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Abstract

Introduction. Establishing schoolchildren’s health and full development of their
bodies is one of the major issues in nowadays society. Determining efficient methods
of developing coordination abilities among schoolchildren by means of combat sports
during extracurricular forms of physical education organization is quite important, as
the need in searching for and using efficient methods aimed to develop physical,
mental and intellectual characteristics among elementary school-aged children.

The aim is to determine the differences in the level of coordination abilities
development among schoolchildren systematically training in the taekwondo class
compared to the children training upon the standard program.

Material and methods: the analysis and synthesis of research and
methodological resources and Internet data, questionnaire, pedagogical observation,
pedagogical experiment, pedagogical testing, methods of mathematical statistics.

Results. The age of 5-7 years old is a sensitive period for coordination abilities
development. The age of 7-11 years old gives the second effect in strength to these
abilities’ development. So, coordination abilities among elementary school-aged
children require focused development, and the main means for rising coordination
abilities are physical exercises of enhanced coordination complexity including some
elements of novelty.

Conclusions. It was determined that among children not training in
extracurricular sporting institutions an excessive muscle tension is observed. The
results among untrained children and children-athletes approved underdevelopment
of the first by the indicator of ability to voluntarily relax muscles (25.98%). By the
results of comparative analysis of the level of abilities to coordinate movements
among elementary school-aged children the following data was gained: among
children-athletes the average result was 21.92 + 0.8 s, and among untrained children -
30.19 + 1.83 s. This shows low level of development of this coordination quality
(p<0.05).

Key words: coordination abilities, physical health, physical performance,
technical skills.
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Introduction. Establishing
schoolchildren’s  health and  full
development of their bodies is one of
the major objectives of nowadays
society [5, 7]. At all times, doctors,
parents and teachers stated retardments,
delayings, disorders, deviations or
Imbalances with the norms of
development among schoolchildren and
disability of their health. A range of the
authors call on significance of
coordination abilities’ development [1,
3, 6, 13, 16], since high level of
coordination abilities’ development
gives an opportunity to acquire new
movement faster and complete them
with the least energy expenditure. High
level of coordination makes it possible
to acquiring the right exercise technique
faster and more efficiently, and to
acquire the technique of the chosen
sport faster.

Many authors [3, 18] suggest
various methods of developing motion
qualities among schoolchildren,
notably, coordination abilities being
tightly related to the technique of
performing a motive action being able
to regulate its independent parameters,
use a motive action in various situations
and combine their specific amount.

S.I. Marchenko [4], S.I.
Marchenko, B.A. Berezhniak [5], O.V.
Ivashchenko, T.S. Yermakova [18],
O.M. Khudolii, S.S. lermakov, K.V.
Ananchenko [19] devoted their papers
to studying patterns of motion qualities
development and coordination moves
development among elementary school-
aged children. The researches on the
peculiarities of coordination abilities
development among elementary school-
aged children are based on previously
acquired knowledge on the fact that
taking into account the patterns of age
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development of motion abilities and
their rational formation during the
periods of natural growth has a
remarkable significance for well round
children’s development, and create
favorable background for successful
activity as an adult [6, 7, 8].

The aim of the research is to
determine the differences in the level of
coordination  abilities  development
among schoolchildren systematically
training in the taekwondo class
compared to the children training upon
the standard program.

Material and methods of the
research.

Contingent of the research is:
24 boys (12 taekwondo athletes) aged
7-9 vyears old and the students of
gymnasium Ne315 (12 boys). The
research took place based on Ivan
Bohun Kyiv Military Lyceum and
gymnasium Ne315 during taekwondo
trainings and PE lessons.

Methods of the research: the
analysis and synthesis of research and
methodological resources and Internet

data, questionnaire, pedagogical
observation, pedagogical experiment,
pedagogical  testing, methods of

mathematical statistics.

Organization of the research: the
questionnaire among the teachers and
trainers was held; the schoolchildren’s
motive activity was observed; the
coordination abilities’ testing among
schoolchildren, and statistical
processing of the gained data were
conducted.

