
THE DEVELOPMENT OF THE EXPLOSIVE LEG STRENGTH OF THE FEMALE 
VOLLEYBALL TEAM DURING THE COMPETITION SEASON 

 
 

Jaroslav Popelka1, Ratko Pavlović2 
1Department of Physical Education and Sports, Faculty of Arts, Matej Bel University in Banská Bystrica, Slovakia 

2Faculty Physical Education and Sport, University of East Sarajevo, BiH 
 
 

Professional paper 

 
 
ABSTRACT 
The author of the thesis addresses the development of the explosive leg strength of the female volleyball team during 
the competition season. The main method of collecting data was by means of various testing and the evaluation was 
carried out by means of logical, mathematical and statistical methods as well as a subject analysis. The coaching 
results refer to the advisability of implementing work-out exercises during competitions to enhance the performance 
of the players’ explosive leg strength attained during the preliminary period. The results of this study have statistically 
confirmed the positive effect of explosive leg strength (p < 0.05). The author has concluded his thesis with several 
recommendations for practice.  
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INTRODUCTION 
 
Explosive leg strength is defined as the individual 
ability of a person to manifest maximum strain in 
the shortest possible time-span. This ability 
depends on the development of strength and 
the speed of neuro-muscular exertion (Čillík, 
1997; Korčok, Pupiš, 2006; Doležajová, 
Lednický, 2007; Grmanová, 2006). 
Přidal and Zapletalová (2003) state the 
independent components of strength 
responsible for the development of explosive leg 
strength. Adding strength components to 
training in various combinations has been 
determined as necessary, e.g. maximum force, 
explosiveness, muscle activation speed and 
persistence (Pupišová, Pupiš, 2013). 
One way to develop and enhance explosive leg 
strength is to adopt anaerobic-alactate training 
(Tonhauserová, 2012; Pupišová, 2013). The 
principal goal of a strength anaerobic work-out 
is to acquire speed as well as influence the 
maximum and explosive strength (Pupiš, & 
Broďáni, 2007). Speed-strength is obtained by 
the means of building explosive and maximum 
strength. Anaerobic-alactate strength training is 
an irreplaceable work-out method during the 
preliminary period, but it should be developed 
and implemented into an annual training cycle 
(Přidal – Zapletalová, 2003, Pivovarníček et al., 
2013a). The main requirements necessary for the 
development of explosiveness - form of 
movement, psychological strain, conditions and 
form of realization - should be as approximate to 
competition conditions as possible (Pupiš, Štihec, 
& Broďáni, 2009). The effective usage of 
explosive leg strength requires the acquisition of 
certain jumping skills (Vanderka, 2006), by 

performing exercises of an explosive-jump 
character. However, the structure of the exercise 
should not be disrupted. 
In practice, there are various methods used to 
acquire explosive leg strength (Sedláček, 
Lednický, 2010; Vavák, 2011, Pivovarníček, 
2013b), e.g. plyometric, speed, the isokinetic-
contrasting method. The implementation of 
individual exercises for the development of 
explosive leg strength is recommended 2 to 4 
times a week (McNelly, & Sandlera, 2007; Přidal, 
& Zapletalová, 2010) while measurable changes 
take place after a 4 – 6 week-long cycle 
(Sedláček & Lednický, 2010). The development 
of leg explosiveness is influenced by the player’s 
function (Lenhert, 2007; Vavák, 2011), because 
the forward line players jump more often than 
e.g. the liberos (defensive players). According to 
Zemková, Dzurenková and Pelikán (2002) it is 
possible to increase explosive leg strength by 
20% - 25% by means of training. During the 
training process, a coach should necessarily take 
into consideration the distinct biological 
differences of the female body and therefore the 
strain on it should be increased at a slower rate. 
Naturally, the rapid escalation of training power 
cannot be expected as high as in the case of 
male volleyball players.  
 
