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INTRODUCTION 
The socio-economic and political crisis in the country’s 
development, martial law, and the aggravation of 
global problems of our time have given rise to certain 
negative conditions in the younger generation, such 
as social anxiety, cruelty, indifference, and, as a result, 
the spread of alcoholism, drug addiction, and other 
criminal manifestations in society. One of the ways 
to overcome such negative phenomena is to provide 
conditions for the personal growth of high schoolers 
and, the realization of an active life stance of each of 
them. This task is impossible without modernizing the 
educational process of physical education at school [1, 
2]. Today, Ukrainian schools are actively searching for 
new forms, methods, and means of physical education 
that would help improve the health of high schoolers, 
their psycho-emotional state, physical development, 

and physical as well as moral and volitional qualities. 
According to experts [3, 4], the basis of new approaches 
to the modernization of physical education in general 
secondary educational institutions can be a personal-
ity-oriented approach, which provides for the compli-
ance of the forms, means, methods, and conditions of 
education used with the individual psychological char-
acteristics of high schoolers, as well as the freedom to 
choose the physical activity that best suits the personal 
abilities of each of them.

One of the means of physical education for high 
schoolers, improvement of their physical development, 
health promotion, and preparation for life-sustaining 
activities can be different types of martial arts, among 
which judo occupies an important place [5, 6]. Judo is 
an effective means of physical training for the younger 
generation and, therefore, is of great practical impor-
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tance; it helps to promote their health; increase the 
level of physical development and fitness; contributes 
to the improvement of physical qualities; development 
of positive motivation and a stable need for exercise 
and sports [7, 8]. Due to the wide variety of techniques 
and actions that make up the content of judo training 
sessions, as well as the great educational, health, and 
applied value of judo, it is included in the programs of 
sports competitions of city, regional, national, European 
and world scales [9, 10]. On the one hand, it is a means 
of comprehensive physical development available to all 
and an auxiliary means of developing physical qualities 
in other sports, and on the other hand, judo is a means 
of popularizing speed and strength sports and promot-
ing a healthy lifestyle among high schoolers [11, 12]. 
Despite the existence of a significant number of studies, 
the problem of physical development of 16-17-year-old 
high schoolers in general secondary educational insti-
tutions through judo remains insufficiently disclosed. 

AIM
The aim is to investigate the influence of judo club 
activities on the physical development indicators of 
16-17-year-old young males.

MATERIALS AND METHODS
The research was conducted in 2022-2024 based on 
secondary school No. 20 with enhanced physical training 
(Zhytomyr, Ukraine) and Zhytomyr Ivan Franko State Uni-
versity. The research involved 54 young males aged 16-17 
years (10-11 grades high schoolers), who were divided into 
the experimental (EG) and the control (CG) groups of 27 
each. The young males of the EG were engaged in judo 
club activities according to the author’s methodology, and 
the young males of the CG were engaged in various sports: 
volleyball (8 persons), basketball (10 persons), swimming 
(4 persons), and athletics (5 persons). The number of hours 
of training sessions in each group was 110 hours over the 
9 months of the experiment. The duration of one training 
session in both groups was 45 minutes. Training sessions 
in the EG and the CG were held 3 times a week after school 
hours, in the afternoon.

The content of educational material according to the 
author’s methodology is built following age peculiarities 
of 16-17-year-old high schoolers (taking into account 
sensitive regularities of physical qualities development); it 
includes means, methods, and forms of training; provides 
regulation of physical activity during the year and separate 
educational and training session; formation of harmonious 
physical development; strengthening of physical health 
and increasing functional capabilities of an organism; 

formation of motivation for motor activity, taking into 
account the interests of high schoolers to express them-
selves and manifest their potential in educational and 
training activities.

The author’s methodology included: the distribution of 
high schoolers by levels of their physical fitness; variability 
of methods and means; a set of general developmental 
and special developmental exercises; studying the tech-
nique of performing judo techniques and combinations of 
techniques; regulation of the volume and intensity of the 
load during training sessions; application of group form of 
training with a differentiated and individual approach; use 
of various teaching methods; use of special action-orient-
ed games with elements of wrestling; use of pedagogical 
and operational control over the state of health of high 
schoolers, their technical and physical fitness. Judo tech-
niques were learned during training sessions, with the 
components of the technique, amplitude, speed, and the 
degree of effort in different phases of the technique being 
mastered. New material was learned in whole or in parts. 
Training sessions in the EG and the CG were conducted 
by coaches of the mentioned sports during the hours of 
club training activities at school.

