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Importance. The solution to the problem of correcting the motor sphere of children with intellec-
tual disabilities lies in the development of coordination abilities. The purpose of the work is to de-
velop and experimentally substantiate a set of exercises aimed at correcting the development of
coordination abilities of adolescents with a mild degree of mental retardation.

Materials and Methods. The study has been conducted among students of the Shuya Correctional
Boarding School. The participants have been 13-14 year old teenagers (24 people). A set of 40 ex-
ercises has been developed, which is aimed at correcting motor actions caused by a low degree of
development of coordination abilities. The exercises are divided into three blocks: forbalance de-
velopment (15 exercises); exercises for developing precision of movements (15 exercises) and for
developing the ability to differentiate muscle efforts (10 exercises). They are performed from vari-
ous initial positions of the body in space: standing, sitting, lying on the stomach and back, standing
on one leg, knee, toes and heels, with open and closed eyes. The set of exercises was implemented
during the 2023/2024 academic year. The degree of development of coordination abilities has been
assessed using the following tests: “shuttle run 3x10”, “jumping rope in 1 minute”, “throwing a
ball at a target”, “Romberg test”.

Results and Discussion. It is established that the use of a set of special exercises allows to in-
crease the degree of development of coordination abilities in adolescents aged 13-14. The results
of adolescent boys and girls who attended physical education lessons using a special set became
significantly higher than those of adolescents whose classes were conducted without an accentu-
ated development of coordination abilities.

Conclusion. According to the final test results, a positive effect of the exercise complex on the de-
velopment of coordination abilities in adolescents with mild mental retardation has been revealed.

Keywords: adolescents with mild mental retardation, motor sphere, coordination abilities, set of
exercises, motor actions, correction, body position in space
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HA OCHOBE Pa3BUTHS KOOPAUHANUOHHBIX CIIOCOOHOCTEH
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AKTyaJbHOCTb. Pemenne npo0iieMbl KOPPEKIMH IBUTaTENbHON cephl IeTel ¢ HHTEIIEKTyalb-
HBIMU HapyIIEHUSIMHU JIE)KHUT B TUIOCKOCTH Pa3BUTHS KOOPJAMHAIIMOHHBIX criocoOHOCTe!. Llens uc-
CIIeZIOBaHUs — pa3paboTKa U SKCIEpUMEHTaIbHOe 0O0CHOBAaHHE KOMIUIEKCA YIIPAXXHEHUH, HAallpaB-
JICHHBIX Ha KOPPEKIMIO B Pa3BUTHUH KOOPANHALMOHHBIX CIIOCOOHOCTEH MOAPOCTKOB C JIETKOH CTe-
[IEHBIO0 YMCTBEHHOM OTCTAJIOCTH.

Marepuansl 1 MeToabl. ccnenoBanue nposoaunock ¢ yyamumucs LlyHckoll KOppeKLMOHHON
IIKOJILI-UHTEpHATA. YYacTBOBanM nojpoctku 13—14 ner (24 genoseka). Pazpaboran komrieke u3
40 ympaXHeHHH, KOTOPBIH HAIlpaBIeH HA KOPPEKIHUIO JIBUTATEIBHBIX NEHCTBHIA, O0YCIOBICHHBIX
HHU3KOH CTETEHBIO Pa3BUTHS KOOPAMHAIMOHHBIX CIIOCOOHOCTEH. YTIpa)KHEHHUS pa3/iesieHbl Ha TpU
6noka: Ha pa3BuTHe paBHOBecHs (15 ynpakHeHHit); ynpakHeHUS! HA pa3BUTHE TOYHOCTH JBHXKeE-
Hui (15 ynpakHeHHH) ¥ Ha pa3BUTHE CIIOCOOHOCTH K An(HepeHIINPOBAHUIO MBIIIEYHBIX yCHUIINH
(10 ynpaxHeHuit). BeImonHsuIMCh M3 pa3NUYHBIX MCXOIHBIX IOJIOXKEHHUH Teda B IPOCTPAHCTBE:
CTOs1, CUMS, JIeXKa Ha KUBOTE W CIIMHE, CTOS Ha OJHOW HOre, KOJEHE, HOCKAaX M MATKaX, C OTKPHI-
TBIMHA M 3aKpBITBIMH TJ1azaMu. Komriureke ympakHeHWH Obul peanm3oBaH B Tedenune 2023/2024
yaebHoro roga. OLEeHKYy CTENeHH Pa3BUTHS KOOPAMHAIIMOHHBIX CIIOCOOHOCTEH OCYIIECTBIISIH C
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MIOMOIIIBIO TECTOB: «YETHOYHBIA Oer 3X10», «IpBDKKH depe3 CKakalKy 3a 1 MHHYTY», «METaHHe
Ms9a B IIETbY, «Ipoda PomOepray.

