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SUMMARY

Aim: To develop, substantiate and experimentally test the method of correction of body posture disorders in 6-10-years-old girls in the process

of their coordination skills development.

Materials and Methods: The research involved 138 girls including 40 girls who had various deviations in body posture development and
98 girls without body posture disorders. The experimental (EG) and the control group (CG) of 20 girls each were formed to organize the
experiment. The EG was engaged according to the developed method of correction of body posture disorders, the (G —according to the current

school curricula of physical education.

Results: It was found that 29.0 % of primary high schoolers have various deviations in body posture development. Kyphotic body posture
is observed in 80.6 % of cases and scoliotic body posture — in 19.4% of cases. The research determined the relationship between the level
of coordination manifestation and the state of body posture in schoolers, in particular the presence of abnormalities in its development. The
method of correction of body posture disorders in 6-10-years-old girls during physical education training sessions was developed.
Conclusions: The obtained results indicate the effectiveness of the developed method. The EG girls revealed significantly better indicators of
motion coordination and coordination skills when changing body position as well as static balance than the (G girls (p<0.05). The number of
girls with various deviations in body posture development decreased by 9.9%.
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INTRODUCTION

The analysis of current statistics shows that the number
of children with chronic diseases increases 2.5 times during
school life: about a third of primary high schoolers already
have various health disorders, while only up to 20% of
school leavers remain virtually healthy [1, 2]. Deviations
in the development of body posture occupy one of the
leading places in the structure of morbidity of school-age
children, moreover having recorded positive dynamics
with age [3, 4]. Body posture disorders, in addition to
a significant cosmetic defect, create the preconditions
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for the general deterioration of health, reduced physical
development, the emergence of pathological processes in
the body of schoolers [5, 6].

The primary school age is characterised by active
formation of the musculoskeletal system of children,
which increases the risk of disorders in the formation of
physiological curves of the spine under the influence of
anatomical and physiological factors: hereditary constitutional
features, individual development of motor function and
irrationally organized motor activity [7, 8]. At the same
time, according to the scientists [9, 10], the vast majority of
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cases of body posture disorders in primary high schoolers
have an unstable functional nature i.e. can successfully
be corrected.

The researchers [11, 12], argue that the constant use of
precisely dosed tensions of the muscular corset on the basis
of learning different in terms of coordination structure and
direction motions develops skills to maintain physiologically
correct torso positions in static and dynamic positions. At the
same time, 6-10-years-old children actively develop motor
function, in particular most types of coordination skills,
the ability to coordinate motions and control them [13].
Along with sufficient elaboration of the problem of children’s
body posture formation, prevention and correction of
its disorders by means of physical exercises, there is not
enough research in modern theory and practice devoted
to the peculiarities of motor function development in
primary high schoolers with deviations in body posture
development. The question of correction of body posture
disorders in the process of coordination skills development
in 6-10-years-old girls remains open, which requires
scientific research.

AlM

The aim of the research is to develop, substantiate and
experimentally test the method of correction of body posture
disorders in 6-10-years-old girls in the process of their
coordination skills development.

MATERIALS AND METHODS

Scientific research methods included theoretical analysis
of literature sources, medical and biological methods,
pedagogical testing, pedagogical experiment, statistical
methods.

The theoretical analysis of literature sources involved the
study of 17 literature sources from different scientometric
databases, which allowed to comprehensively investigate
the problem on the research topic and discuss the results in
comparison with the conclusions of scientists in this field.
The medical and biological methods included somatometry
and somatoscopy: determination of the body type of children;
determination of the type of children’s body posture disorders
using the method of indices: scoliotic body posture by the
index of vertical curvature of the spine, kyphotic body posture
(stooping) by the shoulder index. We used pedagogical testing
to check the level of manifestation of coordination skills
of junior high schoolers, in particular static and dynamic
balance of the body, coordination of motions and coordination
skills when changing body position. The static balance of
the body was determined using the modified Romberg
test [14]. The ability to maintain balance was assessed as
follows: holding the position of “attention” for less than 15
seconds - grade “17; holding the position of “attention” for
15 seconds — grade “2”; raise your hands forward, stand for
another 15 seconds - grade “3”; close your eyes (or lower
the bandage) and stand for another 15 seconds - grade “4”;
raise your head with your eyes closed and stand for another
15 seconds - grade “5”. Yarotsky’s test was used to determine