The following scientific methods were used in the re-
search: analysis and generalization of literature sources, 
medical and biological methods, pedagogical experiment, 
and methods of mathematical statistics. The analysis and 
generalization of literature sources allowed us to define 
the problem field of the research, to get a general idea of 
the degree of development of the problem under study, to 
identify basic data on the following topics: age character-
istics of high schoolers, the impact of judo training on the 
body of young males (25 sources from the scientometric 
databases PubMed, Scopus, Index Copernicus, and others 
were investigated). Medical and biological methods were 
used to assess the physical development of young males 
in terms of height, body weight, hand dynamometry, 
vital capacity of the lungs, heart rate, and blood pressure 
indicators. The following indices were calculated: Cooper, 
Rufier, Stange, Genchi, vital, strength, body weight, Rob-
inson, and maximum oxygen consumption (MOC) [13]. 
During the pedagogical experiment, we implemented 
the author’s methodology and tested its influence on 
the level of physical development of young males aged 
16-17 years who were engaged in judo club activities for 
2 years (from September 2022 to May 2024). During the 
researches the authenticity of difference between the in-
dicators of high schoolers by means of Student’s t-test was 
determined. The dynamics of indicators in each of groups 
was also estimated. The significance for all statistical tests 
was set at p<0.05. All statistical analyses were performed 
with the SPSS software, version 22, adapted to medical 
and biological researches. This research followed the reg-
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ulations of the World Medical Association Declaration of 
Helsinki – ethical principles for medical research involving 
human subjects. Consent to voluntary participation in the 
survey was obtained from all the respondents involved in 
the research.

RESULTS 
Characteristics of physical development of 16-17-year-
old young males of the EG and the CG before the exper-
iment are given in Table 1. Analysis of Table I showed 
that the EG and the CG have no significant difference 

(p > 0.05) in all indicators of physical development. At 
the same time, the majority of indicators in young males 
of both groups were at a low level or below average.

The analysis of indicators of physical development in 
young males of the EG and the CG after the experiment 
testifies that by indicators characterizing the develop-
ment of the muscular system and a level of strength 
qualities, in the young males of the EG physical devel-
opment was significantly (р < 0.05) better than in the 
CG representatives (Table 2). Thus, after the experiment, 
the EG young males have significantly better indicators 
in terms of their strength index (by 6.33 %), and static 

Table 1. Characteristics of physical development of 16-17-year-old young males of the EG and the CG before the experiment (n = 54, М ± m)
Indicators of physical development EG (n=27) CG (n=27) t p

Cooper index, m 1677.5±21.31 1684.7±23.17 0.23 >0.05

Body length, cm 175.4±1.08 176.3±1.02 0.61 >0.05

Body weight, kg 70.9±0.98 71.2±0.91 0.22 >0.05

BMI, kg/m2 23.08±0.35 22.91±0.39 0.32 >0.05

Strength index, % 64.23±1.78 63.58±1.82 0.26 >0.05

Vital index, ml/kg 61.12±1.84 61.86±1.82 0.29 >0.05

Static endurance of the stronger hand, s 7.31±0.76 7.46±0.67 0.15 >0.05

Static endurance of the weaker hand, s 6.02±0.72 5.84±0.68 0.18 >0.05

Resting heart rate, bpm-1 72.43±1.15 72.13±1.17 0.18 >0.05

Rufier test, c. u. 13.26±0.45 12.85±0.40 0.68 >0.05

Stange test, s 46.53±1.86 45.57±2.35 0.32 >0.05

Genchi test, s 30.73±0.66 29.83±0.54 1.06 >0.05

Robinson index, c. u. 86.91±1.23 86.55±1.16 0.21 >0.05

MOC, ml·minˉ¹·kgˉ¹ 28.9±0.56 30.3±0.64 1.65 >0.05

Legend: t – Student’s t-test value; p – authenticity of difference between the indicators of the EG and the CG.

