
73 

 

UDC [796.323.2:796.015.58:796.012.11+796.012.13]-053.6 

ISSN (English ed. Online) 2311-6374 

2021. Vol. 9. No. 2, pp. 73-83 

USING THE METHOD OF CIRCUIT TRAINING IN THE DEVELOPMENT 

OF HIGH-SPEED AND POWER ABILITIES OF 15-16-YEAR-OLD 

BASKETBALL PLAYER 

 

Irina Pomeshchikova 

Natalііa Chucha 

Iryna Shyriaeva 

Kharkiv State Academy of Physical Culture, 

Kharkiv, Ukraine 

 

Purpose: to determine the effectiveness of using a set of high-speed and power 

exercises by the circular training method in the training process of 15-16-year-old 

basketball players.  

Material and methods: two groups of 15-16-year-old basketball players of 

Kharkov BC “Junior” in the total number of 20 sportsmen (control group, n=10, 

experimental group, n=10) took part in the research. The pedagogical experiment 

lasted 2 months and consisted of the introduction in the educational and training 

process of the experimental group of specially selected exercises which were used by 

means of the method of circuit training. The set of exercises included jumps through 

a gymnastic bench, jumps out from a deep squat, jumps in-depth, throwing of a 

stuffed ball sitting and standing, jumps up with reaching out the suspended ball. The 

offered set of exercises was applied on each training classes at the beginning of the 

main part. The total number of training classes in a week of control and experimental 

group equaled four lasting 135 minutes.  

Results: introduction to the educational and training process of experimental 

group of 15-16-year-old basketball players of specially selected exercises aimed at 

the development of high-speed and power abilities with using the method of circuit 
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training, was revealed the reliable improvement of indicators of test exercises: 

standing long jump (t=2,13; р<0,05), standing high jump (t=2,14; р<0,05), high jump 

from running start (t=2,24; р<0,05). The reliable difference wasn't revealed in the test 

“Throwing of a stuffed ball weighing 1 kg, standing” (t=0,86; р>0,05).  

Conclusions: the improvement of manifestation of indicators of high-speed 

and power abilities of 15-16-year-old basketball players of the experimental group 

after the introduction of specially selected exercises with using the method of circuit 

training was: in the test “Standing long jump” – 2,73%, “Standing high jump” – 

5,54%, “ High jump from running start” – 6,32%, “Throwing of a stuffed ball 

weighing 1 kg, standing” – 7,62%. 

Keywords: basketball players, high-speed and power qualities, method of 

circuit training. 

 

Introduction 

A significant manifestation of high-speed and power abilities is characterized 

by competitive motor activity in sports games [9]. 

About 70% of all movements of a basketball player are high-speed and power 

nature in basketball. This is because the basis of a basketball player’s competitive 

motor activity is made up of various types of running, jumping, throwing the ball - 

motor actions that, in conditions of earth gravity and opponent’s opposition, require 

the manifestation of significant muscle strength at short intervals. In this regard, high-

speed and power training of basketball players was paid and is paid a lot of attention 

[18]. 

Some specialists in sports games indicate that high-speed and power exercises 

are the basis for mastering some techniques of the game [11, 14, 20]. 

The authors propose to use a variety of jumps, throwing stuffed balls [19], 

exercises with a resistance of partners and exercises with stuffed balls [10], jump 

exercises on sand [1], jump exercises in combination with elements of the technique 

[12], etc. 
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In our previous researches, indicators of high-speed and power abilities of 

basketball players [17], high-speed and power preparedness of pupils of the 

vocational institution were considered [5]. It was found that the state of high-speed 

and power abilities of student basketball teams have a rather high level at the end of 

the school year. This indicates that physical exercises that are used in the training 

process of basketball players positively affect high-speed and power abilities [17]. 

