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DEVELOPMENT OF FLEXIBILITY IN THE HIP JOINTS IN CHILDREN
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TRAINING IN RHYTHMIC GYMNASTICS
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Purpose: to evaluate the effectiveness of the proposed training technique for
the development of flexibility in the hip joints in children 5-8 years, engaged in the
initial group of special physical training in rhythmic gymnastics.

Material and methods: 16 gymnasts of the initial group of special physical
training in rhythmic gymnastics at the age of 5-8 years, MG - 8 gymnasts who
were engaged in the author's training method and CG - 8 gymnasts who were
engaged in the standard training method took part in the research. Training in both
groups was conducted three times a week for 1,5 hours. Assessment of the results
of passive and active flexibility in the hip joints was used in both groups at the
beginning of the examination and on day 22 of training, using tests "Performing
twine from a gymnastic bench" and "Lifting the leg up lying on your back" by L.A.
Karpenko, I.A. Wiener, V.A. Savitsky (2007).

Results: for the development of flexibility in the hip joints in children of the
main group engaged in the initial group of special physical training in rhythmic
gymnastics, the author's training technique was used, which includes exercises to

develop passive and active flexibility, motivational part of the technique that
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promotes positive emotions. increasing attention and interest in the result of
training.

Conclusions: indicators of development of passive and active flexibility in
the main group were significantly higher (p<0,05), compared with the control
group, which indicates a positive effect of the use of the author's training methods.
It helps to improve the indicators of active and passive flexibility in the hip joints
by including combined exercises that develop all the components of mobility in the
hip joints, dynamic exercises and strength exercises in combination with forced
stretching.

Keywords: active and passive flexibility, children, hip joint, rhythmic

gymnastics.

Introduction

Professional sports is a field of human activity that is characterized by an
increased risk of injury. Observing the dynamics of sports injuries, it is possible to
determine that the number of sports injuries is constantly increasing and is now
becoming threatening. In different countries of the world, the number of injuries in
sports ranges from 10-17% of all injuries. Sports injuries in the United States
account for 16% of the total number of traumatic injuries, in Sweden - 10%. Until
40 years ago, sports injuries accounted for only 1,4% of all injuries. In 1970 this
figure increased to 5-7%. By the end of the 80s - the beginning of the 90s, the
number of sports injuries exceeded 10%, in the mid 90s it was 12-17%, and in the
period 2001-2010 it reached 17-20%.

Gymnastics is a kind of historically established form of physical activity,
which is a system of specially selected exercises and methods, which, in
combination with games, tourism, swimming and other means, effectively affects
the value of health and physical development, improvement of human motor
abilities, and in sports activity - high achievements in many sports, especially in

the art of body control [1].
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The stages of sports training is a conditional division of the training process
according to the age and the level of preparedness (skill), based on the patterns of
age development of the motor analyzer, the motor system of a personality and her
abilities in accordance with the requirements of gymnastics.

Stage [ - initial sports training (from 5-6 years old to 8 years old). The
conditions of sports training are determined at the early stages by the abilities of
the gymnast and coach to overcome difficulties and the general desire to achieve
the heights of sportsmanship in gymnastics.

In rhythmic gymnastics, the most often injured are the lower limbs (50-
65%), the upper limbs (35-50%), the trunk and spine (15-20%). In addition, until
recently, at the stage of initial training, they began to engage in gymnastics at the
age of 7-9, but according to modern programs, it is allowed to involve children
from 5-6 years old, and sometimes from 4 years old [4]. Therefore, today there is a
problem of developing a modern approach to the development of flexibility of girls
5-8 years old, engaged in rhythmic gymnastics. It is important to modify the
existing training methods, especially in the initial groups of special physical
training to preserve the health of children, form the foundations of a healthy
lifestyle and promote the popularization of sports among young people. [7; 10].

Purpose of the study: to evaluate the effectiveness of the proposed training
methodology for the development of flexibility in the hip joints in children 5-8
years old, engaged in the initial group of special physical training in rhythmic
gymnastics.

Material and Methods of research

The research was carried out on the basis of KhDYuSSh Ne 1, Kharkov. The

survey involved 16 gymnasts of the initial group of special physical training in
rhythmic gymnastics at the age of 5-8 years, they were randomly divided into two
groups: the main group (MG) - 8 gymnasts who were engaged in the author's
training method, and the control group (CG ) - 8 gymnasts who were engaged in a
standard training method. Training in both groups was carried out three times a

week for 1,5 hours.
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The primary and repeated examination in the MG and CG of the female
gymnasts was carried out on the 1st and 22nd days of training.

To determine passive and active flexibility in the hip joints in both groups,
we used the test "Split from a gymnastic bench" and "Raising the leg up, lying on
the back" by L. Karpenko, I.A. Viner, V.A. Savitsky (2007) [5].

