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Abstract  

The growing need for educational approaches that integrate physical, cognitive, and socio-emotional 

development highlights the relevance of structured martial arts programs in childhood. Aim: To analyze the 

influence of systematic judo training on the biomechanical, neurophysiological, and social development of 

primary school-age children. Methodology: A combined research design was applied, including literature 

analysis, anthropometric assessment, and evaluation of motor and neurophysiological indicators such as 

SLJ, SRT, 4×10 m speed test, BMI, and variability measures. Descriptive statistics were used to identify 

age-related trends, sex differences, and intra-group variability. Results: Judo training activated key 

neurophysiological mechanisms—sensorimotor integration, proprioceptive regulation, vestibular 

stabilization, and cognitive activation—leading to improved coordination, balance, and motor competence. 

Explosive strength and flexibility showed the highest variability, while BMI and speed were more 

homogeneous. The most pronounced increase in explosive strength occurred between ages 10–13, 

indicating a sensitive period for strength-speed development. Conclusion: Systematic judo practice exerts 

a multidimensional positive effect on children’s physical, motor, and neurophysiological development, 

emphasizing the importance of age- and sex-adapted training programs and individualized pedagogical 

approaches. 
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Introduction 

In contemporary educational settings, there is an increasing need to integrate sports activities 

that support not only physical development but also the cognitive, social, and emotional 

growth of students (24, 26). Judo, as a martial art with a clearly structured philosophy and 

methodology, offers a unique opportunity to combine motor activity with educational and 

social functions (7, 25). As highlighted in the monographic text, “judo… shapes a value 

system, social skills, and psychological resilience” (2, 6, 14-18), making it a particularly 

significant tool in the context of digitalisation, reduced physical activity, and increased 

aggression among children and adolescents (3, 22, 35). At the same time, contemporary 

research in recreation and health prevention emphasises the importance of integrated models 

for physical and psychosocial development (1, 11-13). Approaches based on wellness 

concepts and holistic methods demonstrate high effectiveness in forming healthy habits and 

sustainable behavior in children and youth (8, 9, 32). In the Bulgarian context, studies on the 

biomechanical aspects of physical education (10, 34) and on motor development in early 

childhood (1) further support the need for structured, evidence-based programs. These 
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models align with international concepts of motor development (21, 23, 31) and highlight the 

role of diverse motor stimuli for optimal growth. Created by Jigoro Kano as a system for 

physical, intellectual, and moral development, judo is grounded in the principles of 

Seiryoku-Zenyo (maximum efficiency) and Jita-Kyoei (mutual welfare and benefit), which 

foster self-control, respect, discipline, and social responsibility (30, 33). This philosophical 

framework positions judo as a pedagogical model that extends beyond sport training and 

contributes to the holistic personal development of children (19, 27, 29). In this context, there 

is a clear need to investigate the influence of systematic judo practice on the 

neurophysiological, motor, and physical development of primary school-age children, which 

represents the central focus of the present study (5, 20, 28). 

Objective  

To analyze the influence of systematic judo training on the biomechanical, 

neurophysiological, and social development of school-age children. 

 

Methods 

The methodology of the study applies a combined approach integrating scientific literature 

analysis, biomechanical measurements, and assessment of motor and neurophysiological 

indicators in school-age children. Structured observation and testing were conducted to 

evaluate key anthropometric, coordination, and strength characteristics, including standing 

long jump (SLJ), sit-and-reach flexibility test (SRT), 4×10 m shuttle run speed test, and body 

mass index (BMI), as well as variability analysis through standard deviations. The data were 

processed using descriptive statistics to identify age-related trends, intra-group differences, 

and sex-specific patterns. The methodological framework is aligned with the biomechanical 

and pedagogical principles of judo, with emphasis on evaluating its influence on 

neurophysiological mechanisms, motor control, and physical development. The study was 

conducted in accordance with ethical standards for research involving children, ensuring 

informed parental consent and participant anonymity. 

Limitations and Future Research 

This study is limited by its cross-sectional design and the narrow age range of participants. 

