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Abstract
Background Negative changes in the socio-economic environment in the territory of martial law (Ukraine) have
and Study Aim  a great impact on the ability to continue the training process for athletes. To a lesser extent, this

affects experienced world-class athletes who have the opportunity to continue training in other
countries. As for young athletes, they are closely connected with their family. This fact reduces the
possibility of their preparation. The purpose of the work is to develop the coordination abilities of
taekwondo fighters aged 13-14 under martial law

The study involved young taeckwondo players from Ukraine (n=8, age - 13-14 years old), compactly
living in the same area. A survey was conducted among experienced trainers (n=10), who had the
opportunity to answer the questionnaire through electronic means of communication ( similar to
the Likert scale.) Parents gave their consent to the participation of their children in the experiment.
Participants were given homework in the form of exercises to develop the ability to maintain
balance. The participants performed the Romberg test on the left and right leg with visual control,
without control and Yarotsky’s test. Participants conducted tests during a specially organized
ZOOM video conference. This study was conducted by the Declaration of Helsinki and was approved
by the Ethics Committee of University. All participants were aware during the informed consent
process that the results of this study may be published.

According to the coaches, the most important qualities for taekwondo athletes are speed and
coordination. Among the coordination abilities trainers note as the most important the following:
the sense of rhythm, the sense of time and distance, balance and vestibular stamina. Equilibrium
indicators on an unstable support (Romberg test) have undergone significant positive changes
(at p<0.05). Although the Yarotsky test indicators had positive improvements, they did not have
significant differences (at p<0.05).

When declaring martial law, it is recommended to pay special attention to the life safety of
participants in the education and training process. It is also recommended to use exercises on
an unstable support, which are in the nature of imitation percussion and protective actions. This
approach leads to a tangible improvement in the balance of young athletes.

Material and
Methods

Results

Conclusions
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of educational and career goals played a role in the
motivation and causes of these groups of parents,
regardless of program outcomes and student
readiness. The studies conducted by Dimitrov [3]
allowto conclude that in the context of the COVID-19
pandemic, modern technical means and methods
can be successfully used to involve athletes, coaches
and officials in sports activities. All authors agree
that during the period of restrictive measures it is
necessary to take into account the conditions for
conducting online classes and use modern means of
communication [1, 2, 3, 4].

Introduction

Life safety during martial law is the most
important condition for the organization and
conduct of education and training. To some extent,
the restrictive measures associated with the
COVID-19 pandemic can be an example for this.

In the study of Asenov [1] is shown the
possibilities of holding an online taekwondo
competition during the 2020 pandemic. The author
argues that such an event can and should be used to
maintain motivation among athletes. Such an event

cannot completely replace the “real” competition,
but is necessary in conditions of social isolation. A
slightly different approach is recommended by Dos
Santos [2]. The author showed that the achievement
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During the period of restrictive measures,
coaches are forced to look for and offer athletes
training tasks that they can perform on their own.
At the same time, control over the implementation
remains with the coach and, to some extent, with
the parents of young athletes. The development of



Pedagogy of Health

coordination abilities of young taeckwondo athletes
according to the homework program can be built in
the form of imitations of various athlete’s blows.

The study by Sarmet et al. [5] shows that the
strength of the thigh muscles is the dominant
muscle factor in the effectiveness of strikes. Choi
et al. [6] argues that the young age of athletes is
characterized by a period of growth. This should
be taken into account when applying training
for balance, isokinetic moments. Other studies
emphasize that maintaining balance when
performing strikes (which includes standing on one
leg) is an important aspect of athlete training. It is
also an important element in achieving success in
competitions [7, 8, 9, 10].

In this context, the need to include in homework
exercises to develop the ability to maintain balance
in various positions of the legs is obvious. So
Barcellona et al. [11] believes that the athlete must
have specific postural characteristics in terms of
balance and postural control. This is also confirmed
in the study by Chaabene et al. [12]. The authors
consider agility in elite athletes. The connection
between dexterity and movement speed, jumping
abilities and dynamic balance is emphasized.

Thus, the recommendations for the development
of coordination abilities of young athletes in the
conditions of restrictive measures provide for the
implementation of exercises according to individual
tasks. In the study by Yoo et al. [7] showed how
proprioception training and strength training of the
muscles of the lower extremities led to improved
athletic performance. The study by Barcellona et
al. [11] assessed the impact of a specific training
protocol on the posturographic parameters of an
elite taekwondo athlete. Chaabene et al. [12] offer
directions for evaluating the validity, reliability, and
sensitivity of a new agility test in elite taeckwondo
athletes. According to Pashkov [13], the main
factor in the development of coordination abilities
of taekwondo athletes aged 12-14 is the ability
to maintain static balance. This aspect is also
confirmed by other studies [6, 7, 11].