Test 1. "Performing a split from a gymnastic bench" (assessment of passive
flexibility in the hip joints). Testing: 1 - from the right leg, 2 - from the left leg, 3 -
transverse split. Score: the maximum score of the test is 5 points. Points were
awarded in accordance with Table 1.

Table 1
Assessment of passive flexibility in the hip joints according to the results of
the test '"Split from a gymnastic bench"

Evaluation criteria Points | Performance

level

Execution on the floor, the distance to the floor is 15 cm or more 1 low

Execution on the floor, the distance to the floor is from 15 cm to )

touching the floor

Perfect execution on the floor 3 average

Firm touch of the floor with the thigh, the middle of the foot is on the 4 high

bench

Thigh firm contact with the floor, heel is on the bench 5

Test 2 "Raising the leg up, lying on the back" (assessment of active
flexibility in the hip joints). Carrying out the test: starting position - lying on your
back, raise your right (left) leg up, without lifting the pelvis from the floor. Within
3 seconds. Assessment: the distance from the back of the foot to the floor is
measured (cm), the maximum test score is 5 points. Points were awarded in
accordance with Table 2.

Table 2
Evaluation of active flexibility in the hip joints according to the results of the
test '""Raising the leg up, lying on the back"

Evaluation criteria (cm) Points Performance level
40 or more 1 low
35 2
30 3 average
25 4
from 20 to less 5 high

69



Results of the research

Flexibility 1s the ability to perform movements with greater amplitude.
Distinguish between: active flexibility, achieved by the tension of one's own
muscles, and passive, which is carried out due to external forces (body weight,
partner efforts, the use of simulators, etc.).

Complex motor activity does not provide individual physical qualities in
their pure, isolated form. A combination of various physical qualities is at work
almost everywhere. At the stage of initial training for the performance of
competitive compositions, it is necessary to master the elements that require the
manifestation of various types of flexibility: passive and active [2; 9].

According to M.A. Godik, passive flexibility is determined by the very
amplitude that can be achieved due to external force. Its value should be the same
for all measurements, only in this case it is possible to obtain an objective
assessment of passive flexibility [3]. The value of passive flexibility is determined
at the moment when the action of an external force causes a painful sensation.
Thus, the indicators of passive flexibility are heterogeneous and depend not so
much on the state of the muscular and articular apparatus, but also on the athlete's
ability to endure unpleasant sensations for a while. Therefore, it is important to
motivate him so that he does not stop the test when the first signs of pain appear.

Much attention is paid to the development of active and passive flexibility in
rhythmic gymnastics. Yu.V. Menchen, L.V. Volkov, V.M. Platonov,
K.P. Sakhnovsky believe that the load when performing exercises with passive
stretching is the same, in static positions it is greater than in swing positions.
Therefore, different exercise dosages are needed. [6].

General fatigue during exercise reduces the range of motion, reduces the
effectiveness of the exercise. If exercises are performed with weights, its weight
should not significantly reduce the speed of swings or springy movements
(encumbrances should not exceed 2-3% of the athlete's body weight). The
conditions for performing movements are greatly facilitated by the use of a

support.
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The balance of work aimed at developing active versus passive flexibility
within the annual cycle varies. In the early stages of the training year, the means of
developing passive flexibility prevail, which is the basis for further work on the
development of active flexibility. In the future, the volume of exercises that
contribute to the development of active flexibility increases.

The use of exercises for the second stage of the development of flexibility is
based on the same methods and the development of strength. The basic principle is
the principle of repeated efforts with maximum stress in all operating modes: slow,
fast and static. These exercises are much more stressful than passive exercises.
Therefore, the number of repetitions and the number of approaches decreases, the
duration of rest between sets increases and the content of rest changes.

The use of forced stretching has an undoubted advantage over other methods
of developing passive mobility in the joints, however, in the development of an
active form of flexibility in all directions, active and mixed training modes are
much more effective [8]. At the same time, forced stretching, which provides the
greatest (anatomically possible) mobility in the joints, carries both pain and an
increased risk of injury.

V.M. Platonov, K.P. Sakhnovsky believe that in order to maintain mobility

n

in the joints, you need to give them "work" every day. A set of exercises that
develop active flexibility, as well as active-static strength exercises that require
maximum flexibility, are used no more than 3 times a week, exercises that
contribute to the development of passive flexibility can be performed daily [6].