Results of the research and
discussion. Our conducted
questionnaire among the trainers and PE
teachers approved that the concepts of
coordination  training covered in
research and methodological literature
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also occur in practice. Thus, 41.7% of
the surveyed answered «yes» to the
question «Do you think  that
coordination training is an independent
type of an athlete’s training?», 47.9%
answered «no»; and 10.4% answered
«don’t know». At the same time, 75.5%

of the responders suppose that
coordination  training  should be
included in the part «technical

training», 15.6% do not agree with this
statement, and 8.9% preferred not to
answer.

As a result of our conducted
research for determining the level of
coordination  abilities  development
among elementary school-aged children
it was revealed that the level of
development of all types of

coordination abilities among children
not training in extracurricular sporting
institutions compared to their agemates
training in the taekwondo class for two
years is considerably lower. The
difference in indicators is substantial,
the discrepancy is significant (p<0.05).
The biggest gap to the trained
children’s indicators was revealed upon
the testing indicators showing the level
of development of the spatial
orientation ability and ability to keep
static balance (table 1). Thus, the
assessment of coordination abilities
among the elementary school-aged
children showed that they are retarded
from the parameters of their agemates
doing taekwondo according to all tests
characterizing coordination abilities.
Table 1

Comparative analysis of the level of coordination abilities development among
elementary school-aged children (taekwondo athletes and schoolchildren)

taekwondo schoolchildren Difference in
Coordination athletes the level of | Student’s t-
abilities Vsl development, cr.,P
X +m X +m %
Evaluation and beep test, s 1422 | 0.22 | 18.11 | 0.45 27.35 <0.05
regulation of
spatiotemporal and throwing a tennis
dynamic motion ball, m 10.36 | 0.14 | 5.86 0.25 34.40 <0.05
parameters
by Bondarevskyi
method, (with eyes | 12.83 | 1.05 | 6.21 0.37 51.60 <0.05
Keeping static open), s
balance by Bondarevskyi
method, (with eyes 6.24 | 0.28 | 2.69 0.18 56.89 <0.05
closed), s
Keeping dynamic | turns ona gymnastic 400 | 019 | 250 0.16 3750 <0.05
balance bench, number
The difference in the level of By the results of the conducted

coordination abilities development among
schoolchildren ranges from 27.35% to
61.32%. The biggest retardment from the
trained children’s indicators was revealed
by the testing indicators showing the level
of development of spatial orientation
ability and ability to keep static balance.
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ascertaining experiment to determine the
level of ability to assess and regulate
spatiotemporal and dynamic parameters of
movements among elementary school-
aged children the retardment from their
trained agemates’ indicators was revealed.
Such decline accounts for 34.62%
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In the course of assessment the
ability to evaluate and regulate
spatiotemporal and dynamic parameters
of movements among elementary
school-aged children the results were
obtained available in the table 1.1.
Thus, by the results of the conducted
«beep test» a relatively lower level of
this indicator’s development was
revealed: the average result among
taeckwondo athletes — 14.22 + 0.22 s,
among schoolchildren — 18.11 + 0.45 s.
The difference between average values
Is statistically significant (P<0.05). The
level of development by the given test
accounts for 27.35%.

According to the data gained in the
course of the experiment by the test
«distance throwing a tennis ball»,
among the taekwondo athletes it was
1036 + 014 m, and among
schoolchildren — 5.86 = 0.25 m. The
difference  between the children’s
indicators within this category is
substantial, the discrepancies are
statistically significant (P<0.05). The
development level’s decline by this test
accounts for 34.4%.

The results of our researches prove
the data that the children having
physical activity not enough for their
age retard in development of
movements from their trained agemates.
In the course of conducting the test,
while running excessive muscle tension
among them was observed. Thus,
among some children their heads were
downcast; the movements of legs and
arms were not always coordinated; their
feet were put either wide or too close to
each other; the running rate was not
always even.