Thus, it can be assumed that under martial law
it is quite possible to develop the coordination
abilities of young athletes in the form of homework.

The purpose of the study is to develop the
coordination abilities of taekwondo athletes aged
13-14 under martial law and homework.

Material and Methods

Participants

The study involved young taekwondo athletes
(n=8, age - 13-14 years), living compactly in the same
area. A survey was conducted among experienced
trainers (n=10), who had the opportunity through
electronic means of communication to answer
the questions of the questionnaire. Parents gave
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their consent for their children to participate
in the experiment. This study was conducted by
the Declaration of Helsinki and was approved by
the Ethics Committee of H.S. Skovoroda Kharkiv
National Pedagogical University (Ukraine, approval
number 09-2022). All participants were aware during
the informed consent process that the results of this
study may be published.

Study design

Questions of the questionnaire concerned the
identification of the role of physical qualities for
the competitive activity of taekwondo athletes, as
well as changes in the balance indicators of athletes
under the influence of performing exercises on an
unstable support. The questionnaire (analogous to
the Likert scale) [14, 15, 16]) was tested for reliability
and validity. Such approaches are widely used in the
sports practice of taekwondo [4, 17, 18, 19].

The pedagogical study lasted 6 months from
April 2022. The training was carried out remotely
according to a pre-compiled program using the
exercises we proposed on an unstable support.
Selected exercises were used at every second training
session, lasting at least 15 minutes. Exercises were
performed both on two legs (in the right/left stance
alternately) and on one leg (right/left alternately).
The proposed exercises were imitative in nature of
shock and defensive actions of taeckwondo athletes.
Testing was carried out at the beginning and end of
the experiment.

Participants performed the Romberg test [20,
21, 22] (on the left and right legs with and without
visual control).

The participants performed the Yarotsky test:
the athlete performs rotational movements of the
head in one direction at a speed of 2 rotations per
1 second. The stability of the vestibular analyzer is
judged by the time during which the subject is able
to perform this test while maintaining balance [23].

The participants conducted the tests during a
specially organized video communication of the
ZOOM conference.

Statistical analysis

The internal validity of the questionnaire was
determined using the o-Cronbach’s test. The
reliability of the questionnaire was tested in the
primary survey and re-survey. The significance level
was taken as p<0.05.

Results

According to the results of the survey of coaches,
all respondents were unanimous in their opinion
that for the development of coordination abilities of
athletes, the best combination of exercises already
tested by sports experience with new and non-
standard ones would be the best. The opinion of
the coaches regarding the rating of the importance
of physical qualities for the effectiveness of the
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Figure 1. Conditional rating of the importance of physical qualities for the effectiveness of competitive
activities of taekwondo athletes (according to the results of a survey of coaches): 1 - coordination and speed; 2 -
coordination abilities; 3 — speed, endurance and flexibility; 4 - strength
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Figure 2. Conditional rating of the importance of coordination abilities of taekwondo athletes for effective
competitive activity (according to coaches): 1 - sense of rhythm; 2 — sense of time and distance; 3 — balance

and vestibular stability; 4 — orientation in space.

athletes’ competitive activity was established:
44.7% - dexterity and speed; 47.2% coordination
abilities; 53.7% - speed, endurance and flexibility;
47.2% - strength (Fig. 1).

The coaches’ opinion regarding the importance
of various coordination abilities for the competitive
activity of taekwondo athletes: 55.7% - sense of
rhythm; 51.4% - sense of time and distance; 66.5%
- the ability to maintain balance and developed
vestibular stability; 43.2% - the ability to navigate
in space (Fig. 2).

The analysis of the results of balance tests
showed that in all tests there is an improvement in
indicators (Table 1). In the results of the Romberg
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test with open eyes, there is an improvement of 3.27
s (at p<0.05) on the right leg, and 2.6 s (at p<0.05) on
the left leg. Balance indicators on the left leg with
closed eyes improved by 2.85 s (at p<0.05), on the
right leg - by 2.35 s (at p<0.05) after the study.

Although the results of the Yarotsky test had an
improvement of 2.3 sec., they did not have reliability
(at p<0.05).