Table 3
Results of the primary study of passive and active flexibility in the main
and control groups

Surveyed groups

Test MG,n=8 | CG,n=8

Test 1. Assessment of from the right leg 2,02+0,68 2,07+0,37 0,07 >(,05

passive flexibility in the | from the left leg 1,83+0,51 1,79+0,69 0,05 >0,05

hip joints transverse twine 1,89+0,91 1,90+1,11 0,09 >0,05

T.estf 2.. Assessment of active flexibility in the 1,8540,38 1,89+0.27 0.86 0,05
hip joints
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According to the results of the primary research, 62,5% of gymnasts had a
low level of passive flexibility, 37,5% of gymnasts had an average level of passive
flexibility, a low level of active flexibility - 100% of gymnasts (Table 3).

Such results are explained by the development of elasticity of the ligament
and muscles in order to maintain themselves in a static position for a certain time,
as well as the development of muscle strength in order to maintain the maximum
possible range of motion in gymnasts. The psychoemotional sphere of girls aged 5-
8 is also not yet able to withstand the load - it is quite difficult for young gymnasts
to relax their muscles in order to increase the range of motion.

In order to develop the flexibility of the hip joints of children 5-8 years old,
engaged in the initial group of special physical training in rhythmic gymnastics, we
proposed an author's training methodology, which included exercises for the
development of passive and active flexibility, the motivational part of the
methodology, will contribute to the positive emotions of children, increasing
attention and interest in the result of training.

Exercises to develop passive flexibility

1. Starting position (s.p.): sitting, legs apart with a tilt, arms up. As you
exhale, lower the body to the floor. Return to starting position.

2.S.p.: lying on the left side. Swing with the right leg and left hand
simultaneously in front of you: to the side - up to the girth of the lower leg with the
hand. Hold positions for 20 s. Repeat on the right side.

3. Split right, left, longitudinal split

4. Splits with an increase in the angle of lifting the leg from the floor - using
the first, second rail of the gymnastic wall (depending on the initial level of
flexibility) - holding the position: arms up in the hanging for 2 minutes. (Start with

1 minute, gradually increase the exercise time depending on the development of

quality).
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Exercises to develop active flexibility

1. S.p.: sitting, legs apart, arms in second position. Turning the torso to the
right with the right arm to the side, the left arm forward. Touch the floor with your
left knee. Return to s.p. Repeat the exercise in the opposite direction.

2. S.p.: sitting, legs apart with a tilt, arms up. Accept the position. The
emphasis is sitting down - put your hands on the floor at a distance of 15-20 cm
from the socks, transfer your body weight evenly to your arms and legs, keep your
head straight. Take the position: standing up, bent over - from the crouching
position, tilt the torso forward as much as possible and bring it closer to the hips,
legs straight, put your hands on the floor with your palms at the level of the toes,
look at the toes. Return to starting position.

3. Perform the exercise in pairs: S.p: positions opposite the partner, sitting,
legs apart, alternately leaning backward - tilt the partner forward with spring
movements.

4. S.p.: standing at the gymnastic wall, hold on to it with your hand. Swing
the leg forward, backward, sideways-up with maximum amplitude. When
performing movements, return the foot outward, keep the body and head straight.

5. S.p.: standing at the gymnastic wall, hold on to it with your hand.
Movement of the leg forward, backward, side-upward using weights.

6. S.p.: Lying on your back, arms up, lifting the torso, sitting position, legs
apart with a tilt, return to s.p. breathing is arbitrary.

Activities aimed at increasing joint mobility should be done every day. To
maintain flexibility at the level already achieved, you can reduce the number of
sessions to 2-3 per week. At the same time, it is possible to reduce the volume of
stretching exercises in each training session. It is advisable to perform all passive
movements in 3-4 sets, each of 10-40 repetitions. Static positions are held for 6-10
s in 3-4 approaches. Relaxed hangs are performed for 30 seconds in 2-3 sets. The
average pace when performing active exercises is one repetition per 1 s, when
performing passive exercises - one repetition per 1-2 s, holding static positions -

for 20-30 s. The duration of the lesson 1s from 20-30 to 45-60 minutes.
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In order to increase interest in training in young gymnasts and the
acquisition of the first competitive skills, it is advisable to use additional means
and methods of training.

Motivational part of the methodology

—  Assessment of the quality of training. The result of each gymnast's training
is assessed by the trainer not by a grading system, but by issuing "stickers" that
correspond to the degree of activity in the class: the one who showed himself
better in the training session is given the opportunity to choose the sticker first,
independently. For those who have shown themselves not obedient and diligent
enough, the coach chooses the sticker. It is important to take into account that in
the selected group, gymnasts have different levels of flexibility development, at
the stage of initial training, technical skills are still poorly developed, therefore,
first of all, obedience, efforts of the gymnast are assessed, regardless of the initial
level of flexibility. In the group of gymnasts 7-8 years old, instead of stickers, you
can include a grading system (1-5), include the first technical skills in the
assessment.

—  Selected to demonstrate exercises to the most diligent athletes. To show
each subsequent exercise, the coach chooses a new gymnast, who performs the
exercises very diligently, makes every effort. Gives the development of the first
competitive skills, the desire of gymnasts to perform exercises with high quality.