The results of the research to
determine the level of coordination
abilities development among untrained
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elementary school-aged children given
below are declarative of a considerable
retardment of the static balance function
being one of the complex body
functions. The retardment  of
development level accounted for
52.24% (table 1.1).

By the test «one leg stand with
eyes open» the average result among
the trained children accounted for
12.83+1.05 s. The difference between
the average values is statistically
significant (p<0.05). The development
level’s decline by this test accounts for
51.6 %.

The evaluation of the static
balance function with eyes closed
revealed the average result among
taekwondo athletes was 6.24 = 0.28 s.
The difference in indicators is
substantial,  the  discrepancy s
statistically significant (p<0.05). The
development level’s decline by this test
accounts for 56.89%. Completing the
test with eyes closed, the children were
losing balance so they opened their eyes
earlier but still could not keep balance
any more. Sometimes the children
opened their eyes in advance in order
not to lose balance [9, 14].

The obtained experimental data
showed the decline of the level of
development of a coordination ability to
keep dynamic balance (table 1.1). The
indicators’ declining among elementary
school-aged children compared to their
trained agemates accounted for 37.5%.

During evaluating the dynamic
balance functions while doing the test
«turns on a gymnastic bench» the
average result among elementary
school-aged children accounted for 2.5
+ 0.16 times. Among the children
training in the taekwondo class it was 4
+ 0.19 times. The discrepancies
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between the indicators are significant
(p<0.05). A relatively lower level of the
indicators among elementary school-
aged children by this type of
coordination abilities accounted for
40.63% (table 1).

By the test «rhythmic tapping
hands», the average result among the
schoolchildren accounted for 5.86 +
0.28. The difference in indicators is
substantial,  the  discrepancy s
significant (P<0.05).

By the data of the conducted
ascertaining experiment to determine

the level of coordination abilities
development among elementary school-
aged children, it was revealed that the
biggest retardment in the trained
agemates’ indicators was observed by
the test indicators demonstrating the
level of development of the ability for
spatial orientation [13]. This declining
accounted for 58.86 %.

By the results of the tests
demonstrating the level of development
of the ability for spatial orientation
among elementary school-aged children,
the data is given in the table 2.

Table 2

Comparative analysis of the level of coordination abilities development among
elementary school-aged children (taekwondo athletes and schoolchildren)

taekwondo schoolchildre | Difference in
Coordination Tests athletes n the level of Student’s t-
abilities development, cr., P
X +m X +m %
Rhythm rhythmic tapping | g g7 | 557 | 586 | 028 40.63 <0.05
reproduction hands, number
walking straight With | 13 57 | 1 96 | 64.20 | 7.78 61.32 <0.05
. . . eyes closed, cm
Spatial orientation throwing the ball on
gthe ! 267 | 038 | 1.14 | 0.24 57.30 <0.05
target, points
Voluntary muscle | rming, points | 3 | 023 | 20 | 0.2 31.0 <0.05
relaxation
Movement ten «eights», s 2192 | 0.8 | 3019 | 1.83 37.73 <0.05
coordination

By the test «walking straight with
eyes closed» among the children training
in the taekwondo class, the average result
accounted for 103.57 + 10.84 cm, and
among the schoolchildren 64.2 + 7.78
cm, respectively. The difference between
the values is statistically significant
(P<0.05). The difference in the level’s
development by this test accounted for
61.32%.

By the results of the test «throwing
the ball on target standing with their back
to it» the following data was obtained:
among the athletes 2.67 + 0.38 points,
and among the schoolchildren — 1.14 +
0.24 points. The difference in indicators

Is substantial, the discrepancies are
statistically significant (P<0.05). The
development level’s decline by this test
accounts for 57.30%.

By the results of the test «running to
the balls» the average result among the
untrained children was 19.81 + 0.9 s, and
among the taekwondo athletes — 12.64 +
0.4 s. The difference between average
values is statistically significant (p<0.05).
The development level’s decline by this
test accounts for 56.72%.