Future research should apply longitudinal methods and include broader developmental and 

biomechanical assessments to deepen understanding of judo’s long-term effects. 

 

Results 

The obtained data indicate that judo training activates four key neurophysiological 

mechanisms that play a critical role in the development of motor control and cognitive 

functions in children (Figure 1). 
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Figure 1. Role of Judo in Neurophysiological Development 

 

Figure 1 illustrates the mechanisms of sensorimotor integration, proprioceptive 

regulation, vestibular stabilization, and cognitive activation. Motor activity in judo 

simultaneously engages all these systems, supporting the development of coordination, 

balance, spatial orientation, and the ability to make rapid tactical decisions. The activation of 

these processes forms a complex neurophysiological foundation for acquiring motor skills and 

enhancing overall motor competence. This confirms that judo functions not only as a physical 

activity but also as an effective means of neurophysiological development in childhood. 

Figure 2 (“Motor Development 8–12 years”) presents the characteristic age-related curve 

of motor development and outlines two clearly defined periods. The first is the growth zone 

(ages 8–10), during which accelerated development of coordination, balance, rhythm, and 

intermuscular synergy is observed. The second is the stabilization zone (ages 11–13), 

characterized by the optimization of motor habits and a gradual decrease in the rate of 

improvement. These trends are fully consistent with biomechanical models of child 

development and highlight the need for age-adapted training programs that account for 

sensitive periods in the acquisition of motor skills. 

The gradual increase in the motor index within this age range provides a foundation for a 

more detailed analysis of individual physical qualities. In this context, the following section 

examines the structure of the physical profile of 7-year-old children, offering a more 

comprehensive view of strength, coordination, and anthropometric indicators in early school 

age. 
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Figure 2. Motor Development (8–12 years) 

 

Figure 3 presents a multidimensional physical profile of 7-year-old boys and girls, 

assessed through key anthropometric and motor indicators. The analysis shows consistently 

higher values in boys across most measured parameters, which is characteristic for this age 

group and reflects early differences in muscular strength and motor activity.  

Low variability is observed in indicators such as BMI and speed, suggesting a relatively 

homogeneous body composition and baseline quickness. In contrast, explosive strength 

(SLJ) and flexibility (SRT) demonstrate high variability, highlighting substantial individual 

differences in the development of these qualities. These results reveal substantial 

heterogeneity in the motor development of children in early school age and highlight the need 

for an individualized approach when planning training tasks in introductory judo education. 

Understanding this structure of the physical profile is essential for determining optimal training 

load and selecting exercises that correspond to the children’s biological and functional 

readiness. 

A smooth transition to the next stage of the analysis requires examining not only mean values 

but also the dispersion of results, which provides deeper insight into intra-group differences. 
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Figure 3. Multidimensional Physical Profile of 7-Year-Old Boys and Girls 

 

In this regard, the following section analyzes the variability of physical indicators, presented 

in Figure 4. The standard deviations of key physical and anthropometric indicators in 

7-year-old boys and girls. The highest variability is observed in SLJ (explosive strength) and 

SRT (flexibility), reflecting considerable individual differences in the development of these 

qualities. In contrast, BMI and the 4×10 m speed test show the lowest variability, suggesting 

a more homogeneous group structure in terms of body composition and baseline speed. 

These findings indicate that strength and coordination abilities are the most individually 

differentiated at this age, whereas anthropometric characteristics and speed are more stable 

and uniformly developed. 

 
Figure 4. Variability of Physical and Anthropometric Indicators in 7‑Year‑Old Children 
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Figure 5 (“Horizontal Jump Distance by Age and Gender”) presents the age-related 

dynamics of explosive strength in boys and girls, assessed through the standing long jump. 

The data show a stable and consistent increase in both sexes, with the most pronounced 

improvement occurring between the ages of 10 and 13. This interval coincides with 

accelerated biological maturation and increased neuromuscular plasticity, identifying it as a 

critical window for the development of strength-speed qualities. 