the dynamic balance [14]. The exercise was performed from
the standing preparatory position with eyes closed, while
the persons under investigation began to continuously turn
their heads in one direction at a rate of two motions per
second at the word of command. The time was recorded
with an accuracy of 0.1 seconds from the beginning of
the rotation to the loss of balance. “Ten Eights” test was
used to determine the level of motion coordination [14].
This coordination test provided for the performance of
ten cycles of hand motions by the high schooler with
a tennis ball in the shape of “eight” between the legs from
the angle position in the legs straddled position, passing the
ball from one hand to another. Coordination skills when
changing the position of students’ bodies were determined
using the test developed by us. The high schoolers under
examination were asked to perform a sequence of motions
in 10 seconds: 1 - squat rest position; 2 - front plank;
3 - squat rest position; 4 - location normal standing position.
The eventual result of the test is to record the number of
complete cycles and partial performance of the exercise
in 10 seconds. The assessment of partial performance was
as follows: % - performance of motion on the count of
1; % - performance of motion on the count of 2; % —
performance of motion on the count of 3. The integrated
indicator of coordination skills of junior high schoolers
with deviations in body posture development was evaluated
by the index of coordination skills, which is calculated as
the difference in the speed of 3x10m shuttle running and
30m running.

The pedagogical experiment lasted 1 year and was
conducted in order to substantiate the content of the
method of correction of body posture disorders in the
development of coordination skills of 6-10-years-old girls
during physical education training sessions and test its
effectiveness. The research involved 138 girls studying in
1-4 forms of secondary schools in Kyiv, including 40 girls
with various deviations in body posture development and
98 girls without body posture disorders. The experimental
(EG) and the control group (CG) of 20 girls each were
formed to organize the pedagogical experiment. There
was no special selection, the homogeneity of the groups
was confirmed by the absence of a significant difference
between all the studied indicators at the beginning of the
experiment (p>0.05). The EG was engaged according to the
developed method of correction of body posture disorders
of 6-10-years-old girls in the process of developing their
coordination skills, the CG - according to the current
school curricula of physical education.

The methods of statistical data processing include the
method of sampling and the pair correlation of Pearson, the
Student’s criterion for quantitative and qualitative processing
of research results, determining their reliability.

The procedure for organizing the research was previously
agreed with the Committee on compliance with Academic
Integrity and Ethics of the National Pedagogical Drahomanov
University. Prior consent to participate in the research
was obtained from all the participants.
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RESULTS

In the process of studying the peculiarities of physical
development of modern high schoolers, it is important
to assess the type of their body build, as the development
of bone and muscle components of the body may be
a prerequisite for various abnormalities in the development
of children’s body posture. Somatometry showed that
primary high schoolers are presented by 39.9% of girls with
asthenoid somatotype, 30.3% of female high schoolers having
thoracic body type, 21.3% of girls being characterized by
muscular type of body build and 8.5% of schoolgirls with
digestive somatotype. The obtained results were confirmed
by visual assessment of the body build.

According to the index method, it was found that
29.0% among the general contingent of 6-10-years-old
girls is characterised by various deviations in body posture
development. At the same time, the majority of girls
with body posture disorders (92.7%) have an asthenoid
somatotype. Herewith, 80.6% of cases are characterised
by stooping (kyphotic body posture) and the remaining
19.4% of cases — by scoliotic body posture in different
variants of vertical curvature of the spine.

The pedagogical testing showed that the static balance
indicator of 6-8-years-old female high schoolers who do
not have body posture disorders is 3.1+1.1 points, the
peers with body posture disorders — 2.1+0.8 points and
this indicator makes 3.1+0.9 points and 2.1+0.8 points,
respectively, in 9-10-year-old female high schoolers. The
indicator of dynamic balance in healthy girls is 27.4+7.3
seconds in the age of 6-8 years and 28.4+10.9 seconds
in the age of 9-10 years; the female high schoolers with
deviations in body posture development are characterised
by 19.2+3.8 seconds in the age of 6-8 years and by 19.8+5.4
seconds in the age of 9-10 years. The indicator of motion
coordination in healthy female high schoolers is 18.1+1.6
seconds in the age of 6-8 years and 15.2+1.5 seconds in
the age of 9-10 years, and it makes 21.5+2.3 seconds and
18.5£1.9 seconds, respectively, in 6-8-years-old and 9-10-
years-old girls with body posture disorders. The indicator
of the sample, which measures the level of coordination
skills when changing body position in space, in healthy
6-8-years-old female high schoolers and 9-10-years-old
girls is 6.2+0.5 times and 7.3+0.5 times, respectively, while
in the peer indicators with body posture disorders are
5.6+0.4 times and 6.4+0.4 times, respectively. The index of

