(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 5 (350) Maii 2024

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

The degree of asymmetry in humans and the complication of
mechanisms of interhemispheric interaction are formed mainly in
the process of learning, but the impact of developmental teaching
methods on the regulation of nervous functions in children with
intellectual disability has been little developed. The aim of
the work is to study the influence of developmental teaching
methods on the regulation of nervous functions in children with
mental development disorders and interhemispheric asymmetry
of the brain.

Findings: The information obtained in the data must be
taken into account when organizing the learning process in
the elementary school when working with mentally retarded
children, when forming classes, when choosing programs,
methods of teaching, when organizing psychological and
pedagogical support.

The age features of the brain associated with advanced
development of right hemispheric functions are almost not
used in it. Meanwhile, the active use of opportunities of the
right hemispheric way of processing information, especially
in elementary school, promotes the development of the child's
abilities, allows to predict and increase the efficiency of school
training.

Conclusion: The functional contributions of the right and left
hemispheres to the formation of the human psyche are assumed
to be different because the hemispheres in their paired work
function differently in time. The paired work is carried out in
the present tense, so that the right hemisphere relies on the past,
the left on the future tense. Therefore, the preservation of paired
hemispheric functioning and structural integrity of the brain is
the main condition, without which full-fledged mental activity
cannot be formed.

Key words. Interhemispheric asymmetry, regulation of nervous
processes, children with mental disabilities, brain structure and
functions, developmental teaching, interhemispheric interaction.

Introduction.

The modern system of education is focused on the development
of the symbolic and sign function of thinking. The age features
of the brain associated with advanced development of right
hemispheric functions are almost not used in it. Meanwhile,
the active use of opportunities of the right hemispheric way
of processing information, especially in elementary school,
promotes the development of the child's abilities, allows
to predict and increase the efficiency of school training [1-
18,3,5,10,13]. The goal of developmental learning according to
Zankov's system is integrity and maximum efficiency. Zankov
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identified four basic didactic principles in his system: teaching
at a high level of difficulty; the leading role of theoretical
knowledge; progression at a brisk pace; and students' awareness
of the learning process [1,3,12]. It is more difficult to deal with
children with mental development disorders as their play activity
is leading for a long time already at school age. Considering this,
the process of developmental training has a number of features.

The results of the research have shown that we have determined
the level of mental development in mentally retarded children
8-11 years old caused by features of interhemispheric brain
organization. We have conducted research of interhemispheric
functional asymmetry and interhemispheric interaction in
students studying according to different developmental
programs, studied dynamics of regulation of nervous functions
in students 8-11 years old with impaired mental development
and interhemispheric asymmetry. On the basis of the conducted
research and work experience, the results of some aspects of
the problem are presented and a number of recommendations
are offered.

The modern system of education is focused on the development
of the symbolic and sign function of thinking. The age features
of the brain associated with advanced development of right
hemispheric functions are almost not used in it. Meanwhile,
the active use of opportunities of the right hemispheric way
of processing information, especially in elementary school,
promotes the development of the child's abilities, allows to
predict and increase the efficiency of school training [3,5,10,13].
It is necessary to note insufficient attention of researchers to the
problem of functional asymmetry of the brain hemispheres in
connection with education of children of primary school age
(from 8 to 11 years) when educational activity of the child is
formed as the leading one. At this age the structure and functions
of the brain undergo essential changes [2,4,15]. To provide for
harmonization of brain functioning, it is necessary to have a
differentiated system of selection of techniques for training and
development according to the psychophysiological profile of the
child, the individual rate of maturation of the nervous system
and formation of intra- and interhemispheric connections.

Scientific research on the features of interhemispheric cerebral
organization in children aged 8-11 is currently conducted
in several directions. First of all, it is the study of functional
asymmetry of hemispheres in preschool children in connection
with the diagnosis of their readiness for school education. In
recent years, the number of studies of interhemispheric brain
organization in children with learning difficulties and, in
particular, in children with mental development disorders,
has been growing [6,7,11,17]. The study of the relationship
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between the features of interhemispheric brain organization
in mentally retarded elementary school students and their
level of development of intellectual and creative abilities and
school performance is intensively developing. The essence of
developmental learning consists in the fact that its contents,
methods and the form of its organization are focused on patterns
of child development Currently, the best-known systems of
developmental learning are the system of J.B. Zankov and the
system of D.B. Elkonin-V.V. Davydov [10].

