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Introduction

Nowadays, two approaches are used in physiology to assess brain
interhemispheric differences: the method of determining "handiness" by means
of a survey (Edinburgh test) [13] and the method of actively detecting motor
and sensory asymmetry by N. N. Bragina and T. A. Dobrokhotova methodology
[4]. The Edinburgh test is widely used in the world: it is used in studying
behavior [14] and emotions [2, 12]. Trials to determine the leading limbs and
the leading eye are recommended to use when assessing the impact of brain
lateralization on intelligence and mathematical abilities [6], when studying the
adaptive capabilities and physical development of young people, as well as the
formation of the body's stress resistance [8]. Both techniques are widely
represented in modern scientific literature, but we have not found research that
describes the relationship between the results of testing assessment of functional
brain asymmetry using the Edinburgh test and tests for determining motor and
sensory asymmetry.

Another aspect of the test results, which is important not to ignore,
concerns the peculiarities of the development of interhemispheric asymmetry
and interhemispheric interaction in children with left-handedness. It is well
known that the presence of the left-handedness factor in most cases suggests an
atypical, from the point of view of brain organization, the flow of mental
ontogenesis [17]. Usually, left-handers have distortions, peculiar delays, and
disproportions in the formation of various mental functions: speech (oral and
written), reading, counting, constructive processes, spatial representations,
emotional sphere, etc. They are a “risk group” in terms of the occurrence of
logoneurosis (stuttering) and the pathocharacteristic features of the personality
[11, 16].

According to the results of several studies, in the group of ambidextrous
children, a balanced right-left laterality in brain processes appeared. In our
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opinion, the term &quot;ambicerebrality&quot; is more appropriate for this
phenomenon. The following working formulation should be adopted: ambice-
rebrality is the ability of the right and left human brain alternately, or in parallel,
and at the same time to process information. We express the opinion that this is
a more accurate fixation of a new trend that differs from “two-handedness” —
ambidexterity [10].

The aim of the study was the assessment of motor and sensory
interhemispheric brain asymmetry in children.

Testing methodol ogy

Functional testing should be carried out in the first half of the day, in
conditions that meet the hygienic requirements for educational institutions [15],
and comply with the ethical requirements prescribed by the Helsinki
Declaration.

Detection of functional asymmetry of hands

At the first stage of the research, schoolchildren answer the questions of
the Edinburgh test [5]. In this case, their parents can answer for children aged 8-
9 years. Since the purpose of the study is to perform a comparative analysis of
functional motor asymmetry of normally developing schoolchildren and
children of the same age with varying degrees of mental retardation, we have
developed our original test questionnaire, adapted from well-known tests — the
Edinburgh and Bragina and Dobrokhotova method [4]. In our test questionnaire,
we retained the first 10 questions of the Edinburgh test, which supplemented
with 4 questions that, in our opinion, will help to form a clearer impression
about the preference for using the right or left hand when performing certain
actions, such as writing, painting, sewing, combing hair, brushing teeth, using a
spoon or fork, etc. (table.).

According to the results of the test questionnaire, the coefficient of
functional asymmetry (CFA), the coefficient of manual (motor) asymmetry
(CMA) and the coefficient of general asymmetry (CGA) are calculated using
the following formulas:

CFA = (N (right) - N (left)) / Nm

Where CFA is the coefficient of functional asymmetry, N (right) and N
(left) the number of “+” signs in the columns “Right hand” and “Left hand”,
respectively, Nm is the number of proposed tests.

CMA = (N (right)) / Nm

Where CMA is the coefficient of manual asymmetry, N (right) is the
number of actions performed by the right hand, Nm is the number of proposed
tests.
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Student Application Form

Table
Action performed Left hand Right hand
L Which hand do you write with?
2 Which hand do you draw with?
3 Which hand do you throw the ball with?
4 Which hand do you catch the ball with?
5 Which hand do you hold scissors with?
6. ‘Which hand do you hold a toothbrush with?
7 Which hand do you hold a dinner spoon with?
3. Which hand do you hold the comb with?
9 Which hand do you open the lid of the box (candy
box) with?
10, Which hand do you hold the hammer with when

you hammer a nail?