Among the children not training in
extracurricular sporting institutions an
excessive muscle tension is observed.
Thus, the comparative experimental
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research of coordination abilities among
untrained children and children-athletes
showed retardments of the first by the
indicator of ability to voluntarily relax
muscles. A relatively lower level
accounted for 25.98%.

These researches approved that by
the results of this type of coordination
abilities untrained elementary school-
aged children vyield their agemate-
athletes (table 2). The average result
accounted for 3 = 0.23 points. The
difference in indicators is substantial,
the discrepancies are statistically
significant (p<0.05).

By the results of the comparative
analysis of the level of developing the
ability of movement coordination
among the elementary school-aged
children (table 2) the following data
was obtained: among children-athletes
the average result was 21.92 £ 0.8 s,
and among the untrained children —
30.19 = 1.83 s, showing low level of
development of this coordination
quality (p<0.05).

By the results of the conducted
ascertaining experiment in determining

the level of coordination abilities
development among the elementary
school-aged children a substantial
declining of the indicators of
development of general movement
coordination ability was revealed

among untrained children compared to
their agemates doing taekwondo. The
retardment of indicators accounted for
37.73%.

It is known that in a child’s body
considerable  morphofunctional and
psychophysiological  transformations
occur in response to the measure of
growth and development being the base
for motion abilities’ development and
improvement in general, and notably,
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coordination abilities [8, 15]. Unequal

pace  of  coordination  abilities
development is the result of different
period of morphofunctional body
systems’ formation. Substantial

individual discrepancies in coordination
abilities’ development among the
elementary  school-aged  children,
(according to V.I. Liakh [2, 3] and L.P.
Serhiienko  [12, 13]) show a
considerable  coordination  abilities’
conditionality in respect of hereditary
factors.

Conclusions:

1. The age of 5-7 years old is a
sensitive  period for coordination
abilities development. The age of 7-11
years old gives the second effect in
strength to these abilities’ development.
So, coordination abilities among
elementary school-aged children require
focused development, and the main
means for rising coordination abilities
are physical exercises of enhanced
coordination complexity including some
elements of novelty.

2. According to the data gained in
the course of the conducted experiment,
among children not training in
extracurricular sporting institutions an
excessive muscle tension is observed.
The results among the untrained
children and children-athletes approved
underdevelopment of the first by the
indicator of ability to voluntarily relax
muscles (25.98%). By the results of
comparative analysis of the level of
abilities to coordinate movements
among elementary school-aged children
the following data was gained: among
children-athletes the average result was
21.92 £ 0.8 s, and among untrained
children — 30.19 + 1.83 s showing low
level of development of this
coordination quality (p<0.05).
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Prospects for further research qualities among elementary school-aged
are based on continuing the study of children in extracurricular forms of
physical development and physical organization.

References:

1. Koval VYu. Development of coordination abilities of middle school children in physical
education lessons. Bulletin of Ivan Ogienko Kamyanets-Podilsky University. Physical
education, sports and human health. 2015; 8:182-188. Ukrainian

2. Lyakh VI. Motor abilities of schoolchildren: bases of the theory and methods of
development. M.: Terra-Sport; 2000. 192 p. Russian

3. Lyakh VI. Coordination abilities: diagnostics and development. Moscow: Division; 2006.
290 p. Russian

4. Marchenko SI. Modeling the development of strength in schoolchildren 2-4 classes by means
of moving games. Theory and methods of physical education. 2010;2:11-15. Ukrainian

5. Marchenko SI, Berezhnyak BA. Peculiarities of coordination development in primary
school students. Theory and methods of physical education. 2014;4:32-37. DOI:
10.17309/tmfv.2014.4.1115. Ukrainian

6. Nikolaev Y. Optimization of development of physical qualities and coordination of
movements at children of primary school age by means of gymnastics. Physical
education, sports and health culture in modern society. 2011;4(16):43-47. Ukrainian

7. Perspectives, problems and current achievements in the development of physical culture and
sports in Ukraine: materials of the 11 All-Ukrainian electronic conference (Vinnytsia, January 30,
2019) ed: SM Dmitrenko, AA Dyachenko. Vinnytsia: VSPU; 2019. Ukrainian

