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EFFECTIVENESS OF STATODYNAMIC GYMNASTIC EXERCISES
PROGRAM IN THE DEVELOPMENT OF FLEXIBILITY
IN ELEMENTARY SCHOOL STUDENTS
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The paper highlights the data of the pedagogical experiment, which demonstrates the effectiveness of the sta-
todynamic gymnastic exercises program on the development of flexibility in younger students. The results of the
study of the development of flexibility of elementary school students in physical education classes with the use
of gymnastic exercises program are presented. The results obtained in the course of the experimental study of the
application of specially designed exercises on the degree of flexibility development in children 9—10 years old,
allowed to conclude that the use of additional, different from conventional exercises, can significantly improve the

level of flexibility in younger students.
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Introduction. Nowadays, the physical develop-
ment of elementary school students is an important
part of children’s development. Junior school age is
an important period of refinement of the basic func-
tions of the body, the development of vital motor
skills, habits and physical qualities. The manifes-
tation of the basic physical qualities of elementary
school students depends on the features and capabili-
ties of the functional systems of the body. Among
all the physical qualities, flexibility occupies a very
important place, so it should receive special atten-
tion from the very first physical education classes at
school [9].

Younger school age is the most favorable period
for the development of many physical qualities, in-
cluding flexibility. Younger school age is a favorable
period for the development of almost all joints. If the
physical development in this period does not hap-
pen, the time for the formation of the physical and
functional basis of future physical potential can be
considered lost [15].

Younger school age can be called favorable for
the formation of almost the entire spectrum of mo-
tor abilities implemented in physical activity. During
this period, the foundations of movement patterns
are laid, previously unknown exercises are success-
fully mastered, and new motor skills are acquired.
Almost all of the child’s motor skills demonstrate a
high pace of progression. The most rapid develop-
ment is observed in the indicators of flexibility [1;
4;5;11; 13; 18; 19].

Flexibility is considered to be one of the main
qualities characterizing the health and functional
youthfulness of a person. Good flexibility ensures

freedom, speed and efficiency of movement, insuf-
ficient flexibility restricts movements coordination,
because it limits the movement of individual body
parts, at the same time, it leads to inhibition of physi-
cal development, and thus to poor health [20].

The problem of research is insufficiently effective
choice of means and methods for the development of
flexibility in accordance with the age characteristics
of elementary school students in physical education
classes [3; 8; 9; 12].

The object of the research: the educational process
of children of elementary school age.

The subject of the study: a program of statody-
namic gymnastic exercises for flexibility develop-
ment in elementary school students in the physical
education classes.

The purpose of work: to substantiate the effective-
ness of the statodynamic gymnastic exercises pro-
gram for the development of flexibility in younger
students during physical education classes.

Tasks:

— To study and analyze the scientific and meth-

odological literature on the topic of research.

— To reveal the dynamics of flexibility develop-
ment in younger students of 9-10 years for the
period of the experiment.

— To prove the effectiveness of the application
of a special statodynamic gymnastic exercises
program, aimed at the development of flexibil-
ity of schoolchildren 9-10 years old in physical
education classes.

The substantiation of the gymnastic exercises

program for elementary school children 9—10 years
old.
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The task of flexibility development in elementary
school students is important to solve in tandem with
increasing their theoretical knowledge. From the
first lessons, students should be introduced to the ti-
tles of body parts and the movements they perform.
Students should learn about flexion and extension,
abduction and adduction, supination and pronation,
circular motion, turns, and rotations. The designated
movements must be mastered [2; 7; 8; 14].

The specificity of flexibility in younger students
is that their musculoskeletal system, especially the
spine, is plastic, so gymnastics classes should be lim-
ited to developmental exercises. The load and inten-
sity of —exercises for flexibility should be increased
gradually (especially on the development of the spine
flexibility) [1; 2; 10; 12; 15; 17].

Stages of flexibility development.

The entire process of flexibility cultivation can be
divided into three stages:

Stage I — “joint gymnastics”. The purpose of
this stage is not only to increase the general level of
development of active and passive mobility in the
joints, but also to strengthen the joints themselves, as
well as to train the muscular-ligamentous apparatus
in order to improve elastic properties and develop the
strength of muscles and ligaments. This is facilitated
by stretching exercises. At this stage, all joints are
“worked through” [17].

It is necessary to systematically work on those
joints that, without the exercise, are the least devel-
oped in daily life. Usually younger students have
poorly developed mobility in extension movements,
in the rotation of the arms, legs and torso [14; 17].