Table 2. Characteristics of physical development of 16-17-year-old young males of the EG and the CG after the experiment (n = 54, М ± m)
Indicators of physical development EG (n=27) CG (n=27) D t p

Cooper index, m 2881.7±22.45 2825.6±23.17 56.1 1.74 >0.05

Body length, cm 176.9±0.97 177.1±0.95 0.20 0.15 >0.05

Body weight, kg 71.4±0.86 72.1±0.89 0.70 0.57 >0.05

BMI, kg/m2 22.87±0.31 22.89±0.33 0,02 0.04 >0.05

Strength index, % 73.57±1.64 67.24±1.74 6.33 2.65 <0.05

Vital index, ml/kg 66.54±1.92 65.91±1.89 0.63 0.23 >0.05

Static endurance of the stronger hand, s 14.70±0.63 12.63±0.65 2.07 2.29 <0.05

Static endurance of the weaker hand, s 11.80±0.59 9.77±0.64 2.03 2.33 <0.05

Resting heart rate, bpm-1 67.60±0.86 69.08±0.97 1.48 1.14 >0.05

Rufier test, c. u. 7.72±0.31 8.31±0.36 0.59 1.24 >0.05

Stange test, s 58.17±1.54 55.46±1.84 2.71 1.13 >0.05

Genchi test, s 37.24±0.53 35.61±0.55 0.63 0.82 >0.05

Robinson index, c. u. 81.12±1.07 82.90±1.11 1.78 1.15 >0.05

MOC, ml·minˉ¹·kgˉ¹ 39.8±0.39 38.8±0.52 1.00 1.54 >0.05

Legend: D – the magnitude of the difference in the indicators of the EG and the CG; t – Student’s t-test value; p – authenticity of difference between the 
indicators of the EG and the CG.
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endurance of a stronger hand (by 2.07 s) and a weak-
er hand (2.03  s) than in the CG representatives. This 
proves the effectiveness of judo training, compared to 
other sports, in improving the physical development 
of 16-17-year-old young males. Instead, according to 
the indicators characterizing the functional state of the 
cardiovascular and respiratory systems, the indicators of 
young males of both groups were significantly the same 
after the experiment (p > 0.05). It should be added that 
during the experiment there was a significant (p < 0.05, 
p  <  0.001) improvement of all studied indicators of 
physical development in both groups of young males. 
Most of the indicators that were evaluated, in particular 
Cooper, strength, vital, Robinson indices, Rufier, Stange, 
Genchi, and MOC tests, correspond to average and 
above average levels after the experiment.

The conducted research allows us to assert that club 
extracurricular training sessions in any sport, provided 
that young males make a conscious motivated choice 
of a sport for training, contribute to the improvement 
of certain indicators of physical development of 
16-17-year-old young males. Thus, according to the 
results of our research, it was found that sports games, 
athletics, swimming, and, of course, judo, have a posi-
tive effect on the indicators of the muscular system, as 
well as on the cardiovascular and respiratory systems. 
However, judo training sessions, given the specifics of 
this sport, have a greater impact on the development 
of strength qualities in 16-17-year-old young males 
than in other sports.

DISCUSSION
In recent years, Ukraine has seen a negative trend in 
the dynamics of health indicators, including those of 
schoolchildren, which has led to an increase in the 
number of scientific studies [14, 15] that point to the 
low physical fitness of high schoolers, a lack of motor 
activity, a decline in their physical development and the 
growth of bad habits. At the same time, many scientific 
papers [16] reflect attempts to update and improve 
their physical education process and offer various ap-
proaches to the construction and organization of both 
fixed and extracurricular forms of physical education, 
i. e. its modernization. In connection with the reform of 
education in Ukraine, the creation of the New Ukrainian 
School (NUS), radical changes are taking place in all 
types of activities, including physical education and 
sports activities. In addition, due to the transition to a 
twelve-year education system, which is caused by an 
increase in the knowledge that high schoolers need to 
acquire in the course of their schooling, it is necessary 
to reconsider the attitude to regular sporting and mass 