Pe3yabTaThl Hccle 0BaHMs. YCTaHOBICHO, YTO MPUMEHEHNE KOMILIEKCA CIICIMANBHBIX yIIPaXK-
HEHUI TI03BOJIMIIO MOBBICUTH CTEIIEHb PA3BUTHS KOOPAMHAIIMOHHBIX CIIOCOOHOCTEH y TIOAPOCTKOB
13-14 net. Pe3ynpTaThl IOAPOCTKOB MaJbUMKOB U JIEBOUCK, 3aHUMABIINXCA Ha ypOKax 1Mo (pu3u-
YEeCKOW KYJIbTYpe C NPUMEHEHHEM CIICIHaJIbHOI'0 KOMIUIEKCa, CTAJM JOCTOBEPHO BHILIE, YeM Y
MOAPOCTKOB, 3aHATHSI C KOTOPBIMH MPOBOAMINCH 0€3 aKIEHTHPOBAHHOTO Pa3BUTHSI KOOPAUHAIU-
OHHBIX CIIOCOOHOCTEH.

BoiBoabl. [1o uTOroBBIM pe3yibTaTaM TECTHPOBAHUS BBISBICHO IOJIOXKHUTEIHHOE BIIUSHUE KOM-
TUIEKCa YIPaKHEHUH Ha pa3BUTHE KOOPAWHALMOHHBIX CIIOCOOHOCTEH Y MOAPOCTKOB C JIETKOH cTe-
MEHBI0 YMCTBEHHOW OTCTAJIOCTH.

KiawueBble cJIoBa: MOIPOCTKH C JICTKOW CTETICHBI0 YMCTBEHHOU OTCTANIOCTH, JIBUraTesbHast cde-
pa, KOOPAWHAIIMOHHBIC CIIOCOOHOCTH, KOMIUICKC yIPaKHEHUM, IBUTATEIbHBIC ACHCTBUS, KOPPEK-
1Us1, TIOJIOXKEHHE Tela B MPOCTPAHCTBE

BaaronapHoctu u punancupoBanue. O GpuHAHCHPOBAaHMY HCCIIEIOBAHHUS HE COOOIANOCH.

Bxaan B cratbio: M.A. [IpaBnoB — unes, pa3paboTka METOIMKH, TO3TAITHOE MIPOBEACHUE HCCIIe-
JIOBaHMs, anpoOariys, HarMcaHue 4yacTi Tekcra cratei. JI.M. [IpaBnoB — aHanu3 jaureparypsl, OT-
00p HCIBITYeMbIX, CTaTUCTHYECKas 00paboTKa pe3ynbTaTOB HCCICAOBAHUS, HAITMCAHHE YacTH
TEKCTa CTaTbHU.