The goal of developmental learning according to Zankov's
system is integrity and maximum efficiency. Zankov identified
four basic didactic principles in his system: teaching at a high
level of difficulty; the leading role of theoretical knowledge;
progression at a brisk pace; and students' awareness of the
learning process [1,3,12]. It is more difficult to deal with children
with mental development disorders as their play activity is
leading for a long time already at school age. Considering this,
the process of developmental training has a number of features.

The focus of developmental education according to the system
of D.B. Elkonin-V.V. D.B. Elkonin-V.Davydov system, is
restructuring of the learning activity of the child at the level
of the contents and forms of its organization in order to
provide emergence of new psychological qualities - theoretical
thinking, reflection, independency in the solution of various
educational tasks, etc. [10]. The development of the problem
of functional asymmetry of the cerebral hemispheres and
interhemispheric interaction in younger students with mental
developmental disabilities aged 8-11 studying according to
different developmental programs is just beginning. Meanwhile,
consideration of the dynamics of interhemispheric asymmetry
of the brain and interhemispheric interaction during the period
of school education under different developmental programs
will make it possible to identify the most preferred strategies of
perception and processing of information in students of different
age and typological groups, optimize the learning process,
develop the intellectual and creative abilities of a child. Based
on this, we determined the need to study interhemispheric
asymmetry of the brain in children with intellectual disability
of 8-11 years old in the conditions of developmental learning.
Considering the above, our aim was to study functional
asymmetry of the cerebral hemispheres and peculiarities of
mental development of 8—11-year-old students under different
developmental programs.

Methods.

The methodological basis was the work of a number of authors
devoted to the study of nervous functions in children with mental
development disorders and interhemispheric asymmetry of the
brain, regulation of these functions, identifying difficulties,
and modeling the system of work with these children.
(Boguslavskaya, Miroshnichenko, 2019, Maryutina, Yermolaev
2001, Reuter-Lorenz and others, 2000).

From the above, it follows that teaching children with mental
development disabilities of 8-11 years under the developmental
program of D.B. Elkonin-V.V. Davydov activates to a greater
extent right hemispheric brain systems. Education of children
with mental development disorders of 8-11 years old according
to the developmental program of J.B. Zankov activates left
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hemispheric brain systems to a greater extent. Further it follows
that the correlation between the type of functional asymmetry
of the cerebral hemispheres and the features of the training
program will determine the level of mental development in
these children studying in different developmental programs.
Children with mental development disorders of 8-11 years old
with a right hemispheric thinking style who study according to
the developmental program of D.B. Elkonin-V.V. Davydov,
and with the left hemispheric style, studying according to the
developmental program of J.B. Zankov, will have a relatively
higher level of intellectual development as compared to other
types of functional asymmetry of the cerebral hemispheres. And
also, it is necessary to note individual features of functional
asymmetry of cerebral hemispheres in younger schoolchildren,
caused by features of interhemispheric interaction at the
differences in the structure of mental development in them will
be formed by teaching them different developmental programs.

The above determined the following research objectives:

- To compare the dynamics of hemispheric activity in children
with intellectual developmental disabilities of 8-11 years
studying according to the developmental programs of D.B.
Elkonin-V.V. Davydov, J.B. Zankov and the general education
program, in the process of learning.

- To investigate interrelation of features of interhemispheric
cerebral organization with the general level of intellectual
development in children studying according to different
educational programs.

- To reveal typological features of brain functional asymmetry
in children with intellectual development disorders of 8-11 years
old studying according to different educational programs and
their correlation with the structure of intellectual development.

The object of the study was the pupils of the junior classes of
special auxiliary schools No. 6 and 12 and of the main school
No. 57 at the ASPU. In general, the sample of respondents was
divided into two groups.

To solve the tasks set, we conducted a study of the features
of interhemispheric interaction and the level of intelligence in
mentally retarded children aged 8-11 who study according to
the developmental programs of L.V. Zankov and D.B. Elkonin-
V.V. Davydov, by the traditional program in the process of
teaching children from grades I to III.

