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Abstract:  
At present, physical performance is most widely studied in sports practice and is of undoubted interest for 

experts in both biomedicine and sports training (Cherepov, E., Khafizova A., Aminov A, Cherepova I., 2017). 

Athlete's physical performance is the most important aspect of fitness that depends on the morphological and 

functional status of the body. The level of development of physical qualities and functional systems that directly 

affect the result in any sport is reflected in the indicators of physical performance. Physical performance is 

expressed by the amount of work that is performed at a particular heart rate (Stovba, I.R., Stolyarova, N.V., 

Petrozhak, O.L., 2018). 

The article provides a comparative analysis of the physical performance indicators inbadmintonplayersand their 

peers who are not involved in sports. 10 badminton playersaged from 17 to 19 years and their peers (n=10) were 

examined. An increase in the level of physical performance among badminton players was revealed, which 

correlated with the growth of sportsmanship. 
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Introduction.  

Physical performance is an expression of human life inspired by movements. It manifests itself in various 

forms of muscle activity and depends on a person’s ability and motivation for professional success. 

Badminton is one of the three most challenging competitivesports and is also considered the fastest racquet 

sport. This game provides a general technology for physical exercises, creates a set of motor skills, as well as the 

necessary physical and psychological fitness for faster and more successful mastery of knowledge based on 

precise motor skills (Lepeshkin, V.A., 2007; Shcherbakov, A.V., 2010; Yarmak, O., Blagii, O., Palichuk, Y., 

Hakman, A., Balatska, L., Moroz, O., Galan, Y., 2018 ). Badminton is a new direction in physical education of 

students. Its introduction to physical education classes at universities can bothsolve the issue of attracting 

students to physical education andimprove students’ health in general(Iconomescu TM., Mîndrescu V., Talaghir 

LG,2017; Cherepov, E.A., Eganov, A.V., Aminova, A.S., Savinykh, E.Y., 2019). 

Many authors write that badminton is an effective means to maintain a healthy lifestyle, increase the 

functional status of a person and his/her performance(Cherepov, E., Khafizova A., Aminov A, Cherepova I., 

2017; Talaghir, L. G., Mocanu, G. D., Iconomescu, T. M., Mîndrescu, V., 2018). 

Badmintonis acyclic sports with the following characteristics: 1) the speed of movement; 2) the speed of 

technique with minimum preparation; 3) the speed of thinking; 4) the number of risky attacks. 

Badminton allows to diversify the impact on the human body, develop strength, endurance, coordination 

and speed of movements, improve joints mobility, promote a wide range of motor skills and volitional qualities 

(Bykov, E.V., Zinurova N.G., Chipyshev A., 2016;Gromov, V.A., 2013). Badminton satisfies the body’s need 

for a load and allows achieving perfect movements with less effort. 

Badminton elements distribute load to all muscle groups and all systems of the body. Therefore, they create 

a significant biological reserve for high performance. 

The body of a badminton player adapts more quickly to optimal performance. Indicators that determine 

performance in badminton are speed maintenance and the number of effective competitive actions. Improving 

the performance of a badminton player presumes functional improvement by systematically performing training 

and increasing its qualitative and quantitative characteristics (Povareshchenkova, Y.A., Avdeeva, A.A., 2006). 

The purpose of the study is to identify the effect of badminton classes on the development of physical 

qualities and physical performance among students. 

 

Materials and methods.  
The study was conducted on the basis of the South Ural State University during the 2016-2017 academic 

year. Twenty full-time students aged from 17 to 19 years participated in the experiment. 

2 groups were formed of 10 people each. Classes were held 2 times a week for 90 minutes. In the control 

group (CG), traditional PE classes were conducted; in the experimental group (EG), badminton elements were 



I.R. STOVBA, N.V. STOLIAROVA, O.L. PETROZHAK, E.YU. SAVINYKH, I.A. KOMKOVA
 

--------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
2442

added to the training sessions. The methodology is based on the badminton program for high school students 

(Pakin, A.P., 2004). 

To determine the level of preparedness and development of physical qualities, the following tests were 

used: 30m run (speed qualities), 6x5m shuttle run (coordination abilities); standing long jump (speed-strength 

qualities);push-ups (strength qualities). 

General physical performance in badminton students and non-badminton students was determined by the 

Ruffiertest. 