Stage 2 — specialized development of mobility
in the joints.

The task of this stage is to develop the maximum
amplitude in those movements that contribute to the
fastest mastering of sports technique and on this basis
— to improve sports results.

As a means of developing flexibility, the exercises
that can be performed with maximum amplitude are
used. They are otherwise known as stretching exer-
cises [14; 18; 19].

The main limitations to the amplitude of motion
are the antagonist muscles. Stretch the connective
tissue of these muscles, make the muscles flexible
and elastic is the task of stretching exercises.

Basic rules for the application of stretching exer-
cises:

— no painful sensations are allowed;

— movements are performed at a slow pace;

— gradually increases their amplitude and the in-

tensity of application of the supporter’s force.

Exercises for the development of joints mobility
is recommended to be performed by the active im-
plementation of movements with a gradual increase
of the amplitude, the use of self-grabbing, rocking,
swinging movements with large amplitudes. Here the
task of enhancing the development of active and pas-
sive mobility in the joints is solved [17].

Stretching exercises should be practiced through-
out the year, because if there is a long break in their
implementation, the joints mobility deteriorates.
This, as a rule, affects sports results [11].

Stage 3 — maintaining joint mobility at the
achieved level. Joint mobility cannot be maintained
at the required level for a long time if stretching
exercises are not practiced. Mobility in the joints
worsens, so stretching exercises should be practiced
throughout the year, with their load adjusted [11].

The low level of flexibility development is con-
nected not only with anatomical and physiological
properties of the body, but also with drawbacks of
methodology of this quality development at the les-
sons, especially when efforts are directed primarily at
stretching of antagonist muscles, but not at increasing
the strength and amplitude of contracting muscles. It
appears that in practice elementary school teachers
mostly work on passive rather than active flexibility
[11].

In the school practice of physical education and
sports there are two main types of exercises for the
flexibility development: swing or spring movements
such as bending, hanging or lunging, and stretching
movements made with another person or on a fitness
machine [17; 19].

Flexibility exercises fall into an active, passive
and mixed types. The range of equipment used for
flexibility training is also divided into developing
passive, active and mixed flexibility. The develop-
ment of active flexibility is promoted by exercises
performed both without and with weights.

When planning work on the development of flex-
ibility it must be remembered that the active flex-
ibility develops 1.5-2 times slower than the passive
(with the help of a partner, the weight, etc.). It also
takes different time to develop mobility in different
joints. This parameter depends on many factors: on
the structure of the joint and muscle tissue, the age
of the child, and ultimately on the structure of the
gymnastic exercises program [8].

Tests for assessing the level of development of flex-
ibility in younger students.

The principal criterion for evaluating flexibility is
the largest amplitude of movement that can be per-
formed by the tested person. The amplitude of move-
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ments is measured in angular degrees or by linear
measures, with the use of apparatus or pedagogical
tests [6; 9; 10; 12]. The equipment methods of meas-
urement are:

1) mechanical (using a goniometer);

2) dynamoelectric (using an electrogoniometer);

3) optical;

4) radiographic.

For particularly accurate measurements of joint
mobility, electrogoniometric, optical and radiograph-
ic methods are used.

The main pedagogical tests for assessing the mo-
bility of various joints are simple control exercises
(see Figure).

1. Mobility in the shoulder joint. The test person,
grasping the ends of the broom handle (rope), per-

forms a straight arm dislocation backwards (Fig.
Picture

1. The mobility of the shoulder joint is assessed by
the distance between the hands during twisting: the
smaller the distance, the greater the flexibility of this
joint, and vice versa (Fig. Picture 2). In addition, the
smallest distance between the hands is compared to
the width of the subject’s shoulder girdle.

Active abduction of straight arms upward in a
prone position with arms stretched forward. The
greatest distance from the floor to the fingertips is
measured (picture 5).

2. Mobility of the spinal column. It is determined
by the degree of inclination of the trunk forward
(Fig. Pictures 3, 4, 6). The tested person in a stand-
ing position on the bench (or sitting on the floor)

Control exercises (tests) to assess the level of flexibility development
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leans forward to the utmost without bending the legs
at the knees. Flexibility of the spine is assessed using
a ruler or tape by the distance in centimeters from
the zero mark to the third finger of the hand. If the
fingers do not reach the zero mark, then the measured
distance is marked with a “minus” (- cm) sign, and
if they fall below the zero mark — with a “plus” (+
cm) sign.