The study was conducted with the help of approved test
methods.

To determine the functional state in the study was used M.
Lusher color test; to diagnose the level of intelligence - Wechsler
test (children's version); to diagnose the individual structure
of mental development of younger students as an indicator of
learning efficiency in the study was used group intellectual test
consisting of seven subtests (execution of instructions, arithmetic
tasks, addition of sentences, determination of similarity
and difference of concepts, number series, establishment of
analogies, symbols).

It is shown that in 8-9 years old there is a decrease in the
intensity of blood filling and an increase in the elastic properties
of arterial vessels of distribution and resistance in the carotid
region, an increase in the elastic properties of arterial vessels
in the vertebrobasilar region on the left. Obviously, changes



in cerebral blood flow reflect the specific features of cerebral
circulation in children with this pathology. In children of 10-
11, there is an increase in the intensity of blood flow, the tone
of large arteries and the elastic properties of arterial vessels of
distribution and resistance in both the carotid and vertebrobasilar
regions on the left, which corresponds to existing ideas about
the organization of hemodynamic processes of the brain and the
role of left-hemisphere dominance in children in ontogenesis.
Therefore, we found it necessary to select a range of children in
the age group from 8-11 years in our research.

A total of 131 children aged between 8 and 11 years
participated in the study, including 73 healthy schoolchildren
and 58 children with mild mental retardation.

The degree of mental retardation was assessed on the basis
of medical indications, degree of social adaptation, degree of
intellectual functioning and mastery of the school programme
while studying in a special educational institution.

Each category of examinees was divided into 2 age groups:
8-9 years old and 10-11 years old.

Control group of healthy schoolchildren:

- 8-9 years old 38 children, including 20 girls and 18 boys.
- 10-11 years old 35 children including 17 girls and 18 boys.

Experimental group of children with mental retardation:

- 8-9 years - 31 children, including 11 girls and 17 boys.

- 10-11 years - 27 children, including 12 girls and 13 boys.

Children in the experimental group were selected on the basis
of accompanying documents with an approved diagnosis of
mild mental retardation. After reviewing the results of clinical,
laboratory, pedagogical and psychological examinations, a
voluntary agreement was signed with family members and
caregivers for the child's participation in the research.

Experimental-psychological methods aimed at analysing
preferences (motor and sensory) for performing certain
behavioral acts, which allow determining not only the degree
of interhemispheric asymmetry, but also using, for the first
time, our proposed modification to determine interhemispheric
interaction. Techniques for assessing interhemispheric
interaction are considerably less developed than those aimed at
determining interhemispheric asymmetry.

The functional studies were conducted in the morning, under
conditions that comply with the hygiene requirements for
educational institutions (SanPiN 2.4.2.2821-10, 2013). The
ethical requirements outlined in the Declaration of Helsinki
were observed during the study.

Since the aim of our study was to make a comparative
analysis of the functional asymmetry of normal school children
and children of the same age with mild mental retardation,
we developed our original test questionnaire adapted for
our study based on the well-known tests - the Edinburgh test
and the Bragina and Dobrohotova (1988) method. In our test
questionnaire we kept the first 10 questions of the Edinburgh
test which we added to the 4 questions of the Bragina and
Dobrohotova (1988) test. Thus, our test-questionnaire consists
of fourteen questions about the preference for using the right
or left hand when performing certain actions, such as writing,
drawing, sewing, brushing hair, brushing teeth, using a spoon or
fork, etc. (Table 1).
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Table 1. Student questionnaire.

Right

Left hand hand

Action to be performed

Which hand do you write with?

Which hand do you draw with?

Which hand do you throw a ball with?
Which hand do you use to catch a ball?
Which hand do you hold scissors with?
Which hand do you hold your toothbrush in?
‘Which hand do you hold the dinner spoon in?
Which hand do you hold the comb?

With which hand do you open the lid of a
box (box of chocolates)?

Which hand do you hold the hammer with
when you hammer a nail?