The Ruffier test was designed to assess the performance of the heart during physical exertion. The 

technique is considered as accurate and often used. It determines the ability of the heart muscle to adapt to 

physical activity. The method is based on three principles: simple and active exercises, simultaneous assessment 

of heart rate (HR) before and after activity, comparison with the standards (Vorobieva, T., Kharchenko, L., 

Shamshualeeva, E., 2019; Roslyakova, E.M., Alipbekova, A.S., Igibayeva, A.S., 2017). The results obtained 

were processedwith the methods of mathematical statistics. Data analysis was carried out with the Excel 

software package. 

The data obtained can be used for adults to understand how much the heart muscle is prepared for work 

during periods of exertion. The test is suitable for both sexes (Povareshchenkova, Y.A., Avdeeva, A.A., 2006; 

Erlikh, V.V., Abzalilov, R.Ya., Isaev, A.P., Temnikovа, I.V., 2016). 

 

Results and discussion.  
To determine the indicators of physical fitness in badminton players, we used the generally accepted 

methods recommended by the curriculum in physical education. 

Comparing the data obtained with the standards of physical fitness, the following conclusions were made: a 

high level of development of speed and speed-strength abilities was found among 58.4% of badminton players 

(Fig. 1). 

 

Figure 1 

 
The average level of these abilities was found in 30.4% of students. The low level was in 11.2%  
(Fig.1). 

 
The shuttle runtest allowed us to determine the level of development of coordination abilities in badminton 

players. It turned out to be above average in 42% of subjects, average in 48% of athletes, and low level in 1.2% 

(Fig. 2). 

 
Figure 2 

The growth of strength abilities reaches 35%, the average annual growth - 12.7%. Research data indirectly 

confirm general statistical indicators. 30.3% of students demonstrated a high level of development of strength 

abilities, 69.7% of badminton players showed an average level of this quality (Fig. 3). 
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Figure 3 

The results indicate a high level of development of motor skills in 25% of students, in 66.6% - above average 

(Fig. 4). 

25

66.6

18.4 0

Motor skills

 
Figure 4 

Table 1 describes the average values for general physical fitness in the EG and CG before and after the 

experiment. 

The control results before the experiment in both groups are almost the same (Table 1) 

Table 1 

The average value of the results for the EG and CG before and after the experiment 

 
Test CG EG 

before after before after 

30 m run (s) 4.24 3.99 4.21 3.92 

6х5 m shuttle run 8.94 8.83 8.94 8.71 

Standing long jump (m) 2.359 2.40 2.359 2.45 

Push-ups (times) 27 32 33 40 

Ruffier Index average performance 5.32 5.26 5.33 2.86 

 

After the experiment, the control results in the EG significantly improved, especially in terms of the average 

value of the Ruffier Index, which indicates a sufficiently high performance of the cardiovascular system. 

To compare both groups before and after the experiment, a comparative analysis of the Mann-Whitney U 

test was used. The resulting comparison showed that the EG and CG were approximately equal before the 

experiment (Fig. 5). 

130
116.5

98 103.5

48.5

79.5
93.5

112 106.5

0

50

100

150

Категория 1 Категория 2 Категория 3 Категория 4 Категория 5

Comparative analysis of results before and after the experiment 
in the control group (sum of the ranks of the Mann-Whitney U-

test, n = 10)

Ряд 1 Ряд 2 Ряд 3

 
Fig 5. Category 1 - 30m run; 2 - 6x5 m shuttle run; 3- standing long jump, cm; 4- Ruffier Index; 5- U 

empirical. 
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Data analysis showed that after the experiment, the results in the experimental group improved compared 

with the control group. In the control group, U fell into the insignificance area for all indicators. Hence, the 

hypothesis H0 is accepted (Fig. 6). 
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Fig 6. Category 1 – 30 m run; 2 - 6x5 m shuttle run; 3- standing long jump; 4 - Ruffier Index; 5 - U empirical. 

 

In the experimental group, U fell into the significance area, which stands for an alternative hypothesis or H1 

for the following indicators: 30 m run, shuttle run and the Ruffier Index. 

 

Conclusion.  
Badminton contributes to significant changes in the cardiovascular system and muscle activity. 

The results of the study demonstrated that the level of development of the indicators corresponded to the 

average indicators typical for students, and in some parameters they exceeded the average results (indicators of 

the development of speed and speed-strength abilities exceeded the average level in more than 50% of the group, 

coordination abilities were above average in 42%, strength abilities exceeded the average level in more than 30% 

of students). 

The formation of motor skills is above average in 66% of badminton players. 