Kondaukt mntepecoB. M.A. IIpaBnoB sBISETCS WICHOM PEAAKIMOHHOM KOJUJIETHM >KypHasa
«Bectauk Tam0OoBckoro yHusepcurera. Cepusi: ['ymMaHuTapHbIe HaAyKH», HO HE UMEET HUKAKOTO
OTHOIIEHHS K PELICHHUIO OIyOINKOBATh 3Ty cTaThlo. CTaThs MPOILIA NPUHATYIO B )KypHaJE Mpo-
Hexypy peueHsupoBanus. OO HHBIX KOHQJIMKTAX HHTEPECOB aBTOPHI HE 3asIBIISUTH.
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KOB C JIETKOW CTENEeHbIO YMCTBEHHOW OTCTAJOCTH Ha OCHOBE Pa3BUTHSA KOOPAMHAIIMOHHBIX CIIO-
cobnocreii // Bectuuk Tam6oBckoro ynuepcurera. Cepus: ['ymanurapubie Hayku. 2024. T. 29.
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IMPORTANCE

In scientific literature, the structure of
the human motor sphere is represented by:
arbitrary and non-arbitrary motor responses
to various stimuli from the internal and ex-
ternal environment, psychomotor activity, as
well as purposeful motor behavior in inter-
action with the environment [1]. The prob-
lem of correcting the motor sphere of ado-
lescents with various deviations in mental
development is closely related to motor un-
derdevelopment [2; 3].

The analysis of studies devoted to the
study of the motor sphere of adolescents
with mild mental retardation allows us to
state that, compared with healthy children,
they have significantly reduced speed of
motor responses to various stimuli, their

movements are characterized by retardation
and confused tempo-rhythm in cyclic motor
actions [4; 5].

Against the background of reduced con-
trol over their actions, children with mild
mental retardation are not able to quickly
make corrections in their movement system.
They do not achieve the results of solving a
motor task immediately [6; 7]. According to
researchers, this is confirmed by the results
of the performance of motor actions per-
formed by adolescents with mild mental re-
tardation, which require precision and dif-
ferentiation of muscular effort [8; 9].

Coordination abilities are poorly devel-
oped in the motor sphere of adolescents with
mild mental retardation. The level of devel-
opment of coordination abilities is condi-
tioned not only by the lesion of individual
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brain structures, but also by the conditions
of life and education of such children. This
directly applies to the system of adaptive
physical education, organization and con-
duct of physical exercises.

In this regard, the requirements for the
education system to create adapted and ade-
quate conditions, in accordance with the no-
sology and development of students, for ed-
ucation and upbringing are significantly in-
creasing. In particular, increased attention is
required to the creation of conditions for the
maximum possible correction of violations
in the development of the motor sphere of
adolescents with mental retardation. This is
primarily due to the active growth and de-
velopment of body systems during this peri-
od of life.

In modern studies, authors have high-
lighted the positive influence of the correc-
tion of motor abilities of schoolchildren with
mental retardation on their social adaptation
[10-15]. The main factor causing motor dis-
orders observed in adolescents with mental
retardation is deficiencies in the develop-
ment of coordination abilities [16-18].

In turn, defects in the development of
coordination abilities arise not only due to
residual cortical neurological symptoms but
also because of the lack of special methods
for their correction [19; 20]. The physical
exercises used by teachers in the system of
adaptive classes are designed in many re-
spects without taking into account the influ-
ence of the body position in space, the de-
gree of mobility of the support, and its rigid-
ity and elasticity on the correction and de-
velopment of coordination abilities.

Analysis of scientific data, available ex-
perience of adaptive physical education of
children and adolescents with mild mental
retardation, and requests for practice actual-
ize the research problem related to the
search and development of new means of
effective development of coordination abili-

ties in adolescents with mental retardation.
Creation of appropriate conditions for phys-
ical exercises with such adolescents will
make it possible to make adjustments in the
development of their coordination abilities
and contribute to the expansion of their mo-
tor sphere.

The purpose of this study was to develop
and substantiate a set of exercises aimed at
the correction and development of coordina-
tion abilities of adolescents with mild mental
retardation.

MATERIALS AND METHODS

The study was conducted at Shuysk
Correctional boarding school. Adolescents
13-14 years old (24 people) from two paral-
lel classes (12 people each) were involved in
the experimental work. At the beginning of
the school year, before the beginning of the
pedagogical experiment, the data of the ini-
tial testing to determine the degree of devel-
opment of coordination abilities were ana-
lyzed, where it was found that there were no
reliably significant differences in the average
values between the groups, both between the
results of boys and girls (p > 0.05).