Discussion

It follows from our study that in the conditions
of limited freedoms of young athletes and martial
law, the development of coordination abilities must
be carried out in the form of homework. This is an
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Table 1. Balance indicators of taekwondo athletes of 13-14 years old according to the results of pedagogical

experiment (n=8) (X*m)

At the beginning of At the end of pedagogical
Tests i i i P
pedagogical experiment  experiment
with open eyes, ) 2,4 5z 35.581.38 1.77 <0.05
Romberg test on S€c
the right le i
ght leg with closed 20.271.01 22.620.91 1.73 <0.05
eyes, sec
with open eyes, ;927 - 36.531.01 1.81 <0.05
Romberg test on S€c
the left le i
g with closed 20.450.92 23.321.12 1.98 <0.05
eyes, sec
Yarotsky test, sec 21.161.03 23.461.03 1.57 <0.05

important conclusion in understanding the creation
of life-safe conditions for exercise. Unfortunately,
we have not found in modern research a solution to
the problem of training athletes under martial law.
At the same time, this study confirmed the results of
other authors, who considered solving the problems
of training athletes under the restrictions of the
COVID-19 pandemic [1, 3, 24, 25, 26]. We agree that
the restriction of freedom of movement imposes
special requirements on the preparation of athletes:
performing exercises at home or outdoors on an
individual assignment.

Our study confirms the data from previous
observations [7, 8, 9, 10] that exercises to maintain
balance play an important role in the development
of coordination abilities of young athletes. Other
studies showed that taekwondo helped develop
motor skills of agility, coordination and balance [6,
7,27].

Balance and coordination in taekwondo are
closely related to the execution of strikes while
standing on one leg. The study by Busko [28]
showed that there was a strong correlation between
maximum impact force and maximum joint torque.
The results of the study by Kwon et al. [29] show that
the use of 30-second continuous kicks at maximum
speed, 50m running, and standing long jumps are
components for determining anaerobic power in
taekwondo athletes. Therefore, we can assume
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that these exercises are well suited as homework
for young athletes. In the study of Castro-Garrido
[30] is analyzed the effect of the three conditions of
post-activation potentiation exercises on kicking
frequency, fatigue rate, and jump performance in
beginner taekwondo athletes. It was determined
that post-activation potentiation exercises did not
improve exercises on kicking frequency, fatigue
rate and jump performance in taekwondo athletes.
However, these exercises did not have a negative
effect on fatigue rate and can be used by athletes.

We believe that our results have important
implications for the development of training
programs for young taekwondo athletes in the
context of martial law-related freedom restrictions.
Ultimately, such programs should provide the
greatest possible safety for young athletes and
create hope for a successful future. Clearly, further
research will need to be done to account for other
variables in the training of young athletes under
martial law.

Conclusions

Itisrecommended to use exercises on an unstable
support, which have the character of imitation
shock and defensive actions in the training process
of taekwondo athletes aged 13-14 years. Their
use in the training process leads to a noticeable
improvement in the balance of athletes.



2022

02

References

1. Asenov A. Analysis of an online taekwondo
competition. Pedagogika-Pedagogy, 2020;92(7): 97—
105.

2. Dos Santos LM. Learning Taekwondo Martial Arts
Lessons Online: The Perspectives of Social Cognitive
Career and Motivation Theory. International Journal
of Instruction, 2022;15(1): 1065-1080. https://doi.
org/10.29333/iji.2022.15160a

3. Dimitrov I. Online training of university students as
taekwondo referees during a coronavirus pandemic.
Pedagogika-Pedagogy, 2020;92(7): 106-116.

4. Mihaylov DR. Interactive online taekwondo training
and education in the times of COVID-19. Pedagogika-
Pedagogy, 2020;92(7): 117-124.

5. Sarmet Moreira PV, Falco C, Menegaldo LL, Goethel
MF, de Paula LV, Goncalves M. Are isokinetic leg
torques and kick velocity reliable predictors of
competitive level in taekwondo athletes? Plos One,
2021;16(6): e0235582. https://doi.org/10.1371/
journal.pone.0235582

6. Choi DS, Jung EN, Park MH. Comparison of balance
ability and physical fitness according to the growth
period in taekwondo players. Journal of Exercise
Rehabilitation, 2021;17(5): 354-361. https://doi.
org/10.12965/jer.2142502.251

7. Yoo S, Park SK, Yoon S, Lim HS, Ryu J. Comparison
of Proprioceptive Training and Muscular Strength
Training to Improve Balance Ability of Taekwondo
Poomsae Athletes: A Randomized Controlled Trials.
Journal of Sports Science and Medicine, 2018;17(3):
445-454.