The results of our past researches made it possible to establish the influence of 

specially selected complexes of exercises with a resistance of partners and exercises 

with aggravation on the indicators of high-speed and power preparedness of 17-20-

year-old basketball players [12]. Based on the results of our previous researches, we 

found a reliable improvement in the results in throwing a basketball ball and a ball 

weighing 2 kg per range, the result of standing jump up, the amount of lifting the 

torso sitting from the lying position in 15 seconds. Earlier, we conducted researches 

of the indicators of high and speed power abilities of 14-15-year-old beach handball 

players, the developed by us system of specially directed exercises on sand reliably 

influenced the indicators of standing jump, standing jump up, standing jump up with 

a turnover of 180° [12]. The obtained results are a fairly reliable basis for our 

approaches for this research. 

A significant number of authors indicate that one of the effective methods for 

developing high-speed and power abilities of basketball players is the method of 

circuit training [4, 13, 15, 16]. 

We suggested that using the method of circuit training with specially selected 

exercises can increase the performance of high-speed and power abilities of 15-16-

year-old basketball players.  

Connection of the research with scientific programs, plans, topics. The 

research was carried out by the theme of the research plan of Kharkiv state academy 

of physical culture “The improvement of the educational and training process in 

sports games” for 2019-2023. 
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The purpose of the research is to determine the effectiveness of using a set of 

high-speed and power exercises using the method of circuit training in the training 

process of 15-16-year-old basketball players. 

Research tasks: 

1. To conduct the analysis of scientific-methodological literature on the 

development of high-speed and power abilities among young basketball players. 

2. To prove experimentally the effectiveness of using the method of circuit 

training to develop high-speed and power abilities of basketball players. 

Material and Methods of research 

Two groups of basketball players of BC “Junior” in Kharkiv at the age of 15-

16 years in the total number of 20 people (control group, n = 10, experimental group, 

n = 10) took part in the research. To determine indicators of the manifestation of 

high-speed and power abilities, tests were used: standing long jump, standing jump 

up, running jump up, and throwing a stuffed ball weighing 1 kg, standing. The 

pedagogical experiment lasted 2 months and consisted of introducing into practice 

specially selected exercises of the experimental group that were used using the 

method of circuit training. The set of exercises is shown in Figure 1. 

 
Fig. 1. The example of exercises included in the experimental program using the 

method of circuit training  
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The complex of exercises included running zigzag around the stands, jumps 

through stuffed balls, jumps up with finishing the ball in the shield, jumping out of 

the squat, jumps through barriers, throwing the stuffed ball, standing, jumps through 

tumbles of different heights, speed up. The proposed complexes of exercise were 

used at each training session at the beginning of the main part. The total number of 

training sessions per week of the control and experimental groups was four for 135 

minutes. 

The following research methods were used the research: analysis of scientific-

methodological literature, pedagogical testing, pedagogical experiment, methods of 

mathematical analysis. 

To analyze the obtained information, the application package Microsoft Excel 

was used, the validity of the discrepancies was established based on the calculation of 

Student criterion, at p<0,05. 

Results of the research 

At the beginning of the pedagogical experiment, the control and experimental 

groups probably didn’t differ from each other in all indicators of testing the 

manifestation of high-speed and power abilities (Table 1). 

Table 1 

The comparison of indicators of high-speed and power abilities of 15-16-year-old 

basketball players of experimental and control groups before the pedagogical 

experiment 

Tests Indicators Х ± m 

EG(n=10) CG(n=10) t р 

Standing long jump (cm) 222,8±2,04 225,5±2,30 0,88 >0,05 

Standing jump up (cm)  53,25±1,12 54,12±1,25 1,12 >0,05 

Running jump up (cm) 60,1±1,27 59,7±1,34 0,22 >0,05 

Throwing a stuffed ball weighing 1 kg, 

standing (m) 

10,5±0,71 10,7±0,80 0,19 >0,05 

 

After experimenting, comparing the test results in the experimental group, the 

reliable improvement in the results of the tests was revealed: standing long jump, 

standing jump up, running jump up (p<0,05). A probable difference wasn’t found in 
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the test throwing a stuffed ball weighing 1 kg, standing (p>0,05). The results of the 

changes are shown in Table 2. 