— Learning dance in a group. To keep the gymnasts interested by the end of
the workout (depending on the level of fatigue), the trainer chooses dance moves
and music that the children will perform at the end of the lesson.

As a result of a three-week flexibility training, the indicators of active and
passive flexibility of athletes of both groups improved significantly, it can be noted
that some gymnasts achieved a high level of flexibility, according to the test
results, due to the acquisition of the ability to achieve the greatest mobility and
elasticity of the ligaments due to relaxation of the thigh muscles. The level of
active flexibility increased only to the average level in almost all gymnasts, which

1s associated with the development of strength qualities. Thus, during the second
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study, a statistically significant improvement in the indices of active and passive

flexibility was observed in the main group, compared with the primary one. In the

control group, we also observed an improvement in the studied parameters during

the repeated study, compared with the results of the primary study (Table 4).

Table 4
Results of the primary and repeated study of passive and active flexibility
in the main and control groups

Research periods
Tests Primary study | Repeated study t P
Main group, (n=8)
from the right leg 2,02+0,68 4,2+0,62 2,37 | <0,05
Test 1 from the left leg 1,83+0,51 4,0+0,65 2,63 | <0,05
transverse twine 1,89+0,91 4,1+0,90 1,72 | >0,05
Test2 | Assessment of active flexibility 1,85+0,38 3,7+0,50 2,95 | <0,05
Control group, (n=8)
from the right leg 2,07+0,37 3,1+0,66 1,36 | >0,05
Test 1 from the left leg 1,79+0,69 2,9+1,12 0,84 | >0,05
transverse twine 1,90+1,11 3,0£1,0 0,74 | >0,05
Test 2 | Assessment of passive flexibility 1,89+0,27 3,1+0,82 1,55 | >0,05

When comparing repeated test results in the MG and CG, we observed

statistically significant better results of the study of active and passive flexibility in

the hip joints in the main group, compared with the control group, which indicates

a more effective effect of the proposed training method on the development of

active and passive flexibility (p<0,05) (Table 5).

Table 5
Results of a repeated study of passive and active flexibility in the main and
control groups

Surveyed groups
Fests MG,n=8 | CG.n=8 | " P
from the right leg 4,2+0,62 3,1£0,66 1,19 | >0,05
Test 1. Assessment of it 2 2 ]
passive flexibility in the | romtheleftleg | 4,040,65 | 2,941,10 | 0.86 | >0,05
hip joints fransverse twine | 414090 | 3,0£1,0 | 0,82 | >0,05
T.est. 2.. Assessment of active flexibility in the 3.740,50 3.140.82 | 0.63 | 50,05
hip joints

For the development of active flexibility, it is advisable to include in the

training methodology combined exercises that develop all components of mobility

in the hip joints, as well as exercises of a dynamic nature and strength exercises.
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To achieve a high level of quality development, passive exercises are not
very effective. A significantly greater effect is achieved when an active mode with
weights is used in training, as well as a mixed mode of muscle work. The use of
forced stretching has an undoubted advantage over other methods of developing
passive mobility in the joints, however, in the development of an active form of
flexibility in all directions, active and mixed training modes are much more
effective. At the same time, a noticeable improvement occurs when, together with
an active regimen, forced stretching is used, which provides the greatest
(anatomically possible) mobility in the hip joints by relaxing the muscles and
increasing the elasticity of the ligaments. [8].

Conclusions / Discussion

Analysis of literary sources showed that passive exercises are ineffective to
achieve a high level of flexibility development. A significantly greater effect is
achieved when an active mode with weights is used in training, as well as a mixed
mode of muscle work.

For the development of active flexibility, it is advisable to include in the
training methodology combined exercises that develop all the components of
mobility in the hip joints, exercises of a dynamic nature and strength exercises. In
training, it is advisable to use an active mode with weights, as well as a mixed
mode of muscle work in combination with forced stretching, which provides the
greatest (anatomically possible) mobility in the hip joints. A set of exercises that
develop active flexibility, as well as active-static strength exercises that require
maximum flexibility, are used no more than 3 times a week, exercises that
contribute to the development of passive flexibility can be performed daily.

The motivational part of the methodology stimulates the gymnasts to receive
positive feedback from the group, thereby arouses the desire to get the best result
and allows to increase the effectiveness of training.

The introduction of the author's training methodology helped to improve the
indicators of active and passive flexibility in the hip joints, due to the inclusion of

combined exercises that develop all components of mobility in the hip joints, as
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well as exercises of a dynamic nature and strength exercises in combination with
forced stretching.

Prospects for further research. It is promising to develop preparatory
exercises for gymnasts in order to prevent injuries while increasing the flexibility
of the hip joint.
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