Based on the results of this experiment, badminton is considered as recommended for inclusion in the 

educational process of university students. In a group of students not engaged in badminton, U empirical fell into 

the insignificance area for all indicators. Hence, hypothesis H0 is accepted about the similarity of the obtained 

indicators before and after the experiment. In the experimental group, U fell into the significance area for the 

following indicators: 30 m run, shuttle run and Ruffier Index. Hence, H1 hypothesis is accepted, which indicates 

the positive effect of badminton on the educational process of students. 

The results of the study allow us to conclude that badminton classes had a positive impact on the 

development of physical qualities and the formation of motor skills in students. Effective impact on the body is 

determined by the inclusion of this sport in the system of physical education at universities.  

 

References 

Bykov, E.V., Zinurova N.G., Chipyshev A.(2016) Heart rate variability and orientation of physical activities. 

The heart rhythm and the type of autonomic regulation in assessing the health of the population and 

functional training of athlete: proceedings of the VI All Russia Symposium / Ed. By N.I. Shlyk, R.M. 

Baevsky. Izhevsk: Edmurtskiy universitet, pp. 92-96.  

Cherepov, E., Khafizova A., Aminov A, Cherepova I. (2017). Actualization of physical education system in 

regions of the Russian Federation: experience of South Ural. EDULEARN17 Proceedings: 9th 

International Conference on Education and New Learning Technologies. Barcelona, Spain. pp.7879-7888. 

doi: 10.21125/edulearn.2017.0432 

Cherepov, E.A., Eganov, A.V., Aminova, A.S., Savinykh, E.Y. (2019) Socially significant values of students 

aimed at maintaining and promoting health. Journal of Physical Education and Sport (JPES), Vol.19 (4), 

Art 380, pp. 2508 - 2511. 

Erlikh, V.V., Abzalilov, R.Ya., Isaev, A.P., Temnikovа, I.V. (2016) Complex control as a factor of 

individualized management of sport reserve training in orienteering. Human. Sport. Medicine. 16. Pp. 75-

86. 

Gromov, V.A. (2013) Effect of scalable physical exercise performance on university students. Izvestiya Tula 

State University. Physical Culture. Sport. No2. pp. 44-50.  

Iconomescu TM., Mîndrescu V., Talaghir LG.(2017), The importance of motion games in the psychomotor 

development of pre-schoolers during the physical education class, SHS Web of Conference, vol 37 

Lepeshkin, V.A. Badminton for everybody (2007). Rostov-on-Don: Phoenix, 109 p. 



I.R. STOVBA, N.V. STOLIAROVA, O.L. PETROZHAK, E.YU. SAVINYKH, I.A. KOMKOVA
 

--------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 

JPES ®      www.efsupit.ro  
2445

Pakin, A.P. (2004) The basics of sports badminton. Methodical instructions. YAGTU. 

Povareshchenkova, Y.A., Avdeeva, A.A. (2006) Study of sprint-related motor capacity of cross country skiers. 

Teoriya i Praktika Fizicheskoi Kultury, 11. pp. 37-38. 

Roslyakova, E.M., Alipbekova, A.S., Igibayeva, A.S. (2017) Indicators of the functional state of the 

cardiovascular system of students in the conditions for adaptation to training in the higher educational 

institution depending on the vegetative status. International journal of applied and fundamental research. 

№ 5-2. pp. 252-255. 

Shcherbakov, A.V. (2010). Badminton. Sports game: manual. – Moscow. 

Stovba, I.R., Stolyarova, N.V., Petrozhak, O.L. (2018)Effects of stable and variable indicators on sport 

performance of skilled female ski racers.Gazzetta Medica Italiana - Archivio per le Scienze Mediche. pp. 

177-183. 

Talaghir, L. G., Mocanu, G. D., Iconomescu, T. M., & Mîndrescu, V. (2018). Development of speed 

manifestation forms during physical education classes at university. Human Sport Medicine, 18(4), 95-

102. doi:10.14529/hsm180414 

Vorobieva, T., Kharchenko, L., Shamshualeeva, E. (2019). The effect of physical load on psychophysiological 

adaptation and the functional status of the cardiovascular system in badminton players. Human. Sport. 

Medicine. 19(3). 14-19. https://doi.org/10.14529/hsm190302 

Yarmak, O., Blagii, O., Palichuk, Y., Hakman, A., Balatska, L., Moroz, O., Galan, Y. (2018). Analysis of the 

factor structure of the physical condition of girls 17-19 year-old. Journal of Human Sport and Exercise, 

13(2proc), S259-S268. 

 

 

 