8. Platonova AG. Changes in the physical development of schoolchildren over a ten-year
period (1996-2008). Hygiene and sanitation. 2012:69-73. Russian

9. Ruban VYu. Organizational and methodical bases of optimization of process of physical
education of pupils of initial classes in the conditions of rural comprehensive school
[dissertation]. Prydniprovska state. acad. phys. culture and sports. Dnipro; 2018. 286 p.
Ukrainian

10.Ruban VY. Features of pedagogical technologies of rehabilitation of schoolchildren in
the process of physical education. Dnieper Sports Bulletin. 2017;3:163-167. Ukrainian

11. Sainchuk OV. Comparative assessment of physical fitness of primary school students
Dnieper Sports Bulletin. 2013;2:93-97. Ukrainian

12.Sergienko LP. Comprehensive testing of human mobility: textbook. Mykolaiv:
UDMGU. 2001: 360 p. Ukrainian

13.Sergienko LP. Pedagogical control of development of coordination abilities and
teenagers. Science in Olympic sports. 2002; 1: 47-53. Russian

14. Physical education of primary school students in extracurricular activities of secondary
schools: teaching method. way. VV Ivashkovsky, Ol Ostapenko, MV Timchik; [for ed.
MD Zubaliya]. Kirovograd: Imex-LTD; 2014. 172 p. Ukrainian

15. Khripko IV Influence of programs with traditional and innovative means of physical
education on the physical condition of junior schoolchildren [Dissertation]. Kiev; 2011.
230 p. Ukrainian

16.Shtana YuO, Brusak OM. Complex control over the level of development of
coordination abilities. Olympism and young sports science of Ukraine: materials of the
VI regional. scientific and practical conf., dedicated. XXIX Summer Olympics. Lugansk;
2008:231-5.

61



’A SPORT SCIENCE AND HUMAN HEALTH Ne2(4) 2020

17. Bajdzinski M. Correlation between Basic Morphological Indexes and Selected Motor
Abilities among Children. Sport Kinetic’97. Theories of Human Motor Performance and
their Reflections in Practice. Germany: Magdeburg, 1997; 1: 70-74.

18. Ilvashchenko OV, Yermakova TS. Structural model of in-group dynamic of 6-10 years old
boys ’motor fitness. Pedagogics, psychology, medical-biological problems of physical
training and sports. 2015;10:24-32.

DOI: 10.15561/18189172.2015.1004

19. Khudolii OM, lermakov SS, Ananchenko KV. Factorial model of motor fitness of junior
forms ’boys. Journal of Physical Education and Sport (JPES). 2015: 15(3): 585-591.
DOI: 10.7752 / jpes.2015.03088

The authors claim no conflict of interests.

Authors’ information:
Valentyna LIASHENKO
candidate of sciences in physical education and sport, assistant professor
Borys Grinchenko Kyiv University, Kyiv, Ukraine
ORCID: 0000-0003-2864-2219
E-mail: v.liashenko@kubg.edu.ua

Yevhen KORZH

senior lecturer

Borys Grinchenko Kyiv University, Kyiv, Ukraine
ORCID: 0000-0003-4363-062X

E-mail: y.korzh@kubg.edu.ua

Tetiana OMELCHENKO

lecturer

Borys Grinchenko Kyiv University, Kyiv, Ukraine
ORCID: 0000-0002-5863-4933

E-mail: t.omelchenko@kubg.edu.ua

Nataliia PETROVA

senior lecturer

Borys Grinchenko Kyiv University, Kyiv, Ukraine
E-mail: n.petrova@kubg.edu.ua

The article received October, 5, 2020

Liashenko V, Korzh Y, Omelchenko T, Petrova N. Comparative characteristic of
coordination abilities development among 7-9-year-old schoolchildren and their
agemates doing taekwondo systematically. Sports Science and Human Health. 2020;
2(4):55-62. DOI:10.28925/2664-2069.2020.2.6

62


mailto:y.korzh@kubg.edu.ua