participation events. After all, an increase in mental load 
for the full perception of educational material can be 
achieved through regular, rationally organized physical 
exercises and sports [17]. Some scientists [18] focus on 
current areas of improvement in the system of physical 
education of high schoolers. It is important to take 
into account age peculiarities and anatomical, physi-
ological, and sensory regularities of physical qualities 
and abilities development in high schoolers of general 
secondary education institutions in the process of 
planning educational and training sessions. To develop 
and improve the physical qualities of high schoolers, 
in particular strength, various means are used, among 
which martial arts, in particular judo, play an important 
role [19, 20]. The development of strength abilities in 
high schoolers occurs in the period from 9 to 18 years, 
but the highest growth rates are observed from 16 to 
17 years. During training or competitive judo matches, 
high schoolers are in direct physical contact most of 
the time, forcing the neuromuscular system to work in 
a dynamic mode and significant tension. Under such 
conditions of training or competitive fights, a high level 
of speed and strength abilities develops [21]. Scientists 
[22] have found that as a result of systematic judo train-
ing, the volume of the heart muscle gradually increases, 
the network of blood vessels expands; changes occur in 
the blood composition (the number of red blood cells, 
hemoglobin increases); chest circumference and lung 
capacity increase; the activity of the central nervous 
system and mental performance improves; the intensity 
and concentration of attention increase, physical quali-
ties, especially strength abilities, develop and improve.

As noted by scientists [23], the main means of solving 
the problems of strength training in judo sessions are 
various special preparatory exercises performed with a 
partner and separately, using shock absorbers, rubber 
harnesses, and weights. They are selected taking into 
account one or more motor elements of the chosen 
technical and tactical technique or combination. It is 
also possible to use separate training and competitive 
fights with an emphasis on the strength effect. Having 
in service highly effective methods of influence on an 
organism, it is possible to considerably reduce terms of 
development of strength abilities and, accordingly, to 
carry out more flexible management of the educational 
and training process [24]. In the process of judo train-
ing sessions, according to scientists [25], the following 
methods aimed at the development of strength abilities 
are most widely used: the method of maximum effort, 
the method of dynamic effort, the repeated method, 
the method of circular training, the game method, the 
sensory method, the “shock” method, the method of 
isometric effort, the competitive method, the accel-



Characteristics of 16-17-year-old young males’ physical development in the process of judo club activities

1241

ment of the muscular system and the level of strength 
qualities. At the end of the experiment, young males of 
the EG showed significantly (р < 0.05) better physical 
development than the CG representatives in terms of 
strength index (by 6.33 %), static endurance of stronger 
(by 2.07 s) and weaker (2.03 s) hands. According to the 
indicators characterizing the state of cardiovascular 
and respiratory systems, the indicators of young males 
of both groups were significantly the same (p > 0.05).

It has been established that judo club activities, which 
were conducted taking into account the age character-
istics of 16-17-year-old young males, create the most 
favorable conditions for the harmonious physical devel-
opment of boys, promoting their health and preparing 
them for future educational and professional activities.

PROSPECTS FOR FURTHER RESEARCH
It is planned to investigate the influence of judo club 
activities on the level of physical fitness of 16-17-year-
old young males in comparison with other sports.

eration method, the variable method. The choice of a 
particular method is determined by the purpose and 
tasks of the educational and training session taking into 
account the individual level of development of physical 
qualities and strength abilities of high schoolers. Our 
research has shown that club training sessions of any 
sport promote improvement of certain indicators of 
physical development in 16-17-year-old young males, 
however, judo activities, in comparison with other 
sports, more effectively influence the development of 
strength qualities of 16-17-year-old young males.

CONCLUSIONS
The positive influence of judo club activities on the 
physical development of 16-17-year-old young males 
was revealed: all studied indicators significantly im-
proved in the EG young males during the experiment. 
However, judo training sessions had the most effective 
impact on the indicators characterizing the develop-

REFERENCES
 1.  Rasberry CN, Lee SM, Robin L et al. The association between school-based physical activity, including physical education, and academic 

performance: a systematic review of the literature. Prev Med. 2011;52(1):S10-S20. doi:10.1016/j.ypmed.2011.01.027.  DOI

 2.  Bailey R. Physical education and sport in schools: a review of benefits and outcomes. J Sch Health. 2006;76(8):397-401. doi:10.1111/j.1746-
1561.2006.00132.x.  DOI

 3.  Lander N, Eather N, Morgan PJ et al. Characteristics of Teacher Training in School-Based Physical Education Interventions to Improve Fundamental 
Movement Skills and/or Physical Activity: A Systematic Review. Sports Med. 2017;47(1):135-161. doi:10.1007/s40279-016-0561-6.  DOI