This period is particularly suitable for teaching and refining dynamic techniques, 

controlled falls, rotational movements, transitions between stances, and techniques requiring 

impulse generation and stabilization. 

Figure 5 clearly demonstrates that explosive strength not only increases with age but also 

develops at different rates in boys and girls, underscoring the need for sex- and age-adapted 

training programs. 

 

 
Figure 5. Horizontal Jump Distance by Age and Gender 

 

The statistical analysis reveals clearly defined age-related trends and sex differences in the 

main physical and anthropometric indicators. A stable increase in explosive strength and 

coordination abilities is observed with advancing age, with the most intensive development 

occurring between 10 and 13 years. Comparisons between boys and girls show higher mean 

values in boys across most indicators, particularly in explosive strength (SLJ) and flexibility 

(SRT). The variability analysis indicates that strength and coordination qualities are the most 

individually differentiated, whereas body composition (BMI) and speed (4×10 m test) are more 

homogeneous. This pattern of dispersion suggests that, in early school age, children differ 

most strongly in abilities related to neuromuscular control and explosiveness, which has direct 

implications for planning training tasks. The summarized results outline a clear structure of 

neurophysiological, motor, and physical development in primary school-age children, 
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emphasizing the role of judo as a complex stimulator of motor and cognitive functions. The 

observed trends in mean values, variability, and the age-related dynamics of explosive 

strength provide a solid foundation for interpreting the mechanisms underlying these 

changes. 

 

Discussion 

The results obtained confirm that systematic judo training exerts a multidimensional influence 

on children’s development by simultaneously stimulating neurophysiological, motor, and 

physical components. The activation of sensorimotor, proprioceptive, and vestibular 

mechanisms, as demonstrated in Figure 1, aligns with contemporary models of integrated 

motor learning, which emphasize that coordination and balance develop most effectively 

through complex, multi-layered motor tasks. The age-related dynamics presented in Figure 2 

and Figure 5 highlight the presence of sensitive periods during which explosive strength and 

coordination abilities develop at an accelerated rate. This corresponds to the biological 

patterns of growth and maturation described in the literature and reinforces the need for 

targeted planning of training loads during the ages of 10–13. 

 

Conclusion 

The obtained results confirm that systematic judo training exerts a multidimensional and 

significant influence on the development of children in early school age. The activation of key 

neurophysiological mechanisms—sensorimotor integration, proprioceptive regulation, 

vestibular stabilization, and cognitive activation—creates a foundation for accelerated 

acquisition of motor skills and improved motor competence. 

The analysis of the physical profile reveals clear differences between boys and girls, as 

well as substantial intra-group variability, particularly in strength and coordination indicators. 

This highlights the need for an individualized approach when planning training tasks and for 

adapting the training load to each child’s biological and functional readiness. 

The age-related dynamics of explosive strength reveal a clearly defined sensitive period 

between 10 and 13 years, during which strength-speed qualities develop most intensively. 

This interval should be purposefully utilized for teaching techniques that require impulse 

generation, stabilization, rotational movements, and controlled falls. 
 

*Acknowledgements: 

Conflict of Interest: No conflict of interest was declared by the author and the institution. 

Financial Disclosure: The article is under the implementation of project BG16RFPR002-1.014-0011 Sustainable 

Development of the Center of Excellence "Heritage BG," funded under the grant aid procedure BG16RFPR002-1.014 

“Sustainable Development of Centres of Excellence and Centres of Competence, Including Specific Infrastructures or 

Their Associations from the National Roadmap for Scientific Infrastructure”.  

Declarations of informed consent have been signed regarding the publication of survey data. 



 

32 

International Scientific Journal for Smart Innovations ISSN: 2603-4921, V. 7, Is. 1, 2025 

Recreation, Wellness Industry and Niche Tourism, Vol. 7, Issue 1-2, p. 25-34 

 

2025/1-2 
  

AI tools (ChatGPT) were used only for linguistic editing and translation. 

