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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: The data obtained indicate a significant mosaic 

characteristic, variability in the pace and quality of development 
of different people in the inter-hemispheric and interhemispheric 
interaction in the motor sphere in ambidextrous and left-handed 
children in the norm. Probably, this is where the role of the 
brain hemispheres functional disconnection in left-handedness 
is played.

Material and 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.

From the above, it follows that teaching children with mental 
development disabilities of 8-11 years under the developmental 
program of Corballis, Elkonin- Davydov activates to a greater 
extent the right hemispheric brain systems. Education of 
children with ID disorders of 8-11 years old according to the 
developmental program of Zankov activates left 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 Elkonin- Davydov, and 
with the left hemispheric style, studying according to the 
developmental program of 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.

Results: In children with ID, the differences from the norm are 
primarily quantitative in nature. The development of different 
types of practice, stabilization of hemispheric specialization in 
movements, including complex, and hierarchically organized 
functional system of interhemispheric relations are going 
through the same stages in children with ID as in normal, but only 
at a slower and more irregular pace. For most of them, disorders 
of muscle tone, oculomotor reactions, tactile sensuality, kinetic 
(proprioceptive) components of praxis, sensorimotor sphere are 
not characteristic. This indicates to the subcortical functioning 

of brain and subcortical formations, which are responsible for 
“background” components of involuntary movements and are 
the functional substrate of the basic components of interstitial 
asymmetry and interstitial interaction.

Conclusion: It should be noted that the right hemisphere of 
the brain, which forms and functions in the motor sphere in 
left-handed children as the dominant one, cannot always cope 
with the successful implementation of this role. The analysis of 
our results shows that ambidexters and children with signs of 
left-handedness in most cases worse perform many motor tests 
with the left hand. A similar pattern is observed in left-handed 
children with a mild degree of intellectual disabilities.

Key words. Asymmetry, right-hand, left-hand, ambidexters, 
children with intellectual disabilities.
Introduction.

Neurophysical and psychological research of some peculiarities 
of interhemispheric asymmetry and interhemispheric interaction 
in the motor sphere in children with different forms of mental 
developmental disorders is of undoubted interest. It can show 
a number of new aspects of the problem of formation of 
interhemispheric asymmetry and interhemispheric interactions 
in ontogenesis. Children with intellectual disabilities (ID) were 
chosen as “clinical models” for this study. Such a choice was 
due to a number of reasons. First of all, this group of children 
represent different variants of ID [1-3]. 

ID of different degrees is one of the most striking examples of 
genetic pathology, which determines the symptoms of mental 
retardation [4]. In the modern psycho-psychology of abnormal 
development, there are presumptions about the fact, that this 
underdevelopment has a total character and mainly affects 
the formation of the highest levels of all mental functions, 
particularly the right one. Children with ID have poor accuracy 
of movements, inability to plan and control them in advance, 
deficiency of pro-translational representations and pro-
translational-motor coordination [5-7]. In mental retardation, 
the thresholds of tactile sensitivity are reduced, which may 
lead to changes in the work of the of kinetic component of 
movements [2,8,9].

Intellectual disabilities in development are of an ethno-
particular nature and is reversible with the use of psychological, 
pedagogical and psychological correctional interventions 
[10-12]. Despite the fact that a large number of studies are 
devoted to various forms of ID, the nuances of development 
of interhemispheric connections in the motor sphere of such 
children have not yet attracted the attention of physiologists, 
neuropsychologists and pedagogues. However, it is known that 
in this type of dysfunction of cerebral cortical formations of 
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the brain, and they play a fundamental role in the development 
of interhemispheric relations at the stage of early development 
[5,13-15].
Aim of the work.

The article presents the results of our own research on the 
features of interhemispheric asymmetry and interhemispheric 
interaction in normal and children with intellectual disabilities.
Materials and Methods.

Our study involved 131 children of 8-11 years old, who 
attended different educational institutions. Among them there 
were 73 healthy or normally developing children and 58 
children with ID. All children underwent a comprehensive 
medical (including neuropsychiatric) examination. In this age 
the child is usually already studying at school, and the influence 
of mental state is not yet noticeable. In addition, it is from this 
very age that a battery of neuropsychological methods can be 
adequately applied for children's observation.

Frequencies of all the meetings, the variants of the answers 
to the questions of the test for determining the motor (manual) 
asymmetry in the group of healthy children are presented in 
Table 1.