The physical conditioning before an actual 
performance concerning explosive leg strength is 
as important as long-term athletic conditioning 
(Pivovarníček, 2013c). The main goal of the 
warm-up exercise is to warm up prior to reaction 
training with an optimum increase in energy 
loss. As a matter of fact, the quality of explosive 
strength training depends to a great extent on 
neuro-regulative processes and it is also 
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influenced by the present state of the body 
(Bielik, Štulrajter, & Jánošdeák, 2003). The 
following authors pointed out the importance 
and timeliness of issues concerning explosive leg 
strength in sports activity (Pivovarniček et al. 
2012, 2013; Pupiš et al. 2013; Švantner et al. 
2013; Pivovarniček, & Pupiš, 2013; Pivovarniček 

et al. 2014). In their studies they dealt with the 
diagnostics and analysis of explosive leg strength 
concerning young elite Slovak football players.  
The aim of the contribution is the development 
of explosive leg strength in a female volleyball 
team during the competition period.  

 
 
METHOD  
 
The experimental group consisted of 12 subjects 
aged 24 (±8 months) from the female extra 
league volleyball team, MŠK Žiar nad Hronom. 
The research took place over the period of 
March and April (6 weeks), at the end of the 
competition season. During this period players 
completed 30 training sessions, while 12 
sessions focused on the development of 
explosive leg strength. All the training sessions 
had a duration of 120 minutes. In our research, 
we used a pedagogical experiment where the 
experimental factor was the implementation of a 
6-week-long mesocycle during the competition 
period with an implementation of 2 training 
sessions a week focusing on the development of 
explosive leg strength. On Tuesdays the 
implemented exercises took place in a fitness 
centre and on Thursdays in a gymnasium.  
 
Fitness centre (weight training) – Tuesdays 
4 series, 8 repetitions / 1 min., 30 % personal 
max. 

1) ¼ squats with anexercising weight on the back 
with lunge jumps 

2) lunges 
3) leg press 

 
Gymnasium (athletics) – Thursdays 

1) vaults over hurdles, 5 x 4 repetitions (at the start 
of the training session) 

2) vertical jumps (40 cm in height), 4 x 8 repetitions 
(at the end of the training session) 
 
In addition to this, players took part in 10 extra 
league matches over the period of March and 
April. 
 
The principal method of research was the testing 
method. The test was measured by the means of 
the Myotest Pro device. In our research, we used 
the testing of speed and strength abilities. The 
testing took place in the gymnasium, where 

players have their training sessions. The initial 
test measuring took place at the beginning of 
the 6 week-long mesocycle and the final test 
measuring took place one week after its end. 
The players warmed up prior to the test under 
the examiner’s supervision. The players were 
provided with a proper explanation and 
instructions on the testing process. 
 
Explosive leg strength test (squat) 
The subject is standing stride with arms akimbo, 
wearing a belt with the Myotest pro device. 
After acoustic signalization (the first beep) the 
subject performs a slow squat until the femoral 
muscle is at the same level with the mat and at 
the same time the angle between the femoral 
muscle and the tibia is at 90 degrees. The 
subject stays in this position and waits for the 
signal (the second beep) to perform a 
consecutive fast contraction (take-off jump), 
with legs in the standard anatomical position 
without bending them up to the abdomen. The 
subject squats a little only during the impact. 
The subject performs 5 attempts and the main 
criterion of the performance evaluation is the 
height in the vertical jump in cm, id est. the 
maximum vertical height achieved by the centre 
of the body. Within the subject framework and 
research evaluation we used the subject analysis. 
The statistically significant results of this study 
were evaluated by means of the Wilcoxon U – 
test for dependent samples and descriptive 
statistics. The statistical significance was attained 
by using the standard 5% significant level (p < 
0,05). 
 
 
RESULTS 
 
Graph 1 represents the results of the initial and 
final testing of explosive leg strength tested on 
extra league volleyball players over a period of a 
6 week-long conditioning work-out at the end 
of the competition season. 
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Graph 1.  
Results of initial and final testing of explosive leg strength 

 
   
Initial testing 
By means of the subject analysis we determined 
the results of the initial testing. Three players 
(2,7,8) in comparison with the rest of the 
experimental group achieved a considerably 
higher performance. The highest performance 
(39.6 cm in height) was achieved by player (7). 
Two players (10, 12) achieved a considerably 
substandard performance and another player 
(12) achieved a very low performance (only 18.7 
cm in height). The rest of the players achieved 
an average performance. The average explosive 
leg strength on the team was 30.4 cm in height.  
 