The finger of the leading hand rests on top when
crossing (lock) fingers

"Napoleon's Pose" (the leading is considered to be
12. the hand which is directed first to the forearm of
the other hand and is placed on top of it)

Applause test (the leading hand is more active and

11.

13. mobile, makes shock movements on the palm of
the non-leading hand)
Which hand do you pick up the object from the
14. .
floor with?

CGA=(CFA+CMA)/2

Where CGA is the coefficient of total (General) asymmetry, the
arithmetic average of the coefficients of CFA and CMA.

Trials of kinesthetic praxis

It is recommended to use experimental methods developed by A. R. Luria
[15] to study brain interhemispheric interaction in the field of voluntary
movements. The complex of trials includes the study of kinesthetic praxis
(mono-manual reproduction of hand position using visual and kinesthetic
patterns, transferring poses from one hand to another without visual control),
kinetic (dynamic) praxis (performing reciprocal coordination), test “fist-edge-
palm” etc., spatial praxis, as well as writing and drawing. These tests make it
possible to more accurately assess the interhemispheric interaction in the motor
area (this applies, particularly, to bimanual tests), to understand the formation of
interhemispheric connections and their influence on the successful performance
of spatial motor tasks, and also to make a conclusion about the degree of
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maturity and flexibility of interhemispheric relationships in the motor sphere.

When interpreting the results of the study, the percentage of children who
successfully completed the proposed tests is calculated, the qualitative features
of the errors made are analyzed. The features of interhemispheric relations in
normal and with varying degrees of mental retardation, and age differences are
evaluated.

Assessment of auditory and oral speech asymmetry

To determine the lateralization of the hearing-speech functions, the dic-
hotic listening method with the definition of the “right ear coefficient” (CPA) is
used. Dichotic stimulation can be performed through headphones in both ears at
the same time. For separate channels, two sets of verbal stimuli (words) are
presented. This technique requires special equipment, while one of our tasks is
to propose the use of available methods that we could recommend to school
psychologists for diagnostic purposes.

To study the asymmetry of hearing, you can use simple, available
techniques and techniques that do not require use of special tools. So, we
selected the following methods: test "Whisper" [4], test "Ticking of watch" [7].
In this case, if the test reveals the dominance of the right ear, then give (+1)
score, if the left ear is dominant give (-1) score. Zero score is assigned with no
identified dominance of the right or left ear.

Test "whisper”. The experimenter says something in a whisper. In case of
equal hearing acuity in both ears, the subject puts his leading ear to the speaker,
which means that this ear hears more easily and realizes faster.

Test "ticking hours". The subject is asked to evaluate the volume of the
ticking of the clock or the sound of the stopwatch with one and the other ear. It
is noted at the same time, to which ear he puts the clock for the first time and
whether the different ears evaluate the volume of the tick to be the same. It
should be noted, which ear the subject pushes forward to listen something [7].

Test "tuning fork". The time of perception of the sound of the tuning fork,
which is brought alternately to the right and left ear, is determined.

Assessment of visual asymmetry

The following tests are used to determine the leading eye:

Test "blink with one eye”. The subject is asked to blink with one eye.
Usually non-leading eye closes.

Rosenbach’s test. The subject holds a pencil vertically in an outstretched
hand and fixes it with a gaze at a certain point (preferably with respect to any
vertical line), 3-4 m apart, with both eyes open. Then the subject alternately
closes one and the other eye. The eye is considered to be the leading when it is
closed, the pencil shifts in its direction [3, 9].

Test "card with a hole”. A 1x1 cm hole is cut out in a sheet of thick
paper. Holding this card at a short distance from the eyes, the subject examines
objects. Viewing is usually carried out by the leading eye [1, 4].
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Self-esteem of the subject. The answer to the question of which eye he
aims with.