“Bridge” (Fig. Picture 7). The result (in cm) is
measured from the heels to the fingertips of the test
person. The smaller the distance, the higher the level
of flexibility, and vice versa.

3. Mobility in the hip joint. The test person aims
to spread the legs as wide as possible: 1) to the sides;
2) forward and backward, leaning on the hands (Fig.
Picture 8). The level of mobility in this joint is as-
sessed by the distance from the floor to the pelvis
(coccyx): the smaller the distance, the higher the
level of flexibility, and vice versa.

4. Mobility in the knee joints. The test person
squats with arms outstretched forward or hands be-
hind head (Fig. Picture 10). High mobility in these
joints is demonstrated by a full squat.

5. Mobility in the ankle joints (Fig. Picture 12, 13).

The various joint movement parameters should be
measured according to standard testing conditions:

1) the same initial positions of the body parts;

2) the same (standard) warm-up;

3) repeated measurements of flexibility are car-
ried out at the same time, since these conditions
somehow affect the mobility in the joints.

Passive flexibility is determined by the maximum
amplitude that can be achieved due to external influ-
ences [16]. It is determined by the largest amplitude
that can be achieved by an external force, the value
of which must be the same for all measurements, oth-
erwise it is impossible to obtain an objective assess-
ment of passive flexibility. Measurement of passive
flexibility is paused when an external force causes
a painful sensation. An informative indicator of the
state of joint and muscle apparatus of the test person
(in centimeters or angular degrees) is the difference
between the values of active and passive flexibility.
This difference is called active flexibility deficit.

Organization and methods of research

In order to study the effectiveness of flexibility
development, a pedagogical study was organized and
conducted in 2020—2021 in the Municipal Budget
Educational Institution “Secondary General Educa-
tion School” no.78 of Chelyabinsk. Students (boys
and girls) aged 9—10 years participated in the study.

Physical education classes were held twice a week
for 40 minutes. The experimental group (EG) and the

control group (KG) each consisted of 20 people (EG
n =20, KG n = 20) with the same level of physical
fitness at the beginning of the study.

The following research methods were used to
solve the problems set in the work:

— analysis and summarization of scientific and
methodological literature on the topic of re-
search;

— pedagogical testing;

— pedagogical experiment;

— methods of mathematical and statistical pro-
cessing of the data.

Pedagogical testing. The following tests were ap-

plied to assess the level of joint mobility development:

— “Butterfly” — leaning forward while sitting on
the floor;

— Dislocation of the straight arms backwards
while lying on the stomach;

— “Bridge” from the starting position lying on the
back;

— Fish exercise;

— Tilt to the right;

— Tilt to the left;

— Trunk flexion while sitting ;

— Extension of the feet;

— Flexion of the feet.

Experimental sets of exercises

Set of exercises no. 1 (for the preparatory part of
the lesson).

1. Original position — wide stance with legs apart,
arms stretched out forward. Arms abduction to the
sides.

2. Original position — normal stand position
1—2 — step with a left leg back, getting down on
the left knee, arms forward, 3—4 — o.p., 5—8 — the
same with the right knee.

3. O.p. — n.s.p., hands up. 1 — tilt forward, hands
down and back; 2 — o.p.

4. O.p. — sitting on the floor. Bending forward,
with the right leg moved out to the left; 1— tilt for-
ward, 2— move to the left leg, 3 — to the right leg,
4 —o.p.

5. O.p. — a wide stance with the legs apart, the
gymnastic stick lies horizontally at the bottom, the
grip of the stick from above with hands held wider
than the shoulders: 1—2 — gently raise the hands
with the stick up, 3—4 — dislocate the hands with
the stick backwards, 5—6 — dislocate the hands with
the stick upwards, 7—8 — return to the o.p.

Set of exercises no. 2 (for the final part of the les-
son).

1. O.p. — n.s.p. 1 — sharp vertical arms move-
ments, right arm downward, left arm upward, 2 —
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sharp vertical arms movements, right arm downward,
left arm upward.

2. O.p. — n.s.p. Arms stretched out forward, 1 —
bending the trunk forward, aiming to touch the floor,
2 — return to the o.p.

3. O.p. — sitting, arms stretched out forward, 1 —
lean forward, socks tugged towards oneself, 2 — re-
turn to the o.p.

4. O.p. — sitting with feet shoulder-width apart,
tilt to the left leg, 2 — tilt forward, 3-tilt to the right
leg, 4 — return to the o.p.

5. O.p. — wide stance with legs apart, hands on
the floor, 1 — squat on the splits.

Set of exercises no. 3.