  

References 

1. Aleksandrova, V. (2021a). Adaptirano pluvane za detsa s uvrezhdaniya [Adapted swimming for children 

with disabilities] [Monograph, in Bulgarian]. IPRESS. 

2. Aleksandrova, V. (2021b). The effect of swimming on health and physical activity in children with visual 

disabilities. Journal of Environmental Protection and Ecology, 22(2), 847–857. 

3. Aleksandrova, V. (2022). Wellness aqua programs through adapted physical activity and sports for 

children with special needs. Research Announcements Heritage BG, 3, 82–89. 

4. Becker, C., Lauterbach, G., Spengler, S., Dettweiler, U., & Mess, F. (2017). Effects of regular classes 

in outdoor education settings: A systematic review on students' learning, social and health dimensions. 

International Journal of Environmental Research and Public Health, 14(5), 485. https://doi.org/10.3390 

/ijerph14050485 

5. Biedrzycki, J., & Laskowski, R. (2024). The impact of judo training on cognitive functions. Baltic Journal 

of Health and Physical Activity, 16(4). 

6. Connor, K. M., & Davidson, J. R. T. (2003). Development of a new resilience scale: The Connor–

Davidson Resilience Scale (CD-RISC). Depression and Anxiety, 18(2), 76–82. https://doi.org/10.1002/ 

da.10113 

7. Council of Europe. (1988). EUROFIT: Handbook for the EUROFIT tests of physical fitness. 

8. Dimitrova, B. (2001). Biomechanical aspects of physical education in preschool age (Doctoral 

dissertation). 

9. Dimitrova, B., Polimenov, M., Nesheva, I., Ivanova, V., & Trendafilov, D. (2018). Sotsialna znachimost 

na wellness kulturata [Social significance of wellness culture]. Avangard. 

10. Dimitrova, B. (2019). New smart educational model "Wellness instructor" (pp. 11–39). Avangard Prima. 

11. Dimitrova, B., & Nesheva, I. (2021). Research to improve health care for women with normal 

pregnancy. Trakia Journal of Sciences, 19(Suppl. 1), 684–690. 

12. Dimitrova, B. (2023). Educational policy, specialised staff, innovations and recreational industry. 

Strategies for Policy in Science and Education, 31(5), 532–546. https://doi.org/10.53656/str2023-5-6-

imp 

13. Dimitrova, B. (2024). The role of wellness, SPA and thalassotherapy in stress management. Smart 

Innovations in Recreation, Wellness Industry and Niche Tourism, 6(2), 7–14. 

14. Dimitrova, B. (2025). Mechanical and energy efficiency in wellness programs with cyclical movements. 

Series on Biomechanics, 39(1), 59–67. https://doi.org/10.7546/SB.01.08.2025 

15. Dimitrova, B. (2025a). Niche tourism: Innovations and quality culture in specialized workforce 

development. German International Journal of Modern Science, 101, 88–93. 

https://doi.org/10.5281/zenodo.15124768 

16. Dimitrova, B., & Tomova, T. (2025). Wellness lifestyle, emotional intelligence, workplace and 

leadership success. Smart Innovations in Recreation, Wellness Industry and Niche Tourism, 6(2), 51–

56. 

17. Dimitrova, B., et al. (2025a). Scientific evidence for personalisation of SPA services at the cellular level. 

German International Journal of Modern Science, 100, 42–46. https://doi.org/10.5281/zenodo.15061591 

https://doi.org/10.3390%20/ijerph14050485
https://doi.org/10.3390%20/ijerph14050485
https://doi.org/10.1002/%20da.10113
https://doi.org/10.1002/%20da.10113
https://doi.org/10.53656/str2023-5-6-imp
https://doi.org/10.53656/str2023-5-6-imp
https://doi.org/10.7546/SB.01.08.2025
https://doi.org/10.5281/zenodo.15124768
https://doi.org/10.5281/zenodo.15061591


 

33 

International Scientific Journal for Smart Innovations ISSN: 2603-4921, V. 7, Is. 1, 2025 

Recreation, Wellness Industry and Niche Tourism, Vol. 7, Issue 1-2, p. 25-34 

 

2025/1-2 
  

18. Dimitrova, B. (2026). Assessing the health benefits of forest art therapy: Evidence from Bulgaria. Forestry 

Ideas, 32(1), 16–18. 