Thus, methods aimed at analyzing motor and sensory preferences when
performing certain behavioral acts, which allow us to determine not only the
degree of interhemispheric asymmetry, but with their help it becomes possible
to evaluate the degree of interhemispheric interaction.

The total assessment of the profile of the lateral organization

All possible types of profile of the lateral organization were divided into
5 main groups.

Group 1: the test group with a full right-sided domination of the arm, ear
and eye is included in the “pure right-handers” group.

Group 2: all subjects with dominance of the right hand, but with different
combinations of asymmetries of hearing and vision, belong to the “right-
handed” group.

Group 3: the left-right equality (ambidextrous) group is characterized by
equality in manual lateralization and a different combination of asymmetries in
the hearing and visual functions.

Group 4: the group of "left-handed" includes subjects with a
predominance of the left hand with various combinations of asymmetries of
hearing and vision.

Group 5: the group with complete left-sided dominance of the arm, ear,
and eye define a group of "clean left-handers."

Therefore, the examined schoolchildren may encounter an almost fully
formed primary level of interhemispheric connections, while the second and
third levels are still in their formation. At the same time, a comparison between
the results of healthy children of 8—11 years of age shows that the functional
organization of interhemispheric asymmetry and interhemispheric interaction in
this age range is in a state of constant ongoing development.
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OuneHka acHMMeTPHH MOTOPHOTO H CEHCOPHOTO
MEKIOJIYIIAPHOT0 MO3ra y JAeTei

T.1IO. A3zaTan

Heiiporicuxomnornyeckoe W3y4eHHE HEKOTOPBIX OCOOCHHOCTEH MEXIIOIy-
LIAPHBIX B3aWMOOTHOIIEHUH B JBUTATENLHOW cdepe y JeTell ¢ passinuHbIMH BHJIAMU
MICUXUYECKUX PACCTPONCTB MpEICTaBIseT HECOMHEHHbIM HHTepec. OHO MOXeET mo-
Ka3aTh Psijl HOBBIX acleKTOB ITpo0sieMbl (HOPMHUPOBAHUS MEKIIONYIIAPHOH aCUMMETPHH
1 MEXITOIYIIApPHOTO B3aMMOJICUCTBHS B OHTOT'€HE3E.

B Hacrosmiee BpeMs B (pM3HOJIOIMH HMCHOJIB3YIOTCS JIBa IOAXOJA JUIS OLECHKH
MEXXNOIYIIapHBIX pa3JIMuuii MO3ra: METOJ| ONPEIEICHUS «PYKAaCTOCTH» IOCPEICTBOM
onpoca (DIUHOYPTCKHUA TECT) M METOJ, aKTUBHOTO BBHISBIICHHS JBUTATEILHOW M CEH-
copHoit acummeTpun, Mmeroanka H.H. bparura u T.A. Jlo6poxoToBa.
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O06e MEeTOAWKH MIMPOKO TPEICTABICHBI B COBPEMEHHOW HAYYHOH JHTEparype,
OZIHAKO HaM HE yAaJOChb HAWTH UCCIIENOBAHMsI, ONUCHIBAIOLIETO B3aUMOCBS3b PE3YJIb-
TATOB TECTOBOM OLEHKU (YHKIMOHAIBHOW ACHMMETPUM MO3ra C IMOMOILIbI0 DJIHH-
Oyprckoro Tecta W TECTOB Ha OINpeNeNeHHe MOTOPHOW M CEHCOPHOW acMMMeTpuu. B
HOpME (DOPMHPOBAHME MEXKITONYIIAPHOW AaCHMMETPHHM MO3Ta W MEXKIIOIYIIApHOTO
B3aMMO/JICHCTBUSI HOCUT, KOHEYHO, T€TEPOXPOHHBIN Xapakrep.