coordination skills in 6-8-years-old girls and 9-10-years-
old ones without signs of body posture disorders is 4.0+0.2
seconds and 3.9+0.2 seconds, respectively, and it makes
4.4%0.3 seconds and 4.3+0.2 seconds, respectively, in 6-8-
years-old female high schoolers with body posture disorders.
Thus, it was found that the indicators of coordination skills
are significantly (p<0.05) better in healthy 6-10-years-old
children than in their peers who have deviations in body
posture development.

The correlation analysis was used to determine
the relationship between the level of manifestation of
coordination skills of primary female high schoolers and
the state of their body posture i.e. scoliotic or kyphotic
(Table 1).

Correlations of moderate strength between the indicator
of static balance and scoliotic body posture (r=<0.35, at
p<0.05), the indicator of dynamic balance and scoliotic
body posture (r=<0.31, at p<0.05), the indicator of motion
coordination and scoliotic body posture (r=0.33, at p<0.05)
were established. Correlations of moderate strength between
the indicator of dynamic balance and kyphotic body posture
(r=<0.28, at p<0.05), the indicator of motion coordination
and kyphotic body posture (stooping) (r=0.45, at p<0.05),
the indicator of coordination skills when changing body
position and kyphotic body posture (r=<0.40, at p<0.05)
were also recorded. The relationship between the level
of development of motor coordination in 6-10-years-
old girls formed the basis of the method of correction of
posture disorders in 6-10-years-old girls in the process
of developing their coordination skills during physical
education training sessions.

The main purpose of the developed method is to
emphasize the impact on the vestibular, motor and visual
analysers through a system of exercises aimed at controlling
motions in space under conditions of static positions
and during movement. The content of the method was
based on the principle of combined action on motion
coordination and correction of muscle asymmetry, which
consists in the variable application of physical activity
associated with the reproduction of spatial, rhythmic,
dynamic, plastic characteristics of static body postures or
motions. Differentiation of the content of physical activity
was ensured by taking into account the type of body posture
disorder in girls, in particular the characteristic features
of the asymmetry of the spine and informative types of
coordination skills. The selection of coordination exercises

Table 1. Relationship between the level of manifestation of coordination skills with posture disorders in 6-10-years-old girls

Indicators of coordination skills Index °1;:;r|ti'::il'::’rx;tr"“ of t:he spine (kyp:::i‘f:::’;":‘ex )
Static balance -0.35* -0.28*
Dynamic balance -0.31* -0.20
Motion coordination 0.33* 0.45%
Spatial coordination -0.17 -0.40%

Note: *— areliable relationship between the studied indicators at p<0.05
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Table 2. Dynamics of coordination skills development in the EG and the CG girls in the course of the experiment (Mean=SD)

o Stages of the experiment Increase in the Significance
Researched indices Groups Beginning End indicator,% of thge difference
6-8-years-old girls (EG: n=11, (G: n=10)
Static balance, points G 2.1+0.8 2.5+0.7 17.4 p>0.05
! EG 2.2+09 43+09 64.6 p<0.05
Dynamic balance, seconds (4 19.2+1.8 19.7+1.3 2.6 p>0.05
! EG 19.0+1.3 19.8+1.6 41 p>0.05
Coordination skills when changing (¢ 5.6+0.4 5.8+0.2 25.7 p>0.05
body position, number of times kG 5.5+0.3 7.0+0.7 240 p<0.05
Motion coordination, seconds @ 21.5+0.3 21.9+0.4 1.8 p>0.05
! EG 21.3+0.5 23.9+1.2 1.5 p>0.05
AT G 4.5620.1 4.33£0.2 5.2 >0.05
Index of coordination skills, seconds i 150202 111201 0 ES0.0S
9-10-years-old girls (EG: n=9, (G: n=10)
Static balance, points G 2.1+0.8 2.7+0.6 25 p>0.05
! EG 2.0+0.9 4.0+0.8 66.7 p<0.05
Dynamic balance, seconds G 19.8+1.4 20.2+1.1 2.0 p>0.05
! EG 19.9+1.2 20.3+0.9 1.9 p>0.05
Coordination skills when changing G 6.4+0.4 6.6+0.6 3.1 p>0.05
body position, number of times £G 6.6+0.5 8.2+0.9 21.6 p<0.05
Motion coordination. seconds @ 18.5+0.9 19.0+0.7 2.7 p<0.05
! kG 18.3+0.8 20.2+0.9 9.8 p<0.05
AR G 4.29+0.2 4.01+0.2 6.8 p>0.05
Index of coordination skills, seconds i 131403 378502 B p<0.05

