
2019

02

89

The influence of circuit training on the development of strength and 
speed-power abilities in basketball players of 18-19 years old

Strelnikowa I.V. 1ABC Polevoy G.G.2DE

1, 2Department of physical education, Vyatka State University, Kirov, Russia

Authors’ Contribution: A – Study design; B – Data collection; C – Statistical analysis; D – Manuscript Preparation;  
E – Funds Collection.

Abstract
Purpose: to determine the influence of circuit training on the level of strength and speed-strength abilities development 

in basketball players of 18-19 years old at the pre-competitive and competitive stages of the training process.
Material: athletes (n = 32) were divided into 2 groups of 16 people. The pedagogical experiment lasted 7 months. Tests 

were applied to determine speed-power abilities: standing long jump test (broad jump, cm); vertical jump 
test. Strength was evaluated by the following tests: pull-up bars; hanging leg raises (stall bars).

Results: it was determined that power and speed-power abilities are leading in basketball. It was proposed the set 
of physical exercises performed on the principle of circuit training. It was confirmed the expediency of the 
circuit training applying for the development of power and speed-power abilities in basketball players. It is 
established that the circular training in the preparatory and final parts of the training increases the speed and 
speed-strength indicators of basketball players.

Conclusions: It is recommended the circuit training applying at the pre-competitive and competitive stages of the training 
process. 
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Introduction1

Power and speed-power abilities are one of the leading 
components of basketball players’ physical fitness. The 
high level of their development has a positive effect on 
the physical and technical readiness of athletes [1-3]. The 
most favorable period for the development of strength 
abilities in males is age after 16 years. The most favorable 
period for the development of speed abilities is observed 
much earlier [4, 5]. Therefore, the age of 18-19 years can 
be considered favorable for the experiment.

In the modern scientific literature was accumulated 
extensive knowledge devoted to the peculiarities of the 
strength and speed qualities development in athletes of 
various sports in the course of many years of training [6–
9]. Numerous publications provide experimental data on 
the peculiarities of the various training modes influence 
and the human body responses to the performance of 
power and speed loads [10–13].

However, the generally accepted forms of training 
organization become the same type and familiar to the 
athletes. Therefore, it is necessary to search for new 
forms and promising approaches to the training process 
organization. Such an approach is especially important in 
the pre-competitive and competitive stages.

Circuit training is one of the modern forms of 
exercise. Such training effectively solves the problems 
of the interconnected development of physical qualities, 
strength and speed-strength abilities. Performing the 
usual training motor actions in a circle allows you to 
repeat them repeatedly and in a complex with a large 
motor density [14].

Circuit training sets are widespread in sports, among 
schoolchildren and overweight people [15-18]. In 
basketball, there are studies that confirm the effectiveness 
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of the circuit training applying in the training process [19, 
20].

The purpose of the work is to determine the influence 
of circuit training on the level of development of power 
and speed-power abilities of basketball players of 18-19 
years old at the pre-competitive and competitive stages of 
the training process.

Material and methods
Participants: Basketball players took part in the study 

(n = 32, age - 18-19 years old). The athletes were divided 
into 2 groups: control (CG) and experimental (EG). The 
study lasted 7 months.

Procedure:
Control tests were performed at the beginning and at 

the end of the experiment according to the following tests: 
standing long jump; vertical jump; pull-up bars; hanging 
leg raises (stall bars) [21, 22].

Circular training was applied in the EG during the 
preparatory and final parts of the training: in the pre-
competition period - 2 times a week; in the competitive 
period - once a week. The group was divided into 4 
subgroups, which were located in different sectors. The 
peculiarity of the experiment was that EG athletes moved 
from one sector to another with a basketball ball. The flow 
method was applied. In the first sector, the athletes carried 
out the following tasks: barrier jumps single leg (low 
barriers) (20 push-offs with each foot); high bar squat 
vs. low bar squat (10-20 times ); rope jumps (100-150 
times); vertical jumps with a touch of a basketball hoop 
(10 jumps). In the second sector, exercises with a bar were 
performed (weight  was 30-40% of the athlete’s weight): 
close grip barbell bench press) (up to 50 cm) - 5x5 times; 
seated barbell military press - 5x5 times; calf raise in 
standing position - 2x20 times;  incline bench press (45 
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degrees) - 5x5 times. In the third sector, the following 
exercises were performed: barrier jumps single leg (20 
push-offs each foot); box jumps down (60 cm height) - 
followed by a vertical jump with a touch of a basketball 
hoop; shots (distance to the basketball backboard was 1.5 
meters, 15-20 shots). In the fourth sector, the following 
exercises were performed: eurofit sit up test (hands with 
the ball are placed in front of the chest) - 2x10 times; 
single leg lateral barrier jump, low barriers) (20-30 push-
offs); parallel bar dips - 3x5 times.

Statistical analysis:
The results were processed in Excel (Student’s t- test, 

the result was significant at p <0.05).

Results
The level of athletes was about the same in comparison 

of the initial indicators. The differences between the 
groups were not significant (p> 0.05). The analysis of 
the results revealed that a positive trend was observed 
in all tests of the EG and the CG groups. However, the 
dynamics of their changes was different (Table 1).

