical Culture, 

volume 4, issue 1, pp. 22-26. 

9. Joksimovic, M., Nemeth, Z., 

Skyrypchenko, I., Trivun, M., Pantovic, 

M.: Gender differences in 

development of explosive power and 

rapidity in schoolchildren aged 14-15 

years old. The Journal of International 

Anatolia Sport Science, 2018, Vol. 3, 

No. 2, pp. 294-304. 

10. Lehnert, M., Lamrova, I., Elfmark, M.: 

Changes in speed and strength in 

female volleyball players during and 

after a plyompetric training program. 

Acta Univ. Palacki, Olomuc, Gymn., 

2009, Vol. 39, No. 1, pp. 59-66. 

11. Markovic, G., Dizdar, D., Jukic, I., 

Cardinale, M.: Reliability and factorial 

validity of squat and counter 

movement jump tests. J Strength Cond 

Res, 2004, 18(3):551-555. 

12. Nacaroglu, E., Karakoc, O.: Effects of 

eight week plyometric study on the 

balance performance of hearing 

impaired athletes. International 

Education Studies, 2018, Vol. 11, No. 

6, pp. 1-7.  

13. Piirainen, J. M., Cronin, N. J., Avela, J., 

& Linnamo, V.: Effects of plyometric 

and pneumatic explosive strength 

training on neuromuscular function 

and dynamic balance control in 60–

70year old males. Journal of 

Electromyography and Kinesiology, 

2014, 24(2), 246-252. 

14. Potach, D. H., & Chu, D. A.: Plyometric 

training. In: R. T. Beachle & R. W. Earle 

(Eds.), Essentials of strength training 

and conditioning, Champaign, IL: 

Human Kinetics, 2000, pp. 427–470).  



Bulletin of the Transilvania University of Braşov. Series IX • Vol. 12(61) No. 2 - 2019 

 

76 

15. Radu, L. E., Fagaras, S. P., Graur, C.: 

Lower Limb Power in Young Volleyball 

Players. In H. Uzunboylu (Ed.), 

Proceedings of 6th World Conference 

on Educational Sciences, 2015, Vol. 

191, pp. 1501. 

16. Slinde, F., Suber, C., Suber, L., Edwen, C. 

E., Svantesson, U.: Test-retest reliability 

of three different countermovement 

jumping tests. J Strength Cond Res, 

2008; 22(2):640-644. 

17. Soundara rajan, R., Pushpara, A.: 

Effects of plyometric training on the 

development of the vertical jump in 

volleyball players. Journal of Physical 

Education and Sport, 2010, Vol. 28, 

No. 3, pp. 65-69. 

18. Szabo, D. A., Neagu, N., Teodorescu, 

S., Pomohaci, M., Sopa, I. S.: 

Modalities of exploitation the 

information provided by the 

Click&Scout statistical program in 

preparing volleyball attack players, 

International Journal of Applied 

Exercise Physiology, Vol. 8 (2.1), pp. 

775 – 781. 

19. Trajkovic, N., Sporis, G., & Kristicevic, 

T.: Does training on sand during off-

season improves physical 

performance in indoor volleyball 

players? Acta Kinesiologica, 2016, 

10(1), 107-111. 

20. Trajkovic, N., Kristicevic, T., Sporis, G.: 

Small-sided games vs. Instructional 

training for improving skill accuracy in 

young female volleyball players. Acta 

Kinesiologica, 2017, 11(2), 72-76. 

21. Tudor, I. D., Tudor, M.: The Impact of 

Stretching Exercise on the Defence 

Efficiency of the Female University 

Volleyball Team, International 

Congress of Physical Education, Sports 

and Kinetotherapy 4
th

 Edition, 

National University of Physical 

Education and Sport, Bucharest 11-13 

June, 2014.  

22. VanHeest, J. L.: Energy demands in the 

sport of volleyball. In: Reeser, J.C., Bahr, 

R., (eds.), Handbook of Sports Medicine 

and Science: Volleyball: Blackwell 

Science Ltd.; (2003), pp. 11-17. 

23. Vassil, K., Bazanovk, B.: The effect of 

plyometric training program on young 

volleyball players in their usual 

training period. 6
th

 INSHS International 

Christmas Sport Scientific Conference, 

11-14 December 2011. International 

Network of Sport and Health Science. 

Szombathely, Hungary, Article in 

Journal of Human Sport and Exercise, 

March 2012. DOI: 

10.4100/jhse.2012.7.Proc1.05 

24. Wesselly, T., Rachita, I.: Precision, an 

Important Factor in the Training of 

Debutant Volleyball Players. 7
th

 Lumen 

International Scientific Conference – 

Multidimentional Education & 

Professional Development. Ethical 

Values, November 12
th

-14
th

, 2015, 

Târgovişte, Romania. 

25. Wesselly, T., Rachita, I.: The 

Optimization of Debutant Volleyball 

Players' Balance Capacity of Using the 

NonTraditional Means. 

Multidimensional education & 

professional development. ethical 

values LUMEN International 

Conference 7th edition, Târgoviște, 

2015. 

26. Zatsiorsky, M., Kraemer, W. J.: Science 

and practice of strength training. 

Champaign, IL: Human Kinetics, 2006. 

 