for children with body posture disorders took into account
the sensitive phases of development of certain types of
coordination skills of children of different types of somatic
constitution, followed the methodological peculiarities
of coordination skills development, focused on learning
proper breathing during exercise. In order to increase
the health orientation of physical education training
sessions, organizational and pedagogical conditions for
the effective development of coordination skills in primary
high schoolers with posture disorders were determined,
in particular: elimination of causes that stipulate the
occurrence of functional disorders of high schoolers’
body posture; stable motivation, need and habit for
a healthy lifestyle and exercise; creating a healthy school
environment and cooperation with parents; systematic
medical and pedagogical control over the dynamics of
children’s body posture; combined development of motor
skills with measures to correct body posture and prevent
its disorders; providing feedback based on the assessment
of high schoolers” academic achievements during physical
education classes.

Considering the fact that the majority of indicators of
motion coordination and body proportions of primary
female high schoolers do not differ significantly, age
differentiation took into account the most informative
indicators of coordination skills of 6-10-years-old female
high schoolers who have scoliotic or kyphotic body posture.
Thus, the content of the method of developing coordination

skills of girls with scoliotic body posture included exercises
to develop static and dynamic balance, coordination of
motions, whereas girls with kyphotic body posture -
exercises to develop static balance, motion coordination
and spatial orientation.

We used constant variation of exercises in the process
of developing the coordination skills of children of primary
school age with posture disorders. First, it helps to learn
new forms of motions, and secondly, to improve motor
memory, the stereotype of correct body position, motor
sensations. Particular attention in the development of
coordination skills of students with body posture disorders
was paid to learning proper breathing: lifting the chest
envisages intake of breath, lowering - outward breath,
during muscle tightness - intake of breath, during relaxation
- outward breath.

When planning motor tasks of coordination orientation
for junior high schoolers with body posture disorders,
the possibility of regulating such components of physical
activity as complexity, intensity, duration of the exercise
and the number of repetitions, duration of rest pauses
between individual exercises and its nature were taken
into account. A wide range of coordination difficulties
was used to develop coordination skills: 30-60% of the
individually accessible level for optimal stimulation of
sensory analyzers, activation of the development of adaptive
reactions of the neuromuscular system to new forms of
motions and body positions.
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The intensity of exercises at the initial stage of
implementation of the method was relatively low. Gradual
increase in the intensity of motor tasks occurred with the
formation of mechanisms of adaptation and growth of
functional capabilities of the musculoskeletal and vestibular
sensory systems of the body. The duration of a particular
motor task or a set depended on the task: we used exercises
lasting from 1-5 seconds to 180 seconds depending on the
coordination complexity and intensity of the motor task to
ensure proper muscle regulation and quality exercise prior
to fatigue or reduction of children’s attention.

The developed method was used in the first half of the
main part of the training session in the form of sets of
coordination exercises and partly in the preparatory part
during drill practice and general developmental exercises in
motion and stationary exercises. Under such conditions, sets
of coordination exercises with high schoolers having posture
disorders should be performed in rooms with mirrors, as body
posture formation is based on musculoskeletal sensation,
and mirrors allow the high schoolers to visually control the
correct body position in the process of body posture holding
and in motion. Since coordination skills are developed
during the learning of new motions in different sections
of the curriculum in physical education for high schoolers
of 1-4 forms, and when using exercises to develop other
physical qualities (strength, speed, flexibility, endurance),
then the impact on improving coordination of motions,
beyond the method, took place in parallel throughout the
physical education training session. Inasmuch as rhythmic,
strength and spatial images of motions are perceived by
primary high schoolers first and foremost in feelings,
imagination and generalized impressions, than learning
new motions and forming their dynamic stereotype using
aholistic method of learning at this age is more successful
than learning in parts.