1 O.p. — n.s.p. I — forward body tilt, 2 — o.p.,
3 — backward body tilt, 4 — return to the o.p.

2. O.p. — stance with legs apart with the back
against gym wall (to any crossbar), with the hands
holding the crossbar behind the head at shoulder lev-
el. 1 — bend forward. Gradually, leaning back, move
the hands to lower and lower crossbars.

3. O.p. — standing on one leg. Swings with your
legs. 1—4 swings with right leg, 5—8 swings with
left foot.

4. O.p. — stance with legs apart, hands apart. 1 —
tilt to the left, the left hand behind the back, the right
behind the head; 2 — o.p.; 3—4 — the same in the
other direction.

5. O.p. — standing on the left foot, right one
moved further to side and down, hands on the waist.

Jumping with a change of leg on each set of rep-
etitions.

The set of exercises no. 1 was included in the pre-
paratory part of the lesson and took 4—5 minutes.
Sets of exercises no. 2 and no. 3 were included in the
final part of the lesson. The duration of the exercises
was 5 minutes. The number of repetitions of each
exercise is 10—15 times. Exercises were performed
by the repetitive method (see Table 1).

Table 1
Metering of exercises load aimed
at developing mobility in the joints
of primary school children
(by Zh. K. Kholodov, V. S. Kuznetsov)

Number of repetitions
Joint Students, age

7—10 11—14
Vertebral column 20—30 30—40
Hip Joint 15—25 30—35
Shoulder 15—25 30—35
Wrist 15—25 20—25
Knee 10—15 15—20
Ankle 10—15 15—20

The composition of the program of exercises for
the development of flexibility in younger school-
children in the experimental and control groups is
presented in Table 2. In addition to dynamic exer-
cises, the program for the experimental group is full
of static exercises and action-oriented games aimed
at developing flexibility.

The results of the study were processed using the
Excel for Windows software package with the de-
termination of the arithmetic mean and the arithme-
tic mean error. The significance of the differences
was determined by the Student’s method (Student’s
t-test).

Research results and discussion

The results of the study are presented in Ta-
bles 3—4.

As Table 3 shows, before the experiment, test
scores differ slightly, i.e., children are approximately
at the same level of development. Since Student’s co-
efficients for all parameters are less than the bound-
ary value of 7, , respectively, all the differences we
observe at the beginning of the experiment are unreli-
able and the difference in the arithmetic mean values
of the groups is of random nature.

Table 2

A set of exercises for the development
of flexibility, conducted
in the control and experimental groups

A set of exercises for the development of flexibility

Control group

Experimental group

Programs of selective and complex orientation with dy-
namic exercises (swinging, jerking, springing movements,
exercises without weights), action-oriented games

Sets no. 1, 2, 3 have selective and integrated character with
dynamic (sweeps, jerking, springing movements, exercises
without loads) and static exercises (with self-grips, with a
partner, on equipment, with a weight); elements of joint
gymnastics; action-oriented games for flexibility with the
inclusion of static exercises
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Table 3
Indicators of the test results of the experimental
and control groups before the experiment
No Test exercise Group Result e +m t, P <0,05
1 |Tilt forward Eg z:%‘ ;:;3 gzgé 1,11
2 | «Butterfly» gg 5233(7) ;:Zg tgg 0,07
3 | Dislocation 22 g;zgg ;:23 g:gz 0,40
4 | «Bridge» gg 22:4812 tgz g:gg 0,48
5 |Fish exercise gg gg:;? é:g? 8:;3 0,75
6 | Tilt to the right gg ;i:;g 822213 gﬁz 0,44
7 it the ten I N O - N
8 | Trunk flexion while sitting gg ;;:Z; i:;g g:i? 0,59
9 |Extension of the feet gg Zﬁ; 1:(3)3 82;‘2 0,28
10 | Flexion of the feet Eg ;:32 ifi 8:;: 0,26
Table 4
Indicators of the test results of the experimental
and control groups before the experiment

Ne Test exercise Group Result to +m t, P<0,05

1 | Tilt forward gg ifl;‘ ;zz; g:;g 2,33

2 | «Butterfly» gg ;ifg i:g? (1):241‘ 2,38

3 |Dislocation Eg ;iﬁi ;:2; 8:22 4,03

4 | «Bridge» gg gi:g; (1):3; 8:25 2,87

5 |Fish exercise gg jé:;i 1:?8 8:;3 2,22

5 | it o the g T N TR N

7 it o the e I T T <y

8 | Sitting torso flexion gg 1;23? (1):;; gz;z 5,53

9 |Extension of the feet gg ;:ég (1):;3 g:;z 1,02

10 | Flexion of the feet gg Zzgz ETS gzgg 2,16
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At the end of the experiment, the second testing
was conducted and a statistical analysis of the results
was performed (Table 4).