8. Liu TT, Lin YC, Tang WT, Hamill J, Chang JS. Lower-
limb kinematic characteristics of Taekwondo kicks
at different attack angles. International Journal of
Performance Analysis in Sport, 2021;21(4): 519-531.
https://doi.org/10.1080/24748668.2021.1924526

9. daSilvaSantos]F,Loturcol,FranchiniE.Relationship
between frequency speed of kick test performance,
optimal load, and anthropometric variables in black-
belt taekwondo athletes. Ido Movement for Culture-
Journal of Martial Arts Anthropology, 2018;18(1):
39-44. https://doi.org/10.14589/ido.18.1.6

10. Boutios S, Fiorilli G, Buonsenso A, Daniilidis
P, Centorbi M, Intrieri M, et al. The Impact of
Age, Gender and Technical Experience on Three
Motor Coordination Skills in Children Practicing
Taekwondo. International Journal of Environmental
Research and Public Health, 2021;18(11): 5998.
https://doi.org/10.3390/ijerph18115998

11. Barcellona M, Giustino V, Messina G, Battaglia
G, Fischetti F, Palma A, et al. Effects of a specific
training protocol on posturographic parameters
of a taekwondo elite athlete and implications
on injury prevention: a case study. Acta Medica
Mediterranea, 2018;34: 1533-1538. https://doi.
0rg/10.19193/0393-6384 2018 3s 236

12. Chaabene H, Negra Y, Capranica L, Bouguezzi R,
Hachana Y, Rouahi MA, et al. Validity and reliability
of a new test of planned agility in elite taekwondo
athletes. Journal of Strength and Conditioning

Research, 2018;32(9): 2542-2547.
org/10.1519/JSC.0000000000002325
13. Pashkov IN. Methodic of coordination’s
perfection of junior taekwondo athletes at stage
of pre-basic training. Pedagogics, psychology,
medical-biological problems of physical training
and sports, 2015;19(5): 27-31. https://doi.
org/10.15561/18189172.2015.0505

14. Schumacher YO, Tabben M, Hassoun K, Al
Marwani A, Al Hussein I, Coyle P, et al. Resuming
professional football (soccer) during the COVID-19
pandemic in a country with high infection rates: a
prospective cohort study. British Journal of Sports
Medicine, 2021;55(19): 1092-1098. https://doi.
org/10.1136/bjsports-2020-103724

15. Govus AD, Coutts A, Duffield R, Murray A, Fullagar
H. Relationship Between Pretraining Subjective
Wellness Measures, Player Load, and Rating-of-
Perceived-Exertion Training Load in American
College Football. International Journal of Sports
Physiology and Performance, 2018;13(1): 95-101.
https://doi.org/10.1123/ijspp.2016-0714

16. CaiaJ, Thornton HR, Kelly VG, Scott TJ, Halson SL,
Cupples B, et al. Does self-perceived sleep reflect
sleep estimated via activity monitors in professional
rugby league athletes? Journal of Sports Sciences,
2018;36(13): 1492-1496. https://doi.org/10.1080/02
640414.2017.1398885

17. Gullu S, Keskin B, Ates O, Hanbay E. Coach-athlete
relationship and sport passion in individual sports.
Acta Kinesiologica, 2020;14(1): 9-15.

18. Nam JH, Kim EJ, Cho EH. Sport Psychological
Skill Factors and Scale Development for Taekwondo
Athletes. International Journal of Environmental
Research and Public Health, 2022;19(6): 3433.
https://doi.org/10.3390/ijerph19063433

19. ChoEH,JangCY,KwakYS,KimE].The Psychometric
Characteristic of the Taekwondo Electronic
Protector Cognition Scale: The Application of the
Rasch Model. International Journal of Environmental
Research and Public Health, 2020;17(10): 3684.
https://doi.org/10.3390/ijerph17103684

20. Jabnoun S, Borji R, Sahli S. Postural control of
Parkour athletes compared to recreationally active
subjects under different sensory manipulations:
A pilot study. European Journal of Sport Science,
2019;19(4): 461-470. https://doi.org/10.1080/1746
1391.2018.1527948

21. Sweeney EA, Wilson JC, Potter MN, Dahab KS,
Denay KL, Howell DR. Symptom profiles and
postural control after concussion in female artistic
athletes. Brain Injury, 2020;34(7): 928-933. https://
doi.org/10.1080/02699052.2020.1763464

22. Sebastia-Amat S, Paolo Ardigo L, Manuel Jimenez-
Olmedo |, Pueo B, Penichet-Tomas A. The Effect
of Balance and Sand Training on Postural Control
in Elite Beach Volleyball Players. International
Journal of Environmental Research and Public
Health, 2020;17(23): 8981. https://doi.org/10.3390/
ijerph17238981

23. Zemtsova II. Sports physiology. Kyiv: Olympic
literature; 2019. (In Ukrainian).

https://doi.