Final testing 
During the final testing of explosive leg strength 
11 out of 12 players achieved a higher 
performance in comparison with the initial 
testing. The highest performance was achieved 
by player (7) with 43.3 cm, where she improved 
her performance by 3.7 cm (9.3% performance 
improvement). The lowest performance was 
achieved by player (12) who had the lowest 
performance in the initial as well as final testing 
regarding jump height. This player certainly 
achieved the lowest performance (21.4 cm) in 
the final testing in comparison with the rest of 
the team. However, the increase of her 
performance constitutes 2.7 cm, which in her 
case means an improvement of 14.4%. On the 
whole it is the highest improvement within the 
team. Taking into consideration that this player 
fulfils the function of a libero (defence player) 
and in the training process she is not involved in 
exercise that develops explosive leg strength, 
such findings are not surprising. The leg 
explosiveness average of the team during the 
final testing was 32 cm, which constitutes an 
improvement of the jump height by 1.6 cm and 
this in comparison with the initial testing 
represents an improvement by 5.4%. Regarding 
the recorded p level 0.010, we have observed 

changes at a significance level of the p-value, p 
< 0.05. 
Using the intra-individual analysis for recording 
the achieved performance in the jump height 
during the final testing, we recorded two players 
(7, 9) whose improvement was significantly 
higher. Players (2, 3, 4, 5, 6, 8, 10, 11, 12) 
achieved an average improvement and a player 
(1) significantly decreased in her performance. 
The player (9) was recorded with the highest 
improvement in explosive leg strength, even 
though she achieved only an average 
performance during the initial and final tests. 
Her improvement constitutes 3.8 cm, which 
represents an improvement of 12.8%. The 
player (1) who achieved an average performance 
during the initial and final tests, decreased in her 
performance during the final testing by 1.5 cm, 
which represents a decrease of her performance 
by 4.5%. We presume that her performance 
could have been influenced by the beginning 
health problems of the locomotive apparatus.  
 
 
DISCUSSION 
 
The aim of the comparison of the initial and final 
jump height evaluation was to record several 
changes in the performance of explosive leg 
strength within a group. We recorded an 
average increase in performance by 1.6 cm, 
which represents a statistically significant 
improvement of a group (p<0,05). Many authors 
(McNelly, & Sandlera, 2007; Přidal, & 
Zapletalová, 2010) state that training focused on 
explosive leg strength is to be implemented 2 – 
4 times a week during the preliminary period. 
Since we implemented the development of 
explosive leg strength during the competition 
period we decided to implement only 2 training 
sessions. The training sessions continued over a 
period of 6 weeks, although measurable 
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changes can be achieved after 4 – 6 weeks. 
According to Hubka (1970) it is vital to take into 
consideration the distinct biological differences 
of the female body, especially when the strain of 
persistent and strength character is 
implemented. There must be a slower rate of 
strain increase on the female body and at the 
same time the rapid escalation of training power 
cannot be expected as high as in male volleyball 
players. Therefore we were not surprised by the 
low average increase in performance (only 1.6 
cm). Our goal was the development of the 
explosive leg strength of the female volleyball 
team during the competition period and not the 
preliminary one, which is more suitable for the 
development of locomotive skills due to ample 
time. 
An in-depth analysis revealed that the difference 
between the highest and lowest take-off jump 
during the final testing is 21.9 cm. We assume 
that the above-mentioned difference is caused 
by the specific character of strain on individual 
players’ functions and this statement is 
confirmed by many authors (Lenhert, 2007; 
Vavák, 2011). The player (12) whose function on 
the team is libero had the lowest explosive leg 
strength and the player (7) who is the spiker had 
the highest explosive leg strength. Taking into 

account the achieved results we can pronounce 
that the specific exercises implemented 2 times a 
week during the 6 week-long period in the 
competition period had a positive impact on the 
development of the explosive leg strength of the 
female volleyball team. 
 
CONCLUSION 
 
The results of our work show the possibility of 
implementing conditioning trainings even during 
the competition period, in which case the 
players are able to maintain their performance 
acquired during the preliminary period. The 
positive impact of these exercises was confirmed 
with statistical significance (p<0.05). Since the 
number of our experimental sample is small  
(n = 12), the achieved results cannot be 
generalized. 
Regarding the above-mentioned results, the 
author recommends:  

- developing the explosive leg strength of female 
players during the competition period, 

- implementing conditioning training 2 times a 
week during the 6 week-long period, 

- using diagnostic devices so as to determine the 
current state of players. 