19. Field, A. (2018). Discovering statistics using IBM SPSS Statistics (5th ed.). Sage. 

20. Franchini, E., Del Vecchio, F. B., Julio, U. F., Matheus, L., & Candau, R. (2015). Specificity of 

performance adaptations to a periodised judo training program. Revista Andaluza de Medicina del 

Deporte, 8(2), 67–72. 

21. Gallahue, D. L., & Ozmun, J. C. (2012). Understanding motor development: Infants, children, 

adolescents, adults. McGraw-Hill. 

22. Getchell, N., Tortella, P., Fumagalli, G. F., & Sääkslahti, A. (2022). Promoting motor development in 

children in the COVID-19 era. Frontiers in Public Health, 10, 988085. https://doi.org/10.3389/fpubh. 

2022.988085 

23. Haywood, K. M., & Getchell, N. (2018). Life span motor development (7th ed.). Human Kinetics. 

24. International Judo Federation. (2020). Judo for children: Educational and social benefits. IJF Education 

Department. 

25. Janssen, I., & LeBlanc, A. G. (2010). Systematic review of the health benefits of physical activity and 

fitness in school-aged children and youth. International Journal of Behavioral Nutrition and Physical 

Activity, 7, 40. https://doi.org/10.1186/1479-5868-7-40 

26. Lubans, D. R., Richards, J., Hillman, C. H., Faulkner, G., Beauchamp, M. R., Nilsson, M., Kelly, P., 

Smith, J. J., Raine, L. B., & Biddle, S. J. H. (2016). Physical activity for cognitive and mental health in 

youth: A systematic review of mechanisms. Pediatrics, 138(3), e20161642. 

https://doi.org/10.1542/peds.2016-1642 

27. Mygind, L., Mygind, E., Kjeldsted, E., Hartmeyer, R. D., Bølling, M., & Bentsen, P. (2019). Mental, 

physical and social health benefits of immersive nature experience for children and adolescents: A 

systematic review. Health & Place, 58, 102136. 

28. Payne, G. V., & Isaacs, L. D. (2020). Human motor development: A lifespan approach (10th ed.). 

Routledge. 

29. Ravens-Sieberer, U., Auquier, P., Erhart, M., Gosch, A., Rajmil, L., Bruil, J., Power, M., Duer, W., 

Cloetta, B., Czemy, L., Mazur, J., Czimbalmos, A., Tountas, Y., Hagquist, C., & Kilroe, J. (2007). The 

KIDSCREEN-27 quality of life measure. Quality of Life Research, 16(8), 1347–1356. 

30. Shi, P., & Feng, X. (2022). Motor skills and cognitive benefits in youth. Frontiers in Psychology, 13. 

31. Sterkowicz-Przybycień, K., Miarka, B., & Fukuda, D. H. (2017). Sex and weight category differences in 

time-motion analysis of elite judo athletes. Journal of Strength and Conditioning Research, 31(3), 817–

825. 

32. Tabachnick, B. G., & Fidell, L. S. (2019). Using multivariate statistics (7th ed.). Pearson. 

33. Tangney, J. P., Baumeister, R. F., & Boone, A. L. (2004). High self-control predicts good adjustment, 

less pathology, better grades, and interpersonal success. Journal of Personality, 72(2), 271–324. 

34. Trendafilov, D., & Dimitrova, B. (2013). Aqua spinning as anti-stress health prevention. Sport Mont, 

11(37–39), 467–473. 

35. World Health Organization. (2020). WHO guidelines on physical activity and sedentary behaviour. 

World Health Organization. 
 

 

 

https://doi.org/10.3389/fpubh.%202022.988085
https://doi.org/10.3389/fpubh.%202022.988085
https://doi.org/10.1186/1479-5868-7-40
https://doi.org/10.1542/peds.2016-1642