The finger of the leading hand rests on top
when the fingers are intertwined (lock)
"Napoleon's pose (the hand that goes first
12 |to the forearm of the other hand and rests
on top of it is considered the leading hand)
Applause test (the leading hand is more
active and mobile; it makes striking
movements against the palm of the
nonleading hand)

Which hand you pick up an object from
the floor

O 003 N W iKW =
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Based on the results of the presented test-questionnaire, the
coefficient of functional asymmetry (CFA), the coefficient
of manual (motor) asymmetry (CMA) and the coefficient of
general asymmetry (CGA) are calculated according to the
following formulas:

CEA N (right) — N (left)
Nm
Where CFA is the coefficient of functional asymmetry,
N(right) and N(left) the number of "+" signs in the "Right hand"
and "Left hand" columns respectively, Nm is the number of
tests offered.

_ N (right)
CMA = N (left)
+
CGA SFA CMA

Where CGA is the coefficient of overall asymmetry, the
arithmetic mean of the CFA and CMA coefficients.

Statistical processing of the results of the study was carried out
using the Spearman correlation coefficient.

Results.

The frequency of response options to the test-questionnaire to
determine motor (manual) asymmetry in the group of healthy
children is presented in Table 2.

As we can see from the data in Table 2, pupils perform most
of the actions with the right hand. In the first test (writing)
children's right hand was dominant in 83.8% of cases and left



Table 2. The results of a test questionnaire to determine motor (manual)
asymmetry in a group of healthy children.

. Leading hand (%)
N test question Right Left Both hands
1 83,8 16,2 0
2 83,8 16,2 0
3 73 10,8 16,2
4 75,7 16,2 8,1
5 75,7 16,2 8,1
6 83.8 13,5 2,7
7 75,7 13,5 10,8
8 75,7 18,9 5,4
9 82,8 14,3 2,9
10 85,3 11,8 2,9
11 56,8 43,2 0
12 54,1 45,9 0
13 86,5 13,5 0
14 85,3 14,7 0

Table 3. The results of motor (manual) asymmetry in the group of
children with mental retardation.

. Leading hand (%)
N test question Right Left Both hands
1 73,2 26,8 0
2 68,9 25,9 52
3 74,4 18,9 6,4
4 73,8 23,1 3,1
5 91,8 8,2 0
6 76.8 18,6 4,6
7 88,9 6,3 4,8
8 93,6 6,4 0
9 38,6 36,8 24,6
10 86,6 13,7 0
11 65,8 342 0
12 56,6 43,4 0
13 43,8 56,2 0
14 40,9 44.8 14,3

Table 4. Asymmetry coefficients in the control and experimental group.

Asymmetry coefficients Control Experiment
CFA 41,7 25

CMA 55,8 40

CGA 48,75 32.8

hand in 16.2%. In the second test the number of children who
preferred to draw with the right hand was 83.8%, the left hand
16.2%, the same as in the first test. We obtained some variety
from the results of the third test. When throwing the ball 73%
of children had the right hand and 10.8% the left hand; we also
found a small number of children using both hands (16.2%).
Analysis of answers to the fourth and fifth questions has revealed
that 75.7% of children prefer to hold scissors and toothbrush
in the right hand, 16.2% - in the left hand, and the number of
children able to perform this action with both hands made 8.1%.
When asked about the use of a spoon the majority of children
answered that they hold it in their right hand (83.8%), 13.5% in
the left hand and 2.7% of children are able to hold a spoon in
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both their right and left hand. A slightly different picture was
obtained for the seventh test. The number of children able to
hold a comb in both right- and left-hand increases (up to 10.8 %)
as compared to previous tests, although the majority of children
are right-handed - 75.7 %, 13.5 % are left-handed. In the next
test, the number of children using their left hand to open the
lid of the box increased to 18.9%, which exceeds the number
of left-handed children in the previous tests. The right hand is
dominant in 75.7% of cases, and a small number of children
using both hands was found - 5.4%. For the hammer, the right
hand is dominant in 82.8% of cases and the left hand in 14.33%
of cases; there are also children able to hold the hammer in both
hands - 2.9%. In the "lock" test, the right hand was dominant
in 56.8% of cases and the left hand in 43.2%. In the "Napoleon
Pose" test, the right hand was dominant in 54.1% of children
and the left hand in 45.9%. In the clap test, in which students
were asked to clap their hands, the right hand was dominant in
86.5% of children and the left hand in only 13.5%. The right
hand raises an object from the floor with 85.3% of students,
while 14.7% do it with the left hand.