The results obtained in the process of pedagogical
experiment indicate the effectiveness of the proposed
method (Table 2).

In addition, it was found that the number of girls with
various deviations in body posture development decreased
by 9.9% on average (from 29.0% to 19.1%). At the same time,
the number of girls with stooping (kyphotic body posture)
decreased by 6.4% and the number of girls with scoliotic
body posture in different variants of vertical curvature of
the spine decreased by 3.5%.

DISCUSSION

The theoretical analysis of the literature [5, 6, 13, 15, 16]
has shown that one of the main means of body posture
correction is exercise, which has a stabilizing effect on the
spine, improves respiratory function and strengthens the
muscles of the torso. Herewith, since the formation of the
correct motor stereotype of body posture depends on muscle
tone and coordination of symmetrical muscles of the torso,
muscles that support physiological curves of the spine, so
the development of coordination of motions of primary
high schoolers is a necessary condition for consolidating
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physiologically correct torso positions while maintaining
a stable body position and performing movements.

The primary school age (6-10 years old) is characterised
by active anatomical and physiological changes in the body
of children, the course of which is smooth in nature without
significant gender differences. It is instantiated by complex
morphofunctional and mental changes: high growth rates,
weight gain, intense changes in both the structure and
functions of individual organs and systems of the body.
The scientists [1-4] found that the main cause of functional
disorders of body posture in primary high schoolers is
limited motion, i.e. prolonged forced static position and
simultaneously low physical activity during learning activities,
which coincides with the period of active development of
the child’s body.

It is determined that the performance of any motion,
keeping body posture or movement of the body and its
parts in space is due to the motor function of a human
being. At the same time, motor dysfunction is functionally
dependent on the state of health [7, 10, 17]. It was found that
the degree of development and ability to improve the motor
sphere of children is limited by the presence of disorders of
sensory and physiological systems of the body, including
disorders of the musculoskeletal system, which include
abnormalities in body posture. Since the age of 6-10 years
is favourable for the development of most motor skills and
is an active period in the development of motor function, so
deviations in the development of body posture at this age are
unstable and successfully subject to pedagogical influence.
In our work we have studied the physical condition of 6-10-
years-old girls, which provides for their biological needs
in motion and the development of coordination skills in
the most favourable age. It is established that the primary
school age is a period of active development of various types
of coordination skills. Thus available means for primary
high schoolers’ development are form building exercises
of dynamic character with and without objects, at the same
time covering the basic groups of muscles, exercises in
balance, dance exercises, acrobatic exercises, elements of
martial arts, mobile and sports games, movement with
obstacles, related to mastering the correct technique of
natural motions: jumping, running, climbing, throwing.
Based on the research, we have substantiated and developed
the method of correcting body posture disorders in 6-10-
years-old girls in the process of developing coordination skills
during physical education training sessions. Proper dosing of
coordination loads contributes to the health effect of exercises:
improves motor coordination of children, corrects static and
dynamic stereotypes of body posture, improves muscle tone,
strengthens the muscular corset and stimulates a rational
level of spinal mobility. Therefore, the sets of exercises in the
training sessions were built taking into account the gradual
increase of coordination complexity of motor tasks and
increasing the intensity of motions. Coordination exercises
were differentiated by: anatomical features (for specific muscle
groups of the torso, lower and upper extremities); type of body
posture disorder (scoliotic, kyphotic, the presence of signs
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of both disorders); character (static, dynamic); orientation
(on the coordination of motions, static, dynamic balance,
spatial orientation, spatial-dynamic accuracy, arbitrary
muscle relaxation, etc.); complexity of execution (simple
and complex); method of application (repeated repetition
of the same type of exercises, changes in conditions and
methods of performance, game orientation). The results
of the pedagogical experiment prove the effectiveness of
our proposed method of correction of posture disorders
in 6-10-years-old girls in the process of developing their
coordination skills.