In the test “Standing long jump” the result improved: 
in the EG from 247.6 ± 2.81 (at the beginning of the 
experiment) to 269.6 ± 2.76 (at the end of the experiment). 
The result improved in the CG from 244.15 ± 3.93 (at 
the beginning of the experiment) to 256.1 ± 2.93 (at the 
end of the experiment). The increase in the test result is 
significant in both groups (p <0.05). However, at the end 
of the experiment, athletes from the EG were ahead in the 
athletes’ test result from the CG (t = 3.38; p <0.05). 

The indicators in the test “Vertical jump” also 
increased in both groups: in the EG - from 60.7 ± 3.2 to 
67.06 ± 3.3 (p <0.05); in the CG - from 61.6 ± 2.53 to 
63.5 ± 3.85 (the result is unreliable, p> 0.05). Intergroup 
comparison showed significantly reliable results for the 
athletes of EG (t = 2.4; p <0.05).

Significantly reliable changes revealed in both groups 
in the “Pull-up bars” test: in the EG - from 9.4 ± 0.63 
to 13.0 ± 0.62 (p <0.05); in the CG - from 8.9 ± 0.69 
to 10.8 ± 0.62 (the result is unreliable, p> 0.05). The 
resulting difference in the increase of groups’ indicators is 

significantly reliable for the EG (t = 2.5; p <0.05).
The result improved in both groups in the test “Hanging 

leg raises (stall bars)”. In the EG, the increase was from 
11.3 ± 0.66 to 20.5 ± 1.27 (p <0.05). In the CG - from 
12.2 ± 1.04 to 12.6 ± 1.12 (the result is unreliable, p> 
0.05). The final comparison at the end of the experiment 
revealed the advantage of the EG (t = 4.66; p <0.05). 

The results analysis of the final test revealed that the 
athletes of the EG were significantly ahead of the athletes 
of CG in all tests (p <0.05).

These data confirm that the increase in all indicators 
during the experiment was significantly higher in the EG 
than in the CG. This is a strong argument in favor of the 
circuit training applying for basketball players of 18–19 
years old at the pre-competitive and competitive stages of 
the training process.

Discussion
At the present stage of basketball development, the 

increased sportsmanship requires technical skills from 
athletes for competitive actions and the concentrated 
development of physical qualities. The main elements of 
most integral motor actions in basketball are speed and 
strength [3, 22-23]. With the simultaneous improvement 
of strength and speed in terms of training the jumping 
ability is also improved.  The jumping ability is a form 
of speed-power abilities expression [24-27]. The need 
for local effects on certain sets of muscles increases to 
provide the necessary strength and speed-strength training 
[28-31]. The following exercises are performed in this 
training where the power abilities reach a maximum by 
increasing the speed of muscle contraction: rope jumping; 
“Short” and “long” jumps over barriers; exercises with 
bar; squats; exercises with small weights bar [32].

The effectiveness of the circuit training applying 
is complex. It helps to increase athletes’ skills, to fight 
actively against obesity, and to develop the physical 
qualities in children and adults [15-18]. The generalization 
of experimental data allows us to conclude that it is 
advisable to apply the sets of circuit training for athletes at 
different stages of readiness. This approach is effective in 

Table 1. Comparative analysis of indicators in basketball players of 18-19 years old

Indicators Group Before 
experiment After experiment t; p

Standing long jump (cm)
EG 247.6±2.81 269.6±2.76 t=5.59; p<0.05
CG 244.15±3.93 256.1±2.93 t=2.39; p<0.05
t; p t=0.74; р>0.05 t=3.38; p<0.05 –

Vertical jump (cm)
EG 60.7±3.2 67.06±3.3 t=2.6; p<0.05
CG 61.6±2.53 63.5±3.85 t=1.23; р>0.05
t; p t=0.74; р>0.05 t=2.4; p<0.05 –

Pull-up bars (times)
EG 9.4±0.63 13.0±0.62 t=4.07; p<0.05
CG 8.9±0.69 10.8±0.62 t=2.04; р>0.05
t; p t=0.54; р>0.05 t=2.5; p<0.05 –

Hanging leg raises (stall bars) (times)
EG 11.3±0.66 20.5±1.27 t=6.42; p<0.05
CG 12.2±1.04 12.6±1.12 t=0.26; р>0.05
t; p t=0.73; р>0.05 t=4.66; p<0.05 –

Notes:  the significant changes in indicators are highlighted.
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basketball [19-20]. Currently, the volume of training and 
competitive loads has increased significantly. It doesn’t 
always correspond to the level of athletes’ physical 
fitness. We have proposed to perform a set of physical 
exercises for the development of strength and speed-
strength abilities in basketball players of 18-19 years 
old (circuit training). The performance of such exercises 
is most effective at the pre-competitive and competitive 
stages of the training process.

We have proposed another organizational scheme for 
circuit training:

• The alternation of four sectors, in which there 
were also four “stations” (tasks). Athletes performed all 
activities in each sector and then moved to another sector.

• Athletes were evenly distributed across all sectors 
and at the same time began to perform exercises.

• Moving from one sector to another the athletes drive 

the ball.
• Athletes performed maximum intensity exercises 1-2 

times a week.
Thus, the purpose of the research is achieved and 

confirmed by the results of a pedagogical experiment.

Conclusion
The obtained data are confirmed by the results of 

the experiment and indicate a significant effect of the 
circular training on the absolute improvement of all the 
studied indicators in the EG. The results of the study 
are new, relevant and promising for further study.  The 
circuit training at different stages of many years training 
is recommended for coaches.
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