The following tests were used for test-
ing: shuttle run 3x10 m, jumping rope in 1
minute, throwing a ball into a target (10
throws into a 90 cm hoop suspended at a
height of 2 m from the floor from a distance
of 6 m), and the Romberg test. To assess the
impact of the development of coordination
abilities among adolescents with mild mental
retardation on the motor sphere, the quality
of motor actions in games was monitored.

On the basis of expert assessment, an
indirect analysis of the motor sphere was
carried out on the example of adolescents'
mastering of motor actions in the game of
basketball. The experts were physical educa-
tion teachers from general education schools
of the city — 5 people with an average peda-
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gogical experience of 14.6 years. Mathemat-
ical processing of the test data was per-
formed based on the basis of application of
the Student’s T-criterion.

During the pedagogical experiment,
special exercises for the development of co-
ordination abilities and correction of motor
actions were used in physical education les-
sons with pupils of one of the 5th grades
(experimental group — 12 people). In anoth-
er class (control group — 12 people), the les-
sons were conducted in accordance with the
content of the adaptive physical education
program.

The exercises of the developed complex
were performed at each lesson for 14-15
minutes in the preparatory and at the begin-
ning of the main part of the lesson. The
complex was included in the content of all
sections of the physical education program
(102 hours per academic year, in 5th
grades) with adolescents of the correctional
boarding school during the 2023/2024 aca-
demic year.

Depending on the goals and objectives
of the lesson, coordination exercises were
selected in such a way that they reflected the
program activities being studied. Beginning
with the first lesson of each school week,
the adolescents performed balance exercis-
es; in the second lesson, exercises for the
development of movement accuracy; and in
every third lesson, exercises for the devel-
opment of the ability to differentiate mus-
cle forces.

The exercises of the complex were per-
formed from different initial positions of the
body in space: standing, sitting, lying on the
stomach and back, standing on one leg,
knee, toes and heels, with open and closed
eyes, including in front of a mirror under a
metronome. Sports equipment of different
sizes and weights were used. As the degree
of mastery of coordination and complex mo-

tor actions increased, the conditions for per-
forming the exercises changed. The condi-
tions for performing the exercises became
more complicated. The lessons used exer-
cises in motion, with rotation from various
starting positions, with objects, on an unsta-
ble support (inflatable hemisphere), as well
as in a swinging position - sitting on swings
with catching and throwing the ball to a
partner (teacher). At the beginning of the
school year, when performing a set of spe-
cial exercises aimed at the development of
coordination abilities, the frontal method of
organizing students was used. At the same
time, the teacher paid special attention to the
individual approach in work with teenagers,
pointing out to children the details of per-
formed actions, correcting errors in the
structure of exercises. In the middle and at
the end of the school year, physical educa-
tion lessons were conducted in a flow meth-
od and in the form of circuit training.

RESULTS AND DISCUSSION

To determine the effect of the complex
of exercises aimed at the correction and de-
velopment of coordination abilities in ado-
lescents 13-14 years old, a final test was
conducted in May 2024. The results are pre-
sented in Table 1.

It was found that at the end of the peda-
gogical experiment, adolescents, both girls
and boys, from the experimental group
demonstrated results in all control tests that
were superior to the similar average group
data of adolescents from the control group at
p < 0.05.

The positive impact of the classes on the
development of coordination abilities of ad-
olescents with mild mental retardation,
based on the application of a special set of
exercises, had a positive impact on the
expansion of their motor sphere. This is
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Table 1
Final testing results of the stage of development of coordination abilities in adolescents
aged 13-14 years with mild mental retardation
Experimental group, Xer. | Control group, Xuver.