Table 2 

Indicators of the manifestation of high-speed and power abilities of 15-16-year-

old basketball players of the experimental group before and after the 

pedagogical experiment 

 

Tests 

Indicators Х ± m 

Before the 

experiment 

(n=10) 

After the 

experiment 

(n=10) 

t р 

Standing long jump (cm) 222,8±2,04 228,9±2,01 2,13 <0,05 

Standing jump up (cm)  53,25±1,12 56,20±0,80 2,14 <0,05 

Running jump up (cm) 60,1±1,27 63,9±1,12 2,24 <0,05 

Throwing a stuffed ball weighing 1 

kg, standing (m) 

10,5±0,71 11,3±0,60 0,86 >0,05 

 

The improvement in the manifestation of the high-speed and power abilities of 

15-16-year-old basketball players of the experimental group was: in the test 

“Standing long jump” – 2,73%, “Standing jump up” – 5,54%, “Running jump up” – 

6,32%, “Throwing a stuffed ball weighing 1 kg, standing” – 7,62% (Fig. 2). 
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Fig. 2. Qualitative indicators of changes in the manifestation of high-speed and 

power abilities of 15-16-year-old basketball players of the experimental group after 

the pedagogical experiment (percentages) 

 

It should be noted that the largest changes in indicators of the manifestation of 

high-speed and power abilities of 15-16-year-old basketball players of the 

experimental group occurred in the indicators of running jump up. 
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Conclusions / Discussion 

Our research was carried out based on recommendations of specialists in sports 

games on the need to preserve and increase the level of physical fitness of young 

sportsmen, including high-speed and power abilities, which are the basis for 

mastering the techniques. Kaftanova T.V., Husakovskyi A.V. proposed the methods 

for the development of high-speed and power abilities of basketball players of the 

student team. The data of the authors’ pedagogical experiment show the significant 

improvement in results of the test “pull-up” by 22,8%, in the test “lifting the torso 

from the lying position” by 34,7%, in the test “knee extension” by 55%, in the test 

“raising the legs to the crossbar” - by 36,8%, in the test “throwing a stuffed ball” - by 

36,1% [6]. 

Vorontsov N. D., Pavlov P.V., Zhelezniakov A. G., applying the method of 

circuit training in physical training of basketball players of the sports section of the 

university, noted the dynamics in the results of basketball players of the experimental 

group in throwing a stuffed ball from behind the head by 15,7%, in standing jump up 

by 7,7%. [3]. Bondar A. A. came to the conclusion that specially selected exercises 

inserted into the complex of the circuit training have a positive effect on special 

physical training, as evidenced by a reliable improvement in indicators of jump up 

[2]. 

The results of our research continue several works to study and improve the 

methods for the development of high-speed and power abilities of basketball players. 

The results of our research are consistent with the data of other researchers [2, 3, 7]. 

The authors note that regular physical exercises using the method of circuit training 

positively affect the manifestation of high-speed and power abilities of basketball 

players [6, 8]. 

So, the complex of developed by us exercises, which were carried out by the 

method of circuit training, improved the indicators of the manifestation of high-speed 

and power abilities of 15-16-year-old basketball players of the experimental group. 

This is expressed in the reliable improvement in results of the tests: standing long 

jump, standing jump up, running jump up (p<0,05). The results of our research allow 
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us to recommend to coaches to improve the manifestation of high-speed and power 

abilities to use the method of circuit training in the training process of basketball 

players using a set of high-speed and power exercises. 

Prospects for further research. Further research is planned to focus on 

determining the effectiveness of using the method of circuit training in developing 

other physical qualities of basketball players. 

 

Conflict of interests. The authors declare that no conflict of interest. 

Financing sources. This article didn’t get the financial support from the state, 

public or commercial organization. 