 4.  Cho O, Choi W, Shin Y. The effectiveness of school physical education on students’ cognitive competence: a systematic review and meta-
analysis. J Sports Med Phys Fitness. 2022;62(4):575-584. doi:10.23736/S0022-4707.21.11796-7.  DOI

 5.  Kowalczyk M, Zgorzalewicz-Stachowiak M, Błach W, Kostrzewa M. Principles of Judo Training as an Organised Form of Physical Activity 
for Children. Int J Environ Res Public Health. 2022;19(4):1929. doi:10.3390/ijerph19041929.  DOI

 6.  Lo WLA, Liang Z, Li W et al. The Effect of Judo Training on Set-Shifting in School Children. Biomed Res Int. 2019;2019:2572016. 
doi:10.1155/2019/2572016.  DOI

 7.  Campos BT, Nakamura FY, Penna EM, et al. Monitoring Training Loads in Judo Athletes: Different Time Courses of Physiological, 
Neuromuscular, and Perceptual Responses. Int J Exerc Sci. 2023;16(6):638-653.

 8.  Fukuda DH, Stout JR, Kendall KL et al. The effects of tournament preparation on anthropometric and sport-specific performance measures 
in youth judo athletes. J Strength Cond Res. 2013;27(2):331-339. doi:10.1519/JSC.0b013e31825423b3.  DOI

 9.  Garbeloto F, Miarka B, Guimarães E et al. A New Developmental Approach for Judo Focusing on Health, Physical, Motor, and Educational 
Attributes. Int J Environ Res Public Health. 2023;20(3):2260. doi:10.3390/ijerph20032260.  DOI

 10.  Kowalczyk M, Zgorzalewicz-Stachowiak M, Kostrzewa M. Health Outcomes of Judo Training as an Organized Physical Activity for Children 
and Adolescents: A Literature Review. Children (Basel). 2023;10(8):1290. doi:10.3390/children10081290.  DOI

 11.  Suetake VYB, Franchini E, Saraiva BTC et al. Effects of 9 Months of Martial Arts Training on Cardiac Autonomic Modulation in Healthy 
Children and Adolescents. Pediatr Exerc Sci. 2018;30(4):487-494. doi:10.1123/pes.2017-0083.  DOI

 12.  Franchini E, Brito CJ, Fukuda DH, Artioli GG. The physiology of judo-specific training modalities. J Strength Cond Res. 2014;28(5):1474-
1481. doi:10.1519/JSC.0000000000000281.  DOI

 13.  Mykhailiuk YeL. Funktsionalni proby v sportyvnii medytsyni: metod. rekomendatsii. [Functional tests in sports medicine: method. 
recommendations]. Kyiv. 2005, p.38. (Ukrainian)

 14.  Elvevåg B, DeLisi LE. The mental health consequences on children of the war in Ukraine: A commentary. Psychiatry Res. 2022;317:114798. 
doi:10.1016/j.psychres.2022.114798.  DOI

 15.  Kelly C, Branquinho C, Dzielska A et al. Youth Participation in the Health Behaviour in School-aged Children Study. J Adolesc Health. 
2020;66(6S):S6-S8. doi:10.1016/j.jadohealth.2020.03.015.  DOI

http://www.doi.org/10.1016/j.ypmed.2011.01.027
http://www.doi.org/10.1111/j.1746-1561.2006.00132.x
http://www.doi.org/10.1007/s40279-016-0561-6
http://www.doi.org/10.23736/S0022-4707.21.11796-7
http://www.doi.org/10.3390/ijerph19041929
http://www.doi.org/10.1155/2019/2572016
http://www.doi.org/10.1519/JSC.0b013e31825423b3
http://www.doi.org/10.3390/ijerph20032260
http://www.doi.org/10.3390/children10081290
http://www.doi.org/10.1123/pes.2017-0083
http://www.doi.org/10.1519/JSC.0000000000000281
http://www.doi.org/10.1016/j.psychres.2022.114798
http://www.doi.org/10.1016/j.jadohealth.2020.03.015


Grygoriy P. Griban et al. 

1242

 16.  Griban GP, Tymoshenko OV, Arefiev VG et al. The role of physical education in improving the health status of students of special medical 
groups. Wiad Lek. 2020;73(3):534-540.