Table 1. Frequency of occurrence of answer variants to the questions 
of the test-questionnaire for determining motor (manual) asymmetry in 
the group of healthy children.
N
test question

Leading nand (%)
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

As follows from the data given in Table 1, in the group of 
healthy children (normally developing) the majority of actions 
were performed by pupils with the right hand.

In the first subject (writing) children's right hand dominated in 
83.8% of cases, left hand - in 16.2%.

According to the results of the second test, the number of 
children who prefer to draw with the right hand, as well as in 
the first case, was 83.8%, with the left hand - 16.2%.

We got some variety according to the results of the third test. 
When throwing the ball, 73% of children were using the right 
hand, and 10.8% - the left hand; also, we found a small number 
of children using both hands (16.2%).

According to the results of the analysis of the answers to the 
fourth and fifth questions, it was found that 75. 7% of children 
prefer to hold scissors and toothbrush in the right hand, 7% of 

children, in the left - 16.2%, and the number of children who can 
perform this action with both hands was 8.1%. 

When asked about the use of a spoon, the majority of children 
answered that they hold it in the right hand (83.8%), 13.5% in 
the left hand, 2.7% of children are able to hold a spoon in both 
the right and left hands. 

In the next test, the number of children using the left hand when 
opening 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, also the number of 
children using both hands is insignificant - 5.4%.

When using the right hand, the right hand dominates in 82.8% 
of cases, the left hand - in 14.3%; there are also children who 
can use both hands to hold the mocha in both hands. The number 
of such children was detected in 2.9%.

In the “lock” test, the right hand was dominant in 56.8% of 
cases, the left hand - in 43.2%.

In the test “Napoleon's pose” 54.1% of children had the right 
hand, and 45.9% - the left hand.

In the “clap” test, in which the students were asked to clap 
their hands, the right hand dominates in 86.5% of children, and 
the left hand - only in 13.5%. 85.3% of pupils lift an object from 
the floor with the right hand, 14.7% do it with the left hand.

Table 2 shows the results of determining the motor (manual) 
asymmetry in the group of children with ID.

Table 2. Frequency of occurrence of answer variants to the questions 
of the test-questionnaire for determining motor (manual) asymmetry in 
the group of children with ID.
N
Test question

Leading hand (%)
Right Left Both hands

1 73,2 26,8 0
2 68,9 25,9 5,2
3 74,4 18,9 6,7
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 86,3 13,7 0
11 65,8 34,2 0
12 56,6 43,4 0
13 43,8 56,2 0
14 40,9 44,8 14,3

A somewhat different picture was obtained by the results of 
the seventh test. The number of children able to master the skill 
in both right and left hands increases (up to 10.8%) compared 
to the previous tests, although the majority of children are still 
right-handed - 75.7%, 13.5% - left-handed.

As it follows from the data given in Table 2, as well as in 
the previous study, the majority of activities are performed by 
pupils with the right hand (tests 1-10).

In the first test (writing) children's right hand dominated in 
73.2% of cases, left hand - in 26.8%. According to the results of 
the second test, the number of children who prefer to draw with 
the right hand, as well as in the first test, amounted to 68.9%, 
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detected, accounting for 6.7%. In the age group of 10-11-year-
old children right-handed children accounted for 71.4% or 20 
children, left-handed - 28.6% or 8 children. There were no 
ambidextrous children in this group.

The test for reciprocal coordination, which evaluates 
interhemispheric interaction at the level of the lower parts of 
the brain and the musculoskeletal body, is performed equally 
well by healthy children and children with ID of the younger 
age subgroup. Obviously, in this age group, the inter-beam 
interaction, secured by subcortical brain structures, functions 
approximately the same in healthy children and in children with 
ID. As the chronological and logical age increases (and therefore, 
as the cortex and cerebral cortices and brain commissures 
become more and more visible, which is consistent with the 
available literary data.

The most characteristic errors in both groups are difficulties of 
inclusion in the task, uneven pace of activity, non-simultaneous 
performance in one of the hands (and more often in the right 
hand). 

In healthy children there is a positive visual dynamic of the 
predictions about the coordinates of space and in the sphere 
of the proximal right hand. For example, with the increase of 
eyesight they have the frequency of “mirror” errors decreases.

In case of ID there is also a positive age dynamic in this type 
of law, but children of this group, as a rule, are significantly 
different from their healthy peers. With increasing age, they 
have not so quickly decreased the number of “green” errors 
when performing the tests of procrastination right, there are 
symptoms that are generally not typical for healthy children, for 
example, symptoms of posture simplification example.