The following table shows the results of motor (manual)
asymmetry in the group of children with mental retardation
(Table 3).

As we can see from the data in Table 3, as in the previous
study, students perform most of the actions with the right hand
(tests 1-10). In the first test (writing), children's right hand was

Left handed
14,
(19%)

Ambidexters, 3,
(4%)

Right
handed, 56
7%

Figure 1. Distribution of children in the control group by manual
preference.

Ambidexters, 2,
(3,4%)

Left handed,
15, (25,9%)

Right
handed, 56

Figure 2. Distribution of children in the experimental group by manual
preference.



dominant in 73.2% of cases and left hand in 26.8%. In the
second test, the number of children who preferred to draw with
the right hand was 68.9% as in the first case, the left hand was
25.9% and 5.2% of mentally retarded children could draw with
both hands. Approximately the same trend holds for the third
test. When throwing the ball 74.4% of children had the right
hand as the leading hand, 18.9% had the left hand, and a small
number of children using both hands, 6.4%, were also detected.
Analysis of answers to the fourth question has revealed that
73.8% of children prefer to hold scissors in the right hand,
23.1% of children - in the left hand and 3.1% can use both hands
if necessary. 91.8% of children prefer to hold a toothbrush in the
right hand and 8.2% in the left hand.

When asked about spoon use, the majority of children answered
that they hold a spoon in their right hand (88.9%), 6.3% hold it
in their left hand and 4.8% of children can hold a spoon in both
right and left hands.

A somewhat different picture was obtained for the eighth test.
No children were found able to hold a comb in both right and
left hands, although the majority of children are right-handed
- 93.6%, 6.4% are left-handed. In the next test, the number of
children using the left and right hand to open the lid of the box
was approximately equal - 38.6% and 36.8% respectively, with
24.6% of test takers using both hands. When using a hammer,
the right hand dominates in 86.6% of cases and the left hand in
13.7%. In the "lock" test, the right hand was dominant in 65.8%
of cases and the left hand in 34.2%. In the "Napoleon's Pose"
test, the right hand was dominant in 56.6% of children, and the
left hand in 43.4%. In the clap test, in which students were asked
to clap their hands, the right hand was dominant in 43.8% of
children and the left hand in 56.2%. The right hand raises an
object from the floor with 40.9% of pupils, 44.8% do it with the
left hand and 14.3% perform the action with both hands.

To determine latent signs of left-handedness, which are most
often unknown to the subject himself and are not influenced by
learning, the tests "intertwining of fingers", "crossing of hands
on the chest" and "applauding" were used. According to the data
obtained, they supplement the data on the presence of signs of
motor asymmetry in the subjects (Bragina N.N, Dobrohotova
T.A, 1988).

A study conducted to determine left- and right-handedness
yielded the following results: among normally developing
children aged 8-11 there were 56 right-handed children (77%),
14 left-handed children (19%), and three ambidextrous children
(3) or 4%. Of the 89-year-olds, 76.3% or 29 children were
right-handed, 18.4% or 7 children were left-handed, and two
ambidextrous children were identified, accounting for 5.3%. In
the 10—11-year-old group right-handed children accounted for
80% or 28 children, left-handed - 17.1% or 6 children, and one
ambidextrous child was detected, accounting for 2.9%.

The same calculations for mentally disabled children revealed
the following numbers: right-handed - 41 children or 70.7%,
left-handed - 15 children or 25.9%, ambidextrous - two (2) or
3.4%. A breakdown by age group showed that at ages 8-9 years
were right-handed - 67.8% or 19 children, left-handed - 25%
or 7 children, and 2 ambidextrous children were identified,
representing 7.2%. In the 10-11-year-old age group, right-
handed children comprised 72% or 18 children and left-
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handed children comprised 28% or 7 children. There were no
ambidextrous children in this group.

The same data is presented more clearly in the form of a
diagram.

Familial left-handedness is found in less than a third of the
children surveyed.

Responses to questions about manual preferences for
various subject activities showed that 38% of children with
intellectual disabilities were left-handed or ambidextrous, with
a predominance of boys among these children.