 
 
REFERENCES 
 

1. BIELIK, V., ŠTULRAJTER, V. & JÁNOŠDEÁK, J. (2003). Vplyv pohotovostnej dráždivej masáže na 
odrazovú výbušnosť u basketbalistov. In Telesná výchova a šport. Bratislava: FTVŠ UK, 8 (3), 31 – 
33. 

2. ČILLÍK, I. (1997). Rozvoj odrazovej výbušnosti 11- ročných dievčat. In Telesná výchova a šport. 
Bratislava: FTVŠ UK, 8 (3),.25 – 29. ISSN 1335-2245 

3. DOLEŽAJOVÁ, L., & LEDNICKÝ, A. (2007). Cvičenia na rozvoj výbušnej sily dolných končatín. In 
Telesná výchova a šport. Metodická príloha. Bratislava : FTVŠ UK, 17 (1), 1 - 4. ISSN 1335-2245 

4. GRMANOVÁ, K. (2006). Rozvoj rýchlostno–silových schopností karatistov metódou plyometrie. In 
Ako využívať gymnastiku, aerobik, tanec, fitnes, a úpoly na zdokonaľovanie človeka. Bratislava: 
FTVŠ UK, pp. 80 – 85. ISBN 80-89197-47-7 

5. HUBKA, J. (1970). Volejbal – Učebné texty pre školenie trénerov III. tr. Bratislava: Šport, p. 184 s. 
6. KORČOK, P., & PUPIŠ, M. (2006). Všetko o chôdzi. Banská Bystrica, Slovakia : UMB. 236 p 
7. LENHERT, M. (2007). Současné směry teorie a praxe sportovního tréninku : habilitačná práca. 

Olomouc: Univerzita palackého, FTK, 139 p. 
8. McNELLY, E., & SANDLER, E. (2007). Power plyometrics: The Complete Program. Aachen: Meyer 

& Meyer Verlag, p.155. ISBN 1841262005. 
9. PIVOVARNIČEK, P., et al. (2012). Úroveň dynamickej sily dolných končatín elitných mladých 

futbalistov In Atletika 2012. Brno : Masarykova univerzita, Fakulta sportovních studií, pp. 198-
207. ISBN 978-80-210-6016-6 

10. PIVOVARNIČEK P. et al., (2013a). Úroveň akceleračnej rýchlosti, explozívnej sily dolných končatín 
a špeciálnej vytrvalosti futbalových útočníkov. In Studia sportiva. Brno: Masarykova univerzita, 
Fakulta sportovních studií, 7 ( 2), 47-55. ISSN 1802-7679 

11. PIVOVARNIČEK, P., PUPIŠ, M., KITKA, B.,ŠVANTNER, R., MALÝ, T., & BUNC, V. (2013b). Úroveň 
akceleračnej rýchlosti elitných mladých futbalistov. Praha:Česká kinantropologická společnost, 3. - 
ISSN 1211-9261.  17 (3), 103-113. 

12. PIVOVARNIČEK, P., PUPIŠ, M., ŠVANTNER, R. & KITKA, B. (2013c). Úroveň limitujúcich 
pohybových schopností obrancov futbalovej reprezentácie slovenskej republiky do 21 rokov. In 
Exercitatio corporis-motus-salus=Slovak journal of sports sciences: slovenský časopis o vedách o 
športe - ISSN 1337-7310. 5 (2), 27-38. 

Popelka and Pavlovic: THE DEVELOPMENT OF THE... Sport SPA Vol. 12, Issue 2: 33-37

36 
 

www.sportspa.com.ba



13. PIVOVARNIČEK P., et al. (2014.) Komparácia úrovne akceleračnej rýchlosti a explozívnej sily 
dolných končatín z hľadiska hráčskych pozícií u futbalistov reprezentácie Slovenskej republiky 
U21. In Studia sportiva. Brno : Masarykova univerzita, Fakulta sportovních studií, 8 (1), 93-99. 
ISSN 1802-7679. 