 

References 

1. Bykova, O. O., Strel'nykova, Je. Ja., Pomeshhykova, I. P. & Ljahova T. P. (2015), 

«Zminy rivnja shvydkisno-sylovyh zdibnostej gandbolistiv-pljazhnykiv 14-15 rokiv 

pid vplyvom special'no pidibranyh vprav», Slobozhans'kyj naukovo-sportyvnyj 

visnyk, No. 6, рр. 30-34. doi.org/10.15391/snsv.2015-6.004. (in Ukr.) 

2. Bondar', A. A. (2020), «Povyshenija funkcional'nyh vozmozhnostej organizma 

studentov-basketbolistov metodom krugovoj trenirovki», Uchenye zapiski 

universiteta Lesgafta, No.8 (186), рр. 50-53. (in Russ.) 

3. Voroncov, N. D., Pavlov, P. V. & Zheleznjakov, A. G. (2017), «Primenenie 

metoda krugovoj trenirovki v fizicheskoj podgotovke basketbolistov sportivnoj sekcii 

vuza», Uchenye zapiski. Jelektronnyj nauchnyj zhurnal Kurskogo gosudarstvennogo 

universiteta, No.1 (41). (in Russ.) 

4. Zhilina, N. O. (2019), «Primenenie metoda krugovoj trenirovki v uchebno-

trenirovochnom processe junyh basketbolistov s cel'ju razvitija pryguchesti», 

Innovacii i tradicii v sovremennom fizkul'turnom obrazovanii, рр. 128-131. (in Russ.) 

5. Zaseka, M. & Pomeshhikova, I. (2015), «Uroven' razvitija skorostno-silovyh 

sposobnostej uchashhihsja professional'no-tehnicheskogo uchebnogo zavedenija», 

Sovremennyj nauchnyj vestnik, T. 4, No. 1, рр. 67-74. (in Russ.) 



81 

 

6. Kaftanova, T. V. & Gusakovs'kij, O. V. (2016), «Efektivnіst' metodu kolovogo 

trenuvannja u pіdvishhennі silovih zdіbnostej basketbolіstіv students'koї komandi», 

Fіzichna kul'tura, sport ta zdorov’ja nacії, No. 2, рр. 46-50. (in Ukr.) 

7. Kaftanova, T. V. & Gusakovs'kij, O. V. (2015), «Zastosuvannja metodu kolovogo 

trenuvannja u virіshennі problem fіzichnoї pіdgotovki basketbolіstіv», Fіzichne 

vihovannja ta sport u kontekstі derzhnoї programi rozvitku fіzichnoї kul'turi V 

Ukraїnі: dosvіd, problemi, perspektivi, рр. 17-21. (in Ukr.) 

8. Korovjakovskaja, A. Ju. (2018), «Raznovidnosti i osobennosti ispol'zovanija 

krugovoj trenirovki v processe podgotovki junyh basketbolistov», Nauka-2020, 

No. 3(19), рр. 86-92. (in Russ.) 

9. Malins'kij, І. J., Tereshhenko, V. І. & Pristupa V. І. (2019), «Organіzacіja 

navchal'nih zanjat' z fіzichnogo vihovannja za metodom kolovogo trenuvannja», 

Іrpіn' : Un-t DFS Ukraїni, 130 р. (in Ukr.) 

10. Nesen, O. O. & Prijmak, S. V. (2018). «Zmіni pokaznikіv shvіdkіsno-silovih 

zdіbnostej basketbolіstіv 14-15 rokіv pіd vplivom vprav іz obtjazhenim m’jachem ta 

oporom partnera», Sportivnі іgri, No. 4, рр. 30-39. (in Ukr.) 

11. Nesen, O. O., Shirjaєva, І. V. & Єvtushenko І. M. (2018), «Udoskonalennja 

tehnіchnoї pіdgotovlenostі basketbolіstіv 10-11 rokіv na bazі rozvitku koordinacіjnih 

ta shvidkіsno-silovih zdіbnostej», Sportivnі іgri, No. 1, рр. 13-21. (in Ukr.) 