Pedagogy of Health

24. Izzicupo P,Di Baldassarre A, Abelkalns I, Bisenieks
U, Sanchez-Pato A, Canovas-Alvarez FJ, et al. Dual
Careers of Athletes During COVID-19 Lockdown.
Frontiers in Psychology, 2021;12: 657671. https://doi.
org/10.3389/fpsyg.2021.657671

25. Haan R, Ali Alblooshi ME, Syed DH, Dougman KK,
Al Tunaiji H, Campos LA, et al. Health and Well-
Being of Athletes During the Coronavirus Pandemic:
A Scoping Review. Frontiers in Public Health, 2021;9:
641392. https://doi.org/10.3389/fpubh.2021.641392

26. McGuine TA, Biese KM, Petrovska L, Hetzel SJ,
Reardon C, Kliethermes S, et al. Mental Health,
Physical Activity,and Quality of Life of US Adolescent
Athletes During COVID-19-Related School Closures
and Sport Cancellations: A Study of 13 000 Athletes.
Journal of Athletic Training, 2021;56(1): 11-19.
https://doi.org/10.4085/1062-6050-0478.20

27. Castro Salgado V, Gaintza Jauregi Z. Effect of
taekwondo on the motor development of secondary
education students. Sportis-Scientific Technical

Journal of School Sport Physical Education and
Psychomotricity, 2019;5(2): 270-286. https://doi.
org/10.17979/sportis.2019.5.2.4972

28. Busko K, Nikolaidis PT. Biomechanical
characteristics of Taekwondo athletes: kicks and
punches vs. laboratory tests. Biomedical Human
Kinetics, 2018;10(1): 81-88. https://doi.org/10.1515/
bhk-2018-0013

29. Kwon C, Lee S, Park J, Johnson JA. An Estimation
Model for Anaerobic Power of Taekwondo Athletes
Based on Field Tests. Ido Movement for Culture-
Journal of Martial Arts Anthropology, 2019;19(1):
34-50. https://doi.org/10.14589/ido.19.1.4

30. Castro-Garrido N, Valderas-Maldonado C,
Herrera-Valenzuela T, Da Silva JF, Guzman-Munoz
E, Vasquez-Gomez J, et al. Effects of post-activation
potentiation exercises on kicking frequency, fatigue
rate and jump performance in taekwondo athletes:
a case study. Retos-Nuevas Tendencias En Educacion
Fisica Deporte Y Recreacion, 2020;(38): 679-683.

Information about the authors:

Elizaveta Lyuchkova;

https://orcid.org/0000-0002-0006-7243;

liza.lyuchkova2000@gmail.com; H. S.

Skovoroda Kharkiv National Pedagogical University, Kharkiv, Ukraine.

Olena Nesen; https://orcid.org/0000-0002-7473-6673; helena.nesen@gmail.com; H. S. Skovoroda Kharkiv

National Pedagogical University, Kharkiv, Ukraine.

Pavol Bartik; https://orcid.org/0000-0002-2087-7876; pavol.bartik@umb.sk; Department of Physical
Education and Sport, Faculty of Arts, Matej Bel University in Banska Bystrica; Banska Bystrica, Slovakia.

Jerzy Skrobecki; https://orcid.org/0000-0001-8710-1151; jerzy.skrobecki@awf.gda.pl; Department of Sport,
Gdansk University of Physical Education and Sport, Gdansk, Poland

Cite this article as:

Lyuchkova E, Nesen O, Bartik P, Skrobecki J. Increasing the level of coordination abilities of young taekwondo
athletes aged 13-14 under martial law. Pedagogy of Health, 2022;1(2):59-64.

https://doi.org/10.15561/health.2022.0205

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited

http://creativecommons.org/licenses/by/4.0/deed.en
Received: 10.11.2022

Accepted: 26.12.2022; Published: 30.12.2022

64



	Increasing the level of coordination abilities of young taekwondo athletes aged 13-14 under martial law. Elizaveta Lyuchkova, Olena Nesen, Pavol Bartík, Jerzy Skrobecki
	Abstract
	Introduction
	Material and Methods
	Results
	Discussion
	Conclusions
	References
	Information about the authors