 17.  Arefiev VG, Riabchenko VG, Piddiachyi VM et al. Appropriate levels of physical capacities development in adolescents with different state 
of health. Wiad Lek. 2022;75(6):1534-1539. doi:10.36740/WLek202206119.  DOI

 18.  Bergier J, Bergier B, Tsos A. Variations in physical activity of male and female students from the Ukraine in health-promoting life style. 
Ann Agric Environ Med. 2017;24(2):217-221. doi:10.5604/12321966.1230674.  DOI

 19.  Franchini E, Del Vecchio FB, Matsushigue KA, Artioli GG. Physiological profiles of elite judo athletes. Sports Med. 2011;41(2):147-166. 
doi:10.2165/11538580-000000000-00000.  DOI

 20.  Rossi C, Roklicer R, Tubic T et al. The Role of Psychological Factors in Judo: A Systematic Review. Int J Environ Res Public Health. 
2022;19(4):2093. doi:10.3390/ijerph19042093.  DOI

 21.  Ouergui I, Franchini E, Selmi O et al. Relationship between Perceived Training Load, Well-Being Indices, Recovery State and Physical 
Enjoyment during Judo-Specific Training. Int J Environ Res Public Health. 2020;17(20):7400. doi:10.3390/ijerph17207400.  DOI

 22.  Ciaccioni S, Condello G, Guidotti F, Capranica L. Effects of Judo Training on Bones: A Systematic Literature Review. J Strength Cond Res. 
2019;33(10):2882-2896. doi:10.1519/JSC.0000000000002340.  DOI

 23.  Malliaropoulos N, Callan M, Pluim B. Judo, the gentle way. Br J Sports Med. 2013;47(18):1137. doi:10.1136/bjsports-2013-093161.  
DOI

 24.  Wang X, Soh KG, Samsudin S et al. Effects of high-intensity functional training on physical fitness and sport-specific performance among 
the athletes: A systematic review with meta-analysis [published correction appears in PLoS One. 2024;19(2):e0299281]. PLoS One. 
2023;18(12):e0295531. doi:10.1371/journal.pone.0295531.  DOI

 25.  Lakicevic N, Roklicer R, Bianco A et al. Effects of Rapid Weight Loss on Judo Athletes: A Systematic Review. Nutrients. 2020;12(5):1220. 
doi:10.3390/nu12051220.  DOI

The study was carried out according to the plan of the research work of Zhytomyr Ivan Franko State University for 
2014-2024 on the theme of “Theoretical and methodological bases of improving the educational process of physical 
education at higher educational institutions” (state registration number 0114U003978).

CONFLICT OF INTEREST
The Authors declare no conflict of interest

CORRESPONDING AUTHOR
Grygoriy P. Griban
Zhytomyr Ivan Franko State University
40 Velyka Berdychivska St, 10008 Zhytomyr, Ukraine
e-mail: gribang@ukr.net

ORCID AND CONTRIBUTIONSHIP
Grygoriy P. Griban: 0000-0002-9049-1485    
Vasyl V. Yahupov: 0000-0002-8956-3170  
Valentyna I. Svystun: 0000-0002-7934-023X  
Valentyna A. Filina: 0000-0002-1244-0543    
Oksana P. Kanishcheva: 0000-0002-5030-5318  
Viktoriia B. Bakuridze-Manina: 0000-0002-2108-814X    
Iryna S. Oliinyk: 0000-0003-1888-1187  

 – Work concept and design,  – Data collection and analysis,  – Responsibility for statistical analysis,  – Writing the article,  – Critical review,  – Final approval of the article

RECEIVED: 11.02.2024
ACCEPTED: 29.05.2024 C R E AT I V E  C O M M O N S  4 . 0

http://www.doi.org/10.36740/WLek202206119
http://www.doi.org/10.5604/12321966.1230674
http://www.doi.org/10.2165/11538580-000000000-00000
http://www.doi.org/10.3390/ijerph19042093
http://www.doi.org/10.3390/ijerph17207400
http://www.doi.org/10.1519/JSC.0000000000002340
http://www.doi.org/10.1136/bjsports-2013-093161
http://www.doi.org/10.1371/journal.pone.0295531
http://www.doi.org/10.3390/nu12051220
mailto:gribang@ukr.net
https://orcid.org/0000-0002-3240-6297

