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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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THE STUDY OF SPATIAL REPRESENTATIONS OF CHILDREN WITH DIFFERENT 
DEGREES OF INTERHEMISPHERIC INTERACTION

Tereza Azatyan.
Armenian state institute of physical culture and sport. Armenia, Yerevan.

Abstract.
Aim: The paper discusses the results of neuropsychological 

tasks aimed at the study of spatial representations of primary 
school children with different degrees of interhemispheric 
interaction (II). The degree of II formation was assessed 
using bimanual motor tests. The dependence of the state of 
interhemispheric interaction and spatial representations on such 
factors as age, sex, manual preferences are traced.

Materials and methods: The research was performed in the 
research laboratory of the Faculty of Special and Inclusive 
Education at the Armenian State Pedagogical University after 
Kh. Abovyan and Armenian state institute of physical culture 
and sport. A total of 73 children aged between 8 and 11 years 
participated in the study. 

We emphasize that we were interested in which of the various 
spatial components of different mental functions showed 
maximum dependence on the state of II in the motor sphere. 
To answer the set questions 73 children were examined in 
general education schools of Yerevan. Their ages ranged from 
8 to 11 years old. 12 children from the examined group had 
distinct manifestations of left-handedness or ambidextrousness; 
the rest of the children were right-handed. To analyse the age 
dynamics of the state of spatial representations and the degree 
of formation of interhemispheric interaction, the children were 
divided into 2 age subgroups: 8-9 years old (31 people), 10-11 
years old (42 people). Such division was connected with the 
fact that these age periods are all without exception extremely 
significant for the formation of the aspects of the organization 
of brain work in general. Thus, it is in 8-9 years old that the 
mechanisms of interhemispheric transfer are already in full 
force, the main motor and sensory asymmetries are stabilized, 
and the predominant control of the right or left hemisphere over 
the course of a particular mental process at the operational level 
is formed.

The age of 10-11 years is, according to many authors, crucial 
for the formation of a stable individual II modus and for 
"microstructural changes in the ensemble organization of the 
frontal area". In adolescence the anterior parts of the corpus 
callosum (CC) actively mature, providing CC at the level of 
the frontal lobes, and intensive rearrangements in the work of 
the dominant hemisphere of the brain continue. In addition to 
age indicators, we also analysed differences in the degree of CC 
formation and in the state of spatial representations in children 
of different sexes, academic performance, and in children 
with different manual preferences. The following results were 
obtained.

Results: Reciprocal coordination disorders were detected 
in 41% of the children who performed the test. Among the 
detected disorders, failures in the left hand or lagging of the left 
hand predominated. These symptoms could vary in severity and 

stability: in some subjects they were observed only at the initial 
stages of task performance or occurred during exhaustion, while 
in others they were stable. Among the detected disorders, failures 
in the left hand or lagging of the left hand predominated. These 
symptoms could vary in severity and stability: in some subjects 
they were observed only at the initial stages of task performance 
or occurred during exhaustion, while in others they were stable. 
Failures in both hands r sequential execution of movements 
with the right and left hands were much less frequent.

Conclusion: Thus, our results suggest that in left-handed 
schoolchildren characterized by significant difficulties in the 
formation of the spatial sphere and interhemispheric relations, 
the state of spatial praxis and projective representations is 
closely related to the qualitative features of CC at the level of 
both posterior and anterior brain regions.

Key words. Spatial representations, interhemispheric 
interaction, motor sphere, children, tests, corpus callosum, left-
handed, right-handed.
Introduction.

Among various aspects of the problem of interhemispheric 
interaction (II), which has been in the centre of attention of 
modern neuroanatomy and neuropsychology for the last decades, 
the peculiarities of those neuropsychological symptoms and 
syndromes, which are observed in IM deficiency, attract special 
interest of researchers. These syndromes often combine specific 
motor and spatial disorders. An example is the "split brain" 
syndrome described in patients who have undergone partial or 
complete transection of the corpus callosum (CC) [1-3]. The 
following symptoms are observed: anomia (inability to give a 
verbal account of the signals received by the right hemisphere); 
impaired reciprocal asymmetrical hand movements; dyscopia-
dysgraphia (inability to write with the left hand and draw with 
the right); left-sided neglect; "mirror" errors in writing and 
drawing. Similar patterns of symptoms can be seen in agenesis 
(congenital absence) of CC [4,5]. However, the question of how 
CC develops in normal ontogenesis is still open.