14. PIVOVARNIČEK, P., & PUPIŠ, M. (2013). A level of sprint and jump abilities and intermittent 
endurance of elite young soccer midfielders. In Sport Science : International scientific journal of 
kinesiology. Bosnia & Herzegovina: Physical Education Pedagogues Association, 6 (2), 89-95. ISSN 
1840-3662 

15. PŘIDAL, V., &  ZAPLETALOVÁ, Ľ. (2003). Volejbal. Herný výkon – tréning, riadenie. Bratislava. 
FTVŠ UK, p. 180. ISBN 80-88901-85-5 

16. PŘIDAL, V., &  ZAPLETALOVÁ, L. (2010). Volejbal – herný výkon – tréning – riadenie. Bratislava: 
PEEM, p. 181. ISBN 978-80-8113-030-4. 

17. PUPIŠ, M., & BROĎÁNI, J. (2007). Anaeróbny prah a VO2max vrcholových športovcov vo 
vzájomnom vzťahu. Studia Kinantropologica, VII, (1), s.29- 35. 

18. PUPIŠ, M., & ŠTIHEC J., & BROĎÁNI  J. (2009).  Vplyv inhalácie 99,5 % kyslíka na organizmus 
basketbalistov pri anaeróbnom zaťažení. Exercitatio - corpolis - motus – salus. 1:80-86. 

19. PUPIŠ, M. et al. (2013). Explozívna sila dolných končatín a špeciálna vytrvalosť u elitných mladých 
stredových hráčov vo futbale In Kondičný tréning v športových hrách. Banská Bystrica : Slovenská 
asociácia kondičných trénerov, 2013,  88-98. ISBN 978-80-8141-050-5 

20. PUPIŠOVÁ, Z., & PUPIŠ, M. (2013). Rozvoj výbušnej sily dolných končatín plavcov. In Šport a 
rekreácia 2013: zborník vedeckých prác. Nitra: UKF, pp. 191-196. 

21. PUPIŠOVÁ, Z. (2013). Rozvoj výbušnej sily dolných končatín a jej vplyv na efektívnosť štartového 
skoku v plávaní. Krakov: SSP, p.108 

22. SEDLÁČEK, J., &  LEDNICKÝ, A. (2010). Kondičná atletická príprava. Bratislava : Slovenská 
vedecká spoločnosť pre telesnú výchovu a šport, p. 168. ISBN 978-80-89075-34-8. 

23. ŠVANTNER, R., et al. (2013). Rýchlostno-silové predpoklady elitných mladých futbalových 
útočníkov. In Kondičný tréning v športových hrách. Banská Bystrica: Slovenská asociácia 
kondičných trénerov, pp.76-87. ISBN 978-80-8141-050-5 

24. VANDERKA, M. (2006). Teoretické východiská a možnosti využitia plyometrie v kondičnej príprave 
športovcov. In Atletika. Bratislava: ICM Agency, pp. 196 – 206. ISBN 80-89257-01-1 

25. VAVÁK, M. (2011). Volejbal – kondiční příprava. Praha: Garda Publishing, p.224. ISBN 978-80-
247-3821-5 

26. TONHAUSEROVÁ, Z. (2012). Vplyv tréningového procesu na vybrané pohybové schopnosti detí 
mladšieho školského veku In Kondičný tréning v roku 2012 Banská Bystrica: Univerzita Mateja 
Bela, p. 160-170. 

27. ZEMKOVÁ, E., DZURENKOVÁ, D., & PELIKÁN, H. (2002). Odrazové schopnosti mladých 
rockenrolistov. In Telesná výchova a šport. Bratislava: FTVŠ UK, 7 (3), 18-20. ISSN 1335-2245 

 
 
Corresponding author address: 
Jaroslav Popelka  
Matej Bel University in Banská Bystrica  
Faculty of Humanities,  
Department of Physical Education and Sports  
Phone: +421 48 446 7554  
Email: jaroslav.popelka@umb.sk 
 
 

Popelka and Pavlovic: THE DEVELOPMENT OF THE... Sport SPA Vol. 12, Issue 2: 33-37

37 
 

www.sportspa.com.ba

mailto:jaroslav.popelka@umb.sk