At the end of the experiment there was a posi-
tive dynamics of all the results of the study, in both
groups there was a significant increase in flexibility
in most of the studied indicators after three months
of classes in the developmental stage which was fixed
in static exercises performance.

The values of the tests “Butterfly”, “Dislocation”,
“Bridge” after the experiment in the EG significantly
decreased, which suggests an increase in flexibility
in the hips, shoulders and spine joints, respectively.

The values of the tests “bend to the left”, “bend to
the right” after the experiment decreased, which sug-
gests an increase in flexibility of the spine, however,
the result is statistically unreliable, so the values of
the tests before and after the experiment can be the
result of natural development.

It should be noted that the experimental group
results were significantly better than those in the
control group. Thus, of the 10 tests, seven tests (for-
ward bending, “Butterfly”, “Dislocation”, “Bridge”,
“Fish”, bending the torso sitting, flexion of the feet)
show significantly better results in the experimental
group than in the control group, which proves the
effectiveness of our developed methodology.

Conclusions

Analysis of the problem showed that the flexibility
is one of the important qualities. In children of 09—
10 years of age, there are no significant differences
in flexibility between boys and girls, which creates
the background for the use of a unified method of
flexibility development in this age group.

The method of flexibility development using sta-
todynamic gymnastics program was developed. The
technique consists of three stages: general prepara-
tory, developing, maintaining the achieved level.
These stages are implemented in the academic year
in accordance with the objectives of school physical
culture.

Comparative analysis of the average index of
the tests “forward bending” (8,64 cm), “Butterfly”
(23,24 cm), “Dislocation” (23,21 cm), “Bridge”
(53,07 cm), “Fish” (42,28 cm), torso flexion sitting
(17,42 cm), flexion of the feet (5,47 cm) revealed
significantly better results in the experimental group
than in the control.

Statodynamic gymnastics program of exercises for
the development of flexibility of younger students
with the use of dynamic and static stretching exer-
cises, joint gymnastics and action-oriented games
with the inclusion of static exercises contributes to

a reliable improvement of mobility in the joints, as
well as the effective improvement of flexibility.
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B pabote ocBemaroTcs JaHHBIE TPOBEICHHOTO TIEArOTHUECKOT0 AKCIIEPUMEHTa, KOTOPBIE CBUICTENIECTBYIOT 00 3¢ hek-
TUBHOCTH CTATOJMHAMHYCCKOIO THMHACTHYCCKOTO KOMIIJICKCA Ha (i)OpMI/IPOBaHI/Ie ruOKoCTH Y MIaamnx IMKOJIBHUKOB.
[IpencraBieHbl pe3yIbTaTHl HCCICTOBAHNUS Pa3BUTHS THOKOCTH 00yYarONINXCsl HAYANBHBIX KJIACCOB HA ypoKax (hu3u-
YeCKOM KYJIbTYPBhI C HCTTOJIB30BAHUEM TUMHACTHYCCKOTO KOMITJIIEKCA. PeByJILTaTBI, TIOJTY4Y€HHBIC B XOJ€ IMPOBCIACHHOTO
9KCIIEPUMEHTAIHHOTO MCCIICTOBAHNS HCIIOIB30BAHUS CIICIIHATBHO pa3paboTaHHBIX yNPaKHEHUH HAa YPOBEHb PA3BUTHSA
THOKOCTH y neteit 9—10 yieT, Mo3BONMHMIN KOHCTaTHPOBATh, YTO MIPUMEHEHNE JTOTOTHUTEIBHBIX, OTIIMYHBIX OT 00IIe-
TIPUHATBHIX, pr&)KHCHPIfI, TIO3BOJIICT CYIIECTBECHHO MOBBICUTh YPOBCHB PAa3BUTHA THOKOCTH Y MJIagmnX MIKOJIbHUKOB.

KaroueBble ciioBa: 2u5KOCmb, NOOBUNCHOCMb cycmaeos, maaouiue wkonvHuxuy, Puzuueckoe ocnumaHue Maaowux

UWKOJIbHUKOB, cUMHACMUYEeCKUe KOMNIEeKCyl, pazeumue 2u61<ocmu, cycmaeHnas cUMHACmuKa.
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