CONCLUSIONS

1. Tt was found that 29.0% among the general contingent of
primary female high schoolers is characterised by vari-
ous deviations in body posture development. Herewith,
80.6% of cases are characterised by children stooping (ky-
photic body posture) and the remaining 19.4% of cases —
by scoliotic body posture in different variants of vertical
curvature of the spine. It was found that the vast major-
ity (92.7%) of female high schoolers with deviations in
body posture development have an asthenoid body type.
At the same time, the indicators of coordination skills are
significantly higher in healthy 6-10-years-old children
than in their peers who have deviations in body posture
development (at (p<0.05).

2. The research determined the relationship between the
level of coordination manifestation and the state of body
posture in junior high schoolers, in particular the pres-
ence of abnormalities in its development (scoliotic or
kyphotic body posture). Thus, correlations of moderate
strength between scoliotic body posture and the indica-
tor of static balance (r=<0.35, at p<0.05), the indicator
of vestibular tolerance (dynamic balance) (r=<0.31, at
p<0.05), the indicator of motion coordination (r=0.33,
at p<0.05), correlations of moderate strength between
kyphotic body posture (stooping) and the indicator of
dynamic balance (r=<0.28, at p<0.05), the indicator of
motion coordination (r=0.45, at p<0.05), the indicator of
coordination skills when changing body position and the
presence of kyphotic body posture (r=<0.40, at p<0.05)
were established in girls.

. The method of correction of body posture disorders in
6-10-years-old girls in the process of their coordination
skills development during physical education training
sessions was developed. The purpose of the method is to
emphasize the impact on the vestibular, motor and visual
analysers through a system of exercises aimed at control-
ling motions in space under conditions of static positions
and during movement.

4. The results of the pedagogical experiment indicate the ef-
fectiveness of the proposed method. The EG female high
schoolers revealed significantly higher indicators of mo-
tion coordination, coordination skills when changing body
position and static balance than the CG girls (p<0.05).
There was a significant improvement in the indicators of
general motion coordination in the EG girls at the end

w

of the experiment (p<0.05), in contrast to the CG female
high schoolers, where the increase in the indicator is in-
significant (p>0.05). Thus, this indicator in 7-8-years-old
and 9-10-years-old female high schoolers improved by
10.4% seconds and 9.4% seconds, respectively. In ad-
dition, it was found that the number of primary female
high schoolers with various deviations in body posture
development decreased by 9.9%. At the same time, the
number of girls with kyphotic body posture decreased by
6.4% and the number of girls with scoliotic body posture
by 3.5%.
Prospects for further research are to test the effectiveness
of the developed method for body posture correction in
11-12-years-old children.
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Polskie Stowarzyszenie Pacjentow Uzdrowiskowych

Z inicjatywy Pani Profesor Ireny Ponikowskiej w 2019 roku powstato Polskie Stowarzyszenie Pacjentow Uzdrowiskowych
(PSPU). Celem Stowarzyszenia jest m.in. integracja pacjentow korzystajacych z lecznictwa uzdrowiskowego, zwigkszenie
dostepnosci do lecznictwa uzdrowiskowego dla 0sob potrzebujacych, poprawa jakosci ustug $wiadczonych w sektorze
lecznictwa uzdrowiskowego, wspolpraca z lekarzami i zaktadami lecznictwa uzdrowiskowego, edukacja pacjentow.

Kazdy czlonek Stowarzyszenia bedzie mogt korzysta ze znizek w oplatach za pobyt i leczenie m.in. w przypadku
pobytéw komercyjnych w wybranych zaktadach lecznictwa uzdrowiskowego oraz bra¢ udzial w organizowanych przez
Stowarzyszenie konferencjach, warsztatach, konsultacjach.

Czlonkami Stowarzyszenia mogg by¢ osoby fizyczne i prawne.

Czlonkostwo w Stowarzyszeniu dla 0séb fizycznych jest bezplatne, osoby prawne moga zosta¢ cztonkami
wspierajacymi.

Zapraszamy do wspolnego dzialania zaréwno pacjentow jak i firmy dzialajace w obszarze medycyny uzdro-
wiskowej.

Prosimy o odwiedzenie strony Stowarzyszenia www.uzdrowiskowi.eu

na ktdrej znajda Panstwo wiecej informacji oraz deklaracje przystapienia do Stowarzyszenia.

Zarzgd Polskiego Stowarzyszenia Pacjentéw Uzdrowiskowych

www.uzdrowiskowi.eu
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