12. Nesen, O. & Shirjaєva, І. (2020), «Dinamіka pokaznikіv shvіdkіsno-silovih 

zdіbnostej gravcіv students'kih komand u basketbolі 3h3 pіd vplivom specіal'no 

pіdіbranih vprav», Sportivnі іgri, No. 2 (16), рр. 40-49. (in Ukr.) 

13. Paєvs'kij, V. V. & Perevoznik, V. І. (2018), «Osnovi metodiki vdoskonalennja 

shvidkіsno-silovih zdіbnostej sportsmenіv v іgrovih vidah sportu», Problemy i 

perspektyvy rozvytku sportyvnyh igor i jedynoborstv u vyshhyh navchal'nyh 

zakladah: materialy konferencii', T. 2, рр. 55-59. (in Russ.) 

14. Pas'ko, V. V., Nesen, O. O., Martyrosjan, A. A. & Pomeshhykova I. P. (2021), 

«Vdoskonalennja tehnichnoi' pidgotovlenosti regbistiv na osnovi rozvytku 

shvydkisno-sylovyh zdibnostej», Sportyvni igry, No. 1(19), рр. 42-51. (in Ukr.) 



82 

 

15. Poperekov, V. S., Buldakova, N. V., Bandakov, M. P., Zhilina, N. O. & Solgalov 

V. S. (2018), «Akcentirovannoe razvitie pryguchesti u junyh basketbolistov metodom 

krugovoj trenirovki», Chelovek. Sport. Medicina, T. 18, No. 4, рр. 103-109. DOI: 

10.14529/hsm180415. (in Russ.) 

16. Solodovnik, E. M. (2020), «Razvitie skorostno-silovyh kachestv basketbolistov 

metodom krugovoj trenirovki», Voprosy pedagogiki, № 7-2, pp. 152-155. 

17. Udovichenko, V. M., Chucha, N. I. & Olijnyk V. O. (2017), «Riven' shvydkisno-

sylovoi' pidgotovlenosti studentiv-basketbolistiv», Sportyvni igry, No. 4, рр. 56-58. 

(in Ukr.) 

18. Hromaev, Z. M. (2006), «Razvitie fizicheskih kachestv basketbolistov», Kiev : 

FBU, 112 р. (in Russ.) 

19. Shevchenko, O. O. (2016), «Zminy pokaznykiv shvydkisnoi' ta shvydkisno-

sylovoi' pidgotovlenosti u volejbolistiv 12-13 rokiv», Slobozhans'kyj naukovo-

sportyvnyj visnyk, No. 2 (52), рр. 132-135. (in Ukr.) 

20. Nesen, O., Pomeshchikova, I., Druz, V., Pasko, V., Chervona, S. (2018), 

«Changes of technical preparedness of 13-14-year-old handball players to develop 

high-speed and power abilities», Journal of Physical Education and Sport, Т. 18, № 2, 

С. 878-884. DOI:10.7752/jpes.2018.02130 (in Eng.). 

 

Received: 22.03.2021. 

Published: 26.04.2021. 

 

Information about the Authors 

Irina Pomeshchikova: PhD, assistant professor; Kharkiv State Academy of Physical 

Culture: Klochkivska str. 99, Kharkiv, 61058, Ukraine.  

ORCID: https://orcid.org/0000-0003-1343-8127 

E-mail: pomeshikovaip@ukr.net  

 

 

https://orcid.org/0000-0003-1343-8127


83 

 

Natalііa Chucha: Kharkiv State Academy of Physical Culture: Klochkivska str. 99, 

Kharkiv, 61058, Ukraine.  

ORCID: https://orcid.org/0000-0002-2564-4860 

E-mail: natali.chucha@ukr.net 

 

Iryna Shyriaeva: Kharkiv State Academy of Physical Culture: Klochkivska str. 99, 

Kharkiv, 61058, Ukraine.  

ORCID: https://orcid.org/0000-0002-9241-1506 

E-mail: shiryaeva90@list.ru 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://orcid.org/0000-0002-2564-4860
https://orcid.org/0000-0002-9241-1506
mailto:shiryaeva90@list.ru