Some children with ID also have originality, practically 
not occurring in the norm, violations of coordinate spatial 
predictions: They can correctly show the right and left hands 
of a psychologist and make mistakes when showing the right 
and left hands of themselves. The necessary discrepancy can be 
seen both in the lack of the basic ideas about the coordinated of 
the body, based on the “body scheme”, as well as about possible 
deviations from the “normative” approach to the development 
of pro-transformational presuppositions at ID.
Results.

In the norms of inter-subject asymmetry and inter-subject 
interaction is, of course, heterochronic in nature. That is why 
in the schoolchildren studied by us we face with the first level 
of interlocutor connections formed to the fullest extent, while 
the second and third levels are still in the process of formation. 
This leads to the fact that the healthy children of 8 years of 
age are not yet able to perform complex bimanual movements, 
automatized motor programs, organized motor acts based on the 
“scheme of the body” and the speech level of spatial relations. 
Some of them have not yet completely stabilized various motor 
and sensory asymmetries. In this regard, the comparison of the 
results of healthy children of 8-11 years old among themselves 
shows, that the functional organization of inter-hemispheric 
asymmetry and interhemispheric interaction is in the state of 
constant progressive development in this age range. In children 
with ID, the differences from the norm are primarily quantitative 
in nature. The development of different types of practice, 

the left hand - 25.9%, and 5.2% of children with ID could draw 
with both hands.

The same situation is observed in the results of the third test. 
When throwing the ball 74.4% of children had the right hand, 
18.9% - the left hand; also, some number of children using their 
hands - 6.7%.

According to the results of the analysis of answers to the fourth 
question, it was found that 73.8% of children prefer to hold 
scissors in the right hand, 23.1% of children in the left hand, 
and if necessary, 3.1% can use both hands. 91.8% of children 
prefer to hold a toothbrush in the right hand, in the left - 8.2%. 
When asked about the use of a spoon, most children answered 
that they hold it in the right hand (88.9%), 6.3% in the left hand, 
4.8% of children are able to hold a spoon both in the right and 
left hands.

A somewhat different picture was obtained by the results of the 
second test. No children capable of holding a comb in both right 
and left hands were found, although the majority of children are 
still right-handed - 93.6%, 6.4% - left-handed.

The number of children using left and right hands when 
opening the lid of the box is approximately the same - 38.6% 
and 36.8%, both hands are used by 24.6% of the surveyed.

When using a hammer, the right hand dominates in 86.3% of 
cases, the left hand - in 13.7%. In the “lock” test, the right hand 
was dominant in 65.8% of cases, the left hand - in 34.2%.

In the test “Napoleon's pose” 56.6% of children had the right 
hand, and 43.4% had the left hand. In the “clap” test, in which 
pupils were asked to clap their hands, the right hand dominates 
in 43.8% of children, and the left hand in 56.2%. 40.9% of pupils 
lift an object from the floor with the right hand, 44.8% do it with 
the left hand and 14.3% perform this action with both hands.

To determine the hidden signs of left-handedness, which are 
most often unknown to the experimenter and are not influenced 
by the training, we used the tests “fingers of hands”, “crossing 
of hands on the chest” and “apploding”.

According to our findings, they supplement the information 
about the presence of motor asymmetry features in the subjects, 
as it is noted in the literature (Bragina N.N., Dobrokhotova 
T.A., 1988).

Among normally developing children of 8-11 years of age 
right-handed children were 56 children, i.e. 76,7%, left-handed 
- 14 children or 19,2% and ambidextrous - three (3) or 4,1%. 
Of them in the age group of 8-9 years right-handed made 
76.3% or 29 children, left-handed - 18.4% or 7 children and 2 
ambidextrous were detected, composed 5.3%. 

In the age group of 10-11-year-old normally developing 
children, right-handed children accounted for 80% or 28 
children, left-handed - 17.1% or 6 children and 1 ambidextrous 
was detected, amounting to 2.9%. 

The same studies in the group of children 8-11 years old with 
ID revealed the following results.

And so, 41 right-handed children or 70.7%, 15 left-handed 
children or 25.9%, two (2) ambidextrous children or 3.4% were 
identified. 

