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Abstract. The purpose of the study was to develop and experimentally substantiate a method
for developing static and dynamic balance in children of secondary school age with intellectual
disabilities. The results of the pedagogical experiment proved the effectiveness of the designed
method, the content of which included specially selected physical exercises and outdoor games
aimed at developing the ability to maintain balance in static poses and when performing motor
actions on a narrow support. The growth rate in motor tests revealed a high and average level of
the studied indices after the pedagogical experiment.
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Introduction. An ability to maintain
posture stability (balance) is a main component
of a complex structure of man’s motor
coordination abilities. Abilities to control

movements, learn new motor actions,
reconstruct existing motor skills and form
physical qualities in accordance with

alternating conditions and motor experience
require a sufficient level of the musculoskeletal
system development. For social and labor
adaptation of schoolchildren with intellectual
disabilities and graduates of special
(correctional) educational institutions, an
ability to maintain balance or posture stability
for a long time in professionally applied
physical exercises of static and dynamic nature
is of vital importance [1-3].

An ability to maintain balance in various
body positions or when performing motor
actions is necessary in any activity of
schoolchildren with intellectual disabilities in
special  (correctional) general education
schools: production training, educational and
extracurricular events, physical education,
health improving and sports activities [4-8].

As the studies show, children and
adolescents with intellectual disabilities are
significantly behind the normally developing
peers in motor tests that determine the level of
development of coordination abilities, the
balance function in particular. According to the

researchers’ opinion, this is due to the disorder
of integrative brain activity in intellectual
disabilities, since the manifestation of
coordination abilities is provided by a complex
combination of actions of various analyzers:
motor, vestibular, auditory, visual, skin, united
by the regulatory influence of the central
nervous system [1, 2, 9, 10].

The balance function development in the
process of adaptive physical education of
students of secondary school age with
intellectual disabilities helps to improve the
technique of existing motor skills and facilitates
the mastery of new motor actions in accordance
with the content of the “Physical Education”
program’s subject field [9, 11].

In order to develop the ability to maintain
posture stability (balance) during adaptive
physical education classes it is necessary to
apply both ways and methods associated with
the basic movements — walking, running,
jumping, throwing, climbing, climbing over, as
well as specially selected and modified physical
exercises and outdoor games that contribute to
the formation of static and dynamic balance of
students with intellectual disabilities [1, 3, 9,
11].

The aim of our study — to develop and
experimentally justify the methodology of
development of static and dynamic balance
function in children of middle school age with
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intellectual disabilities.

Methods and organization. In this study,
we used the following methods: pedagogical
testing, pedagogical experiment, math-and-
stats methods.

The pedagogical testing was conducted to
identify an ability to maintain balance in 11-12-
year-old children with intellectual disabilities,
we performed the following tests.

The “Sideways (right/left side) bench
walk” test was conducted to determine the
dynamic  balance development. Testing
protocol: the subject stands with their right
(left) side on the edge of a bench and walks with
side steps. Length of the bench — 4 m, height —
20 cm, width — 25 cm. The countdown began
with placing the foot on the bench and ended
after the subject’s descent from the bench. The
result was measured in seconds.

The “Backwards bench walk” test was also
used to determine the dynamic balance in more
complicated conditions. Testing protocol: the
subject walks backwards on the bench, arms to
the sides, and as quickly as possible. Length of
the bench — 4 m, height — 20 cm, width — 25 cm.
The countdown began with placing the foot on
the bench and ended after the subject’s descent
from the bench. The result was measured in
seconds.

The Tandem Romberg Test was used to
identify static balance. Testing protocol: the
subject stands, soles of the feet are positioned
on the same line, the heel of the right foot
touches the toe of the left foot, arms to the sides,
eyes closed. The result was determined by how
long the subject could hold this pose (in
seconds)

The Stork Romberg Test was also used to
identify static balance. Testing protocol: the
subject takes the initial position — stands on one
leg, the other leg bent at the knee, the foot of the
bent leg touches the knee of the other, arms
stretched forward, eyes closed. The result was
determined by how long the subject could hold
this pose (in seconds).

To identify the effectiveness of the

designed method for the development of
balance function, we have carried out a 3-month
pedagogical experiment in the Shadrinsk
Special (Correctional) Boarding School No 11
for children of middle school age with
intellectual disabilities. The experimental
method included specially developed physical
exercises and outdoor games aimed at the
development to maintain posture stability in
conditions of physical education classes.

After the pedagogical testing, the subjects
were randomly divided into the experimental
and control groups of 12 children each. The
sessions were held 2 times a week, 26 sessions
in total. The experimental group was training
according to the designed method for the
balance function development, the control
group — according to a special (correctional)
school program in compliance with the Federal
State Educational Standard for Education of
Schoolchildren  with Mental Retardation
(Intellectual Disabilities, Variant 1).

The statistical data processing of the
pedagogical testing and experiment ds was
done in Microsoft Excel, Statistica 13.0. The
significance of differences was assessed with
the Student’s T-test, normality of distribution
was identified with the Shapiro-Wilk test. The
data are presented in a form of arithmetic mean
and mean square deviation, the growth rate was
calculated with the Brody’s equation.

Results and discussion. Before the
pedagogical experiment, there were no
significant differences in the performance of
motor tests reflecting the balance function
development (table 1).