Takum 00pa3zoMm, y 00CiIeqyeMBbIX IIKOJLHUKOB MOXET HAOIIOAAaThCS MPAKTH-
YECKHU MOJHOCThIO C(HOPMUPOBAHHBIN NEPBUYHBIH YPOBEHb MEXKIIONYIIAPHBIX CBS3EH,
TOT/1a Kak BTOPOI M TPEeTHH YPOBHH €Ille HaXoJsATCsl B cTaauu popMupoBanus. B To ke
BpeMsl CpPaBHEHHE PE3YJIbTaTOB 370pOBBIX Jeredl 8—11 ser mokasbiBaeT, 4To (yHK-
LIMOHAJIbHASL OpPraHu3alysl MEXIOJNYIIapHOW aCUMMETPUM M MEXIIOIYLIApPHOTO B3au-
MOJAEHMCTBHSI B 3TOM BO3PACTHOM [JIMANa30HE HAXOJAUTCS B COCTOSIHUM MOCTOSIHHOTO
HEIPEPBIBHOTO Pa3BUTHSI.

Bpkjuwkph dnwn mintnh pupdhs b uktunp dheihuwqunuyghu
wihwdwswihnipiut quwhwwnnidp

(0.3n1. Uquuyui

Swppbkp nbkuwlh hnghjut pwbqupnidubp niikgnn Epkuwubph tywp-
nuhngbpwwlut ntunmdtwuhpnipniup pupdhy ninpund vholhuwgunuyh
wihwdwswihnipjwt npny wpwbdtwhwwnlnipniiubph JEpwpkpyuy wujwu-
Jwd hhwnwppppnipnit £ ikplujuginid: Uyt wpnn E gnyg wmwy Up owpp tnp
wuyklnubp otingkubqmd Uhojhuwmqunuyhtt mthwdwswhnipju b Uho-
Yhuwquiht thnpiwqntgnipyut dbwynpuwt ptgph pupbppug:

Ukpjuynidu Shqhninghuynid oqunuugnpdynid k Epynt Uninkgnid ninknh
Uhoyhumqlnuhl wwppbpnipnibibpp giwhwnbym hwdwp hupgdwb dhen-
gny (Eghtupnipqut ptuwn) b puipdhs nid b uktiunp wthwdwswihnipyut wy-
nhy pugwhwyndwh Ukpny U.U. Ppughth b @.U. dnppnjuninnh dkpnyw-
pwlinipniie

Bplnt dbpnnubkpt b juyunpkb tkpjuyugdus bu dwdwbwljuljhg ghnw-
jut gqpuuwimpjut dbkp, puyg dkup sjupnnuguip qubk] ntunidbtwuh-
pnipnibttp, npnup tjuwpugpnid B minbknh $niljghntiw] wuhdbwnphugh
phunnughtt quwhwwndwh wpyniipttnh juwp Enhipnipgyuit phuwnh b puipdhy
nt ubkbunp wupdbuphugh npnpdwt plunbtph dhol: Unynpwpwp nintnh
Uhohuwqunuyhtt wuhdbnphuygh b dhojhuwqunuht thojuwqpbgnieiu diw-
Ynpnidp, wipnipw, nith hbnkpnppnt puntpe:

Ujuyhuny, hbnnwugnunjws nupnguijubtitkpp upnn G tjundby dhe-
Yhuwqunujhtt juuybkph gplpt wdpnnomipjudp dtwynpjws wnwetughtt dw-
Yupnuy, dhtsntn bEpypnpny b Gppopn dwwpnpulitpp phn dbwynpdwb
thnynud E: Uhlunyt dwdwbwl 8-11 wwpbklijubt wnnne tpEwubph wp-
gnitupubph hwdbdwwnnipniip gnyg £ wwjhu, np wyu wwwphpuyhtt dhow-
Qujpnud Uhohhuwqunuhtt wupdtwnphugh b dhehhuwqunuiht thnjuwqntgn-
pntup quuyniud E dponwljui supnitwljuljut qupqugdui Jhdwulnid:
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