The progressive and heterochronic nature of CC formation is 
certainly beyond doubt, but very little is still known about the 
specific temporal parameters of this process, about the sequence 
of folding of various CC components in childhood. The question 
of the role of CC in the development of various mental functions 
remains practically unexplored. Does the success of cognitive 
sphere development depend on the degree of CC formation? In 
what empirical facts can we see evidence of such dependence? 
To find an answer to these questions, we have attempted to 
solve such research tasks as: 

1) analysing the state of CC in the sphere of arbitrary 
movements and peculiarities of spatial components of various 
mental processes (so-called spatial representations) in children 
of 8-11 years old.
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state of various bimanual movements is a sensitive indicator 
of II quality. Therefore, in our study we used bimanual 
neuropsychological techniques: transfer of finger postures 
according to a kinesthetic pattern and a test for reciprocal 
coordination (so-called Ozeretsky's test). When performing the 
first technique, the subject must close his eyes; then a certain 
pose of fingers on the left or right hand is set; the subject must 
reproduce this pose with the other hand [15].

The second technique consists in a repeated simultaneous 
change of position of the right and left hands: when one hand is 
clenched into a fist, the other hand is placed palm downwards; 
then the position of both hands is changed [15]. The test for 
transferring finger poses according to a kinesthetic pattern is 
aimed at analysing the state of the II provided by the posterior 
(primarily parietal) parts of the brain; the test for reciprocal 
coordination allows us to assess the quality of the CC at the level 
of the anterior (posterior frontal) parts. Second, it is necessary 
to provide a more detailed argumentation of our appeal to the 
study of spatial representations.

It is known that the sensorimotor level of mental processes, an 
essential component of which is the motor sphere, serves as a 
foundation for the formation of both behaviour in general and 
many aspects of the cognitive sphere in normal and abnormal 
ontogenesis [3,6,16]. The choice of spatial representations as the 
object of analysis is also related to the fact that in the symptom-
complex of CC disorders, manifestations of spatial disorders 
are quite common (or even dominant). As mentioned above, in 
the "split brain" syndrome and in II agenesis, symptoms of left-
sided inattention or neglect, "mirror" errors in graphic tests can 
be observed. These data suggest that there are links between 
the state of II in the motor sphere and the nature of functioning 
of spatial representations. We can only speculate about the 
mechanisms of these connections. 
Materials and Methods.

We have undertaken a study of a variety of spatial functions. 
Of course, it would be logical to assume that the CC indicators 
in the motor sphere will be primarily interrelated with the 
parameters of spatial organisation of movements. Therefore, we 
analysed the state of spatial praxis - a special type of arbitrary 
movements, when performing which the subject must reproduce 
spatially organised poses of various complexity according 
to a visual model accompanied by a corresponding verbal 
instruction. However, we investigated not only the possibility of 
the influence of II in the motor sphere on the spatial organisation 
of movements, but also on other mental processes in which 
spatial components play a significant role. Therefore, we also 
analysed drawing and auditory-verbal memory. In assessing the 
features of drawing, we paid attention to the possibility of using 
in graphic activity the ideas about the basic coordinates of space 
(right-left, top-bottom). For this purpose, we used such a test as 
drawing two and three geometric figures connected by spatial 
relations according to a verbal instruction. The subjects were 
asked to draw a triangle to the right of a square; a cross under 
a circle; a triangle to the right of a circle but to the left of a 
square. Metric representations were studied, which ensure the 
possibility of correct transfer of the image size when copying 
from a sample, as well as the adequate size of one's own drawing. 

2) search for possible interrelations between the degree of CC 
and spatial representations.

These tasks, in our opinion, need a detailed justification. 
First, it is important to understand why the sphere of arbitrary 
movements was chosen to analyse the II state. The point is 
that numerous literary sources contain references to the fact 
that some types of voluntary movements (praxis) are a rather 
sensitive indicator of the CC state.

For example, it is widely known that it is II that plays a priority 
role in providing complex bimanual coordination of movements. 
Such coordination requires a rapid exchange of information 
between the cerebral hemispheres. II can participate in the 
transmission of motor commands and efferent information 
from one hemisphere to the other, in the implementation of 
sensory feedback [6-9]. When the anterior part of the II is cut, 
the performance of tasks requiring coordinated movements of 
both hands to draw lines varying in degree of slope is impaired. 
Normal subjects are able to draw smooth lines in trials requiring 
both equal and different speeds of hand movements (even in the 
absence of visual feedback). Partial commissurotomy subjects 
have significant difficulty drawing lines in trials requiring 
asymmetrical hand movements, and their performance is 
significantly impaired when visual feedback is unavailable. 
These findings suggest that the anterior II plays a fundamental 
role in the interhemispheric regulation of motor responses, in 
the acquisition of new bimanual skills, and in the successful use 
of these skills.

There is also evidence that the acquisition of similar motor skills 
in children is associated with II myelination [9,10,11]. Subjects 
aged 10-11 years performed similar tasks without difficulty, 
while 8–9-year-old children demonstrated results similar to those 
of adults who had undergone a commissurotomy. The 8–9-year-
old children worked more slowly and made more errors than the 
older children. This was mainly observed when different hand 
speeds were required when drawing slanting lines. Bimanual 
coordination deficits may have been associated with inefficient 
transfer of motor information between the hemispheres when 
II myelination is incomplete [8,12]. Bimanual performance 
impairments have also been reported in children with reading 
disorders [5,11,13]. In tasks requiring asymmetrical hand 
movements, they returned to symmetrical bimanual movements 
in the absence of visual control.