Distribution by age groups revealed that in the age group of 8-9 
years right-handed children made up 63.3% or 19 children, left-
handed children - 30% or 9 children and 2 ambidextrous were 
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stabilization of hemispheric specialization in movements, 
including of complex, and hierarchically organized functional 
system of interhemispheric relations are going through the same 
stages in children with ID as in normal, but only at a slower 
and more irregular pace. For most of them expressed disorders 
of muscle tone, oculomotor reactions, tactile sensuality, kinetic 
(proprioceptive) components of praxis, sensorimotor sphere are 
not characteristic. This indicates to the subcortical functioning 
of brain and subcortical formations, which are responsible for 
“background” components of involuntary movements and are 
the functional substrate of the basic components of interstitial 
asymmetry and interstitial interaction.

This is evidenced by frequent difficulties in entering 
tasks, symptoms of general and parathyroidal exhaustion, 
manifestations of inertness, sometimes reaching the stage of 
perseveration. We can't rule out that the necessary “second” 
deficiency of the second “second” deficiency of the postcortical 
oibrations and the levels of interhemispheric interactions that 
they produce leads to a relatively high frequency and persistence 
of “green” errors in the proximal right brain in children with ID.

In addition, the character of violations of the performance 
of different tests of the right brain shows that the symptoms 
of “delay” appear or show themselves very clearly when it is 
necessary to include the functional activity of the left side of 
the brain. That is why the differences from the norm are marked 
in those tasks, where the role of dynamic (kinetic) organization 
of movements and their pro-articulatory speech regulation 
is significant (in comparison with the tests, performance of 
which relies mainly on inter- and exteroceptive polysensory 
information). One more aspect of the obtained results, which 
should not be left without attention, is about the observed inter-
hemispheric interaction in children with left-handedness.

However, the data obtained indicate a significant mosaic, 
variability in the pace and quality of development of different 
aspects of interhemispheric asymmetry and interhemispheric 
interaction in the motor sphere in ambidextrous and left-handed 
children in norm and at ID. For example, we cannot say that 
ambidextrous and left-handed children with ID in all motor tests 
demonstrate lower results than their healthy peers. They are 
worse at performing the tests of the right posture by the visual 
eye example.
Discussion.

We considered it necessary to conduct additional research 
with the purpose of verification of the Edinburgh questionnaire 
and worked out an adapted thesis. Thus, we separate two 
types of laterality, which we encountered in the course 
of the research: pathological and functional. Pathological 
latency, which is connected with changes in the inter-parietal 
interactions underlying the integration of brain functions, but, 
in our opinion, it is of a mixed nature in mental retardation, 
due to the organic damage of the brain. In children with ID 
there is a lack of immaturity of the left hemisphere integrative 
structures, which also leads to pathological latency. Functional 
latitude is not a pathology of the brain, it does not contradict the 
laws of normal mental development, including intellectual and 
tactual development, however, many researchers believe that 

the dominance of the right hemisphere is in favor of creative 
development of personality. We believe that reproductive 
methods of teaching, appealing to the left hemisphere, can 
create stereotypical approaches to creativity in children by 9-11 
years old. 

It is possible to assume that the presence of left-handedness 
signs in the motor sphere and a different character of inter-
hemispheric asymmetry and interhemispheric interaction in 
left-handed children will lead to the fact that a number of motor 
tests will be performed worse by them than by right-handed 
children. Therefore, it would be very interesting to compare the 
results of children with expressed and weak right-handedness 
with the results of children with weak right-handedness and 
children with weak and expressed left-handedness. However, 
the relatively small number of left-handed and a-ambidextrous 
children among healthy children does not allow us to make such 
an assessment correctly. Proceeding from this, we will limit 
ourselves only to some preliminary observations of the results 
shown by healthy children with signs of left-handedness.
Conclusion.

The data obtained indicate a significant mosaic characteristic, 
variability in the pace and quality of development of different 
people in the inter-hemispheric and interhemispheric interaction 
in the motor sphere in ambidextrous and left-handed children 
in the norm. Probably, this is where the role of the brain 
hemispheres functional disconnection in left-handedness 
is played. It should be noted that the right hemisphere of the 
brain, which forms and functions in the motor sphere in left-
handed children as the dominant one, cannot always cope with 
the successful implementation of this role. The analysis of our 
results shows that ambidexters and children with signs of left-
handedness in most cases worse perform many motor tests 
with the left hand. A similar pattern is observed in left-handed 
children with a mild degree of intellectual disabilities.
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