The results of the pedagogical experiment
have shown that the experimental group
children had positive changes in the studied
indices compared to the initial data (p<0.05)
(table 2).

Moreover, the growth rate results also
reflect an effective influence of special physical
exercises and outdoor games included in the
experimental method aimed towards the static
and dynamic balance development (table 3).
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Table 1

Balance function development of 11-12-year-old children with intellectual disabilities before the
pedagogical experiment

N |Test Experi(mnirit;)l group Con(tr:gllg;oup

1 [“Sideways bench walk” test, left side, s 5.2+1.8 5.1+£2.1

2 |“Sideways bench walk” test, right side, s 5.7£1.7 5.5£2.0

3 [“Backwards bench walk” test, s 4.2+1.5 4,1+1.8

4 | Tandem Romberg Test, s 18.9+6.2 20.3+6.3

5 |Stork Romberg Test, s 9.3+4.3 9.144.5
Table 2

Development of the ability to maintain balance in 11-12-year-old children with intellectual
disabilities after the pedagogical experiment

No |Test Experi(mnirit;)l group Con(tr:gllg;oup
1 |“Sideways bench walk” test, left side, s 3.3+0.7* 4.842.6
2 |“Sideways bench walk™ test, right side, s 3.8+0.8* 5.2+2.1
3 [“Backwards bench walk” test, s 2.8+0.8* 4.0+1.5
4 | Tandem Romberg Test, s 27.4+6.4* 21.1+4.9
5 |Stork Romberg Test, s 15.94+4.9* 9.0+4.5

Note: * — significance of difference between the studied indices after the experiment (p<0.05)

Table 3

Growth rates of the balance function development indices in 11-12-year-old children with
intellectual disabilities, %

No |Test Experi(mne:rit;l)l group Con(tr:gllggoup
1 |“Sideways bench walk” test, left side, s 45.5 2.0
2 |“Sideways bench walk” test, right side, S 45.8 5.3
3 |“Backwards bench walk” test, S 36.8 2.2
4 | Tandem Romberg Test, s 38.5 34
5 |Stork Romberg Test, s 54.8 4.2
The experimental method was the most growth rate amounted to 54.8%.
effective in the static balance test. After the The control group showed insignificant

Stork Romberg Test, we discovered significant
changes (p<0.5): time of holding the pose in the
experimental group has changed from 9.3
seconds at the beginning of the experiment to
159 seconds after the experiment.

changes in the absolute values of this test:
9.1 seconds before the experiment and 9.0
seconds after the experiment. The growth rate
of the studied index in the control group was
4.2%.
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In the Tandem Romberg Test, which also
reflects the level of static balance development,
the experimental group has shown significant
changes in the results after the experimental
method’s introduction: from 18.9 seconds to
27.4 seconds. The growth rate in the
experimental group was 38.5%. The control
group also demonstrated positive changes in the
indices of this test, but they were insignificant,
as evidenced by the growth rate of 3.4%.

Significant (p<0.5) positive changes were
also found in the “Sideways bench walk” test
(right side) in the experimental group after the
pedagogical experiment. The time of
performance has changed from 5.2 seconds at
the beginning to 3.3 seconds after the
experiment. The growth rate of this task
amounted to 45.5% in the experimental group.
In the control group, insignificant changes in
the absolute values were revealed from 5.1
seconds at the beginning to 4.8 seconds after the
experiment. The growth rate in the control
group was 2%.

The same tendency was revealed on a
significant level (p<0.5) in the “Sideways
bench walk” test (left side) that evaluated an
ability to maintain balance while moving on a
narrow support. The result in the experimental
group before the test was 5.7 seconds, after the
test — 3.8 seconds, as also evidenced by the
growth rate — 45.8%. In the control group, we
have found insignificant changes: 5.5 seconds
before the experiment and 5.2 seconds after the
experiment, the growth rate — 5.3%.

In our opinion, such significant positive
changes in absolute values before and after the
experiment are due to the accessibility of the
content and performance of the proposed

control tasks and the selection of special
physical exercises and outdoor games aimed at
the development and improvement of the
studied motor abilities.

We have also found significant changes in
the indices of the “Backwards bench walk” test
(p<0.5): in the experimental group, the
performance time Dbefore the experiment
was 4.2 seconds, after — 2.8 seconds, the growth
rate in this test was 36.8%. The control group
has demonstrated insignificant changes
in the absolute values of the studied ability:
4.1 seconds before the experiment and 4.0
seconds after, the growth rate was 2.2%
(table 3).

Conclusion. Therefore, the designed
experimental method for the balance function
development in 11-12-year-old schoolchildren
with intellectual disabilities had a positive
effect on the development of static and dynamic
balance. High growth rates of the studied
indices were revealed in the tests reflecting the
level of static balance development: Stork
Romberg Test — 54.8%. Average growth rates
were observed in the following tests:
“Sideways bench walk” test (right/left side) —
45.5% and 45.8%, respectively, ‘“Backwards
bench walk” test — 36.8%. The growth rate
indices in the Tandem Romberg test — 38.5% —
also corresponded to the average level.

The obtained results of the pedagogical
experiment prove the effectiveness of the
designed experimental method for the
development of static and dynamic balance of
11-12-year-old children with intellectual
disabilities studying in special (correctional)
schools and correctional classes of general
education schools.
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