For each child, we calculated the CFA (Coefficient of
Functional Asymmetry), CMA (Coefficient of Motor Hand
Asymmetry) and COA (Coefficient of General Asymmetry)
(Table 4).

Averaged results calculated for the groups as a whole showed
that in the group of children with mild mental retardation, the
different types of asymmetry were less pronounced, which
may indicate a weak degree of differentiation of hemispheric
functions and their more pronounced equipotentiality.

Discussion.

Our findings suggest left hemispheric dominance in school
children, both in the Bragina and Dobrohotova tests, and in
the Edinburgh questionnaire. Although manual asymmetry
coefficient and handedness coefficient are related to each other,
right-handed dominance, as revealed by the results of the
answers to the questions, and the nature of sensory asymmetry
are not consistent with each other.

The presence of a left-sided profile of individual brain
asymmetry in a third of boys and about 40% of girls is caused,
as a rule, by impaired left hemisphere functions manifested in a
global, undifferentiated left hemisphere response to meaningful
and insignificant visual stimuli.

In addition, we noted isolated inconsistencies in the responses
to the questionnaire and the actual preference for right and
left handedness. On this basis, we considered it necessary to
conduct additional research in order to improve the Edinburgh
questionnaire and developed an adapted test questionnaire.

Thus, we distinguish between two types of laterality that
we encountered in our study: pathological and functional.
Pathological laterality, associated with changes in
interhemispheric interaction underlying the integration of brain
functions, is, in our opinion, compensatory in mental retardation
due to organic brain damage. In children with mental retardation,
the immaturity of the integrative and trigger structures of the left
hemisphere is noted, which also leads to pathological laterality.

Functional laterality is not inherently pathological, it does not
contradict the laws of normal mental development, including
intellectual development; on the contrary, many researchers
believe that right hemisphere dominance promotes creative
personal development. We believe that reproductive teaching
methods appealing to the left hemisphere can create stereotypical
approaches to creativity in children by the age of 9-11. Right-
hemisphere functions include precise perception and memory of
stimuli that cannot be easily verbalised or are too complex to be
labelled with words. Because the right hemisphere is figurative,
sensory, information processing is global. We refer to right
hemisphere dominance as a functional type of laterality.



Conclusion.

The information obtained in the data must be taken into account
when organizing the learning process in the elementary school
when working with mentally retarded children, when forming
classes, when choosing programs, methods of teaching, when
organizing psychological and pedagogical support.

The age features of the brain associated with advanced
development of right hemispheric functions are almost notused in it.
Meanwhile, the active use of opportunities of the right hemispheric
way of processing information, especially in elementary school,
promotes the development of the child's abilities, allows to predict
and increase the efficiency of school training.

In the course of widespread research on functional asymmetry
of the brain, it has become increasingly clear that the notion of
autonomy of each hemisphere in providing for different human
activities and that the splitting of the brain results in a situation
where a person receives two brains instead of one is untenable.

Clinical experience shows that neither the left nor the right
hemisphere is at an advantage. Regardless of which side of the
brain is affected, patients with focal brain damage show reduced
or even impossible social adaptation.

The functional contributions of the right and left hemispheres
to the formation of the human psyche are assumed to be
different because the hemispheres in their paired work function
differently in time. The paired work is carried out in the present
tense, so that the right hemisphere relies on the past, the left
on the future tense. Therefore, the preservation of paired
hemispheric functioning and structural integrity of the brain is
the main condition, without which full-fledged mental activity
cannot be formed.

Limitations.

Our study has some limitations. The initial number of
participants was not very large, due to time constraints. This
is a limited study as part of a larger study. At the same time,
the participants were not selected randomly, but through an
avalanche method, i.e. participants who best met the criteria
and requirements for the study were selected. It is important to
emphasise that participation in the study was with the consent
of parents or guardians of children aged 8-11 years. In order to
obtain more objective data, we referred to earlier studies in this
area.

Institutional Review Board Statement: The study was
conducted in accordance with the Declaration of Helsinki and
approved by the Ethics Committee of Yerevan State Medical
University (Approval No. 2 dated 24 October 2019).
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