Shuttle run 3x10 m, s 7.7+0.2 8.3+0.2 8.2+0.2 8.8+0.2 | <0.05 | <0.05
g‘;mg‘g rope for 1 minute , NUMbEr | 151 4, 41| 1285432 | 98.544.2 | 109.7+4.2 | <0.05 | <0.05
Throwing the ball into the target, the

number of hits out of 10 throws into| 8.5+ 1.4 6.7+1.3 42+1.4 33+15 | <0.05 | <0.05
the hoop

Rombergtest, s 294+33 | 33.7+£34 | 223+33 | 26.5+3.3 | <0.05 | <0.05

Note: Xaer- — Arithmetic mean; p(M) — degree of reliability between mean values of boys’ results; p(M) —

degree of reliability between mean values of girls’ results.

Source: calculated and compiled by the authors.

Table 2

Analysis of the number of motor actions during basketball play and the quality of free throws
by 13-14 year old adolescents with mild mental retardation

Technical and tactical actions Experimental group, Xayer. Control group, Xayer.

in the game (2 halves of 8 min.) | M (n=5) D(n=7) M (n = 6) D(n=6) p(M) p(D)
Number of shots at the basket 6.8+1.1 5.4+ 1.1 34+£1.0 3.1£0.9 <0.05 <0.05
Number of rebounds 41+1.1 2.8+£0.6 1.6+0.5 1.1+05 <0.05 <0.05
E‘”mber of accurate passes of the\ g5\ | 4 | 67413 | 42414 | 3315 | <005 | <0.05

all to a partner during the game
Expert evaluation of the quality of
free throws execution 5.9+0.6 45+0 32+14 23+1.1 <0.05 <0.05
(5 throws), (max. score = 10)

Note: Xayer. — arithmetic mean; p(M) — degree of reliability between mean values of boys’ results; p(M) —

degree of reliability between mean values of girls’ results.

Source: calculated and compiled by the authors.

proved by the results of expert assessment
of motor actions of adolescents in game
sports, presented in the content of the pro-
gram material on the subject of adaptive
physical culture in a correctional boarding
school.

It was found that when playing basket-
ball (two halves of 8 min.) between boys of
the experimental and control groups, teen-
agers of the experimental group made more

throws from close and middle distances. The
accuracy of their shots was higher than in
the control group. A similar picture is typi-
cal when analyzing the actions of adolescent
girls from these groups (Table 2).

Analysis of the number of technical and
tactical actions during a two-sided basket-
ball game revealed that both boys and girls
of the experimental group performed more
of them (43.7 £ 7.8 and 34.4 + 9.8, respec-
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tively) than their opponents from the control
group (21 + 4.8 and 18.9 + 4.2, respective-
ly). This fact confirms the earlier assump-
tion that the development of coordination
abilities will have a positive effect on the
expansion of the motor sphere of adoles-
cents with mild mental retardation. Along
with this, it was noted that positive changes
in the correction and development of coor-
dination abilities in the adolescents in the
experimental group were also reflected in
the quality of motor performance. Accord-
ing to the expert assessment, after the peda-
gogical experiment, the adolescents of the
experimental group began to perform free
throws more qualitatively, with fewer errors
in technique.

CONCLUSION

The results of the pedagogical experi-
ment testify to the positive influence of the
complex of exercises for the correction and
development of coordination abilities in ad-

olescents with mild mental retardation and
confirm its effectiveness. Indicators of the
final testing of adolescents in the experi-
mental group for all types of coordination
abilities are significantly higher than in the
control group (p < 0.05). The sphere of mo-
tor activity in adolescents, in the classes
with whom the means of development of
coordination abilities were introduced, ex-
panded. This was reflected in the greater
number of children in the experimental
group (66.7 %) who mastered better game
techniques and actions in basketball and
soccer than in the control group (25 %).

The practical significance of the study
lies in the fact that the developed set of ex-
ercises aimed at the correction and devel-
opment of different aspects of coordination
abilities in adolescents with mild mental re-
tardation can be used by specialists of adap-
tive physical culture in adaptive physical
education classes in educational, medical
and correctional institutions.
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