In children with congenital or acquired CC anomalies, the 
temporal organisation of different bimanual programmes is 
altered [7]. Patients with II agenesis and with commissurotomy 
were asked to perform the following tasks: 

1) drawer opening in which one hand slides the drawer open 
while the other hand picks up a small object.

2) rhythmic rotational movements of the hands, which are 
performed in parallel or in opposite directions. 

Children with mostly optimal performance on the first task 
but showed a strong tendency to desynchronise rotational 
movements, especially those performed in opposite directions. 
However, only a few patients experienced such problems. 
Apparently, compensatory mechanisms can be used to regulate 
temporal synchronisation in bimanual movements [14]. In 
isolated CC lesions, apraxia in the left limbs may be observed 
[7,10,13]. All these data clearly confirm the opinion that the 
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Failure to form or violations of such representations are usually 
expressed in the appearance of macro- or micrographs. Finally, 
the analysis of spatial representations in drawing implied the 
consideration of projection representations (i.e. the ability 
to convey in an independent drawing or when copying from 
a sample the volume, perspective, depth of the image). As 
for auditory-verbal memory, we analysed the possibility of 
remembering the order of auditory-verbal stimuli. It should be 
noted in passing that in fact this is not only a spatial, but also a 
temporal characteristic; however, in Russian neuropsychology 
it is common to treat disturbances in the order of stimuli during 
reproduction as a manifestation of spatial disorders.

To study this aspect of auditory-verbal memory, we used the 
method of memorising a number of words, in which the subject 
had to reproduce auditory-verbal stimuli in the sequence in 
which they were presented for memorisation [3]. To summarise 
the above, we emphasise that we were interested in which of 
the various spatial components of different mental functions 
showed maximum dependence on the state of II in the motor 
sphere.

To answer the set questions 73 children were examined in 
general education schools of Yerevan. Their age ranged from 
8 to 11 years old. 12 children from the examined group had 
distinct manifestations of left-handedness or ambidextrousness; 
the rest of the children were right-handed. To analyse the age 
dynamics of the state of spatial representations and the degree 
of formation of interhemispheric interaction, the children were 
divided into 2 age subgroups: 8-9 years old (31 people), 10-11 
years old (42 people). Such division was connected with the 
fact that these age periods are all without exception extremely 
significant for the formation of the aspects of the organisation 
of brain work in general. Thus, it is in 8-9 years old that the 
mechanisms of interhemispheric transfer are already in full 
force, the main motor and sensory asymmetries are stabilised, 
and the predominant control of the right or left hemisphere over 
the course of a particular mental process at the operational level 
is formed.

The age of 10-11 years is, according to many authors, crucial 
for the formation of a stable individual II modus and for 
"microstructural changes in the ensemble organisation of the 
frontal area" [7,8,17]. In adolescence the anterior parts of the 
corpus callosum actively mature, providing CC at the level of 
the frontal lobes, and intensive rearrangements in the work of 
the dominant hemisphere of the brain continue. In addition to 
age indicators, we also analysed differences in the degree of CC 
formation and in the state of spatial representations in children 
of different sexes, academic performance, and in children 
with different manual preferences. The following results were 
obtained.
Results.

Reciprocal coordination disorders were detected in 41% of the 
children who performed the test. Among the detected disorders, 
failures in the left hand or lagging of the left hand predominated. 
These symptoms could vary in severity and stability: in some 
subjects they were observed only at the initial stages of task 
performance or occurred during exhaustion, while in others 

they were stable. Failures in both hands r sequential execution 
of movements with the right and left hands were much less 
frequent. Disorders of kinaesthetic pose transfer were found 
in 22% of children, with difficulties in transferring from the 
left hand to the right-hand predominating. Bilateral errors and 
synkinesias were much less frequent. In 10 per cent of children, 
violations were observed in the performance of both reciprocal 
coordination and transfer of poses according to a kinaesthetic 
pattern. In addition, it turned out that the state of CC in the 
motor sphere varies in different subgroups of subjects.

The data in table 1 and 2 show that the spatial organisation of 
arbitrary movements (spatial praxis) is one of the most vulnerable 
components of spatial representations in different subgroups 
of subjects. Among the identified violations, difficulties in re-
coding and/or "mirror" errors in performing "crossed" poses 
prevailed. In some children, difficulties at this stage of activity 
had the character of single manifestations, while in others 
there were multiple errors. In addition, some subjects showed 
impulsiveness, exhaustion, and underdosed movements (such 
disorders were typical of the younger age subgroup). Positive 
age dynamics can be traced in the performance of spatial praxis 
tests, gender differences and differences related to manual 
dominance are revealed (Tables 1 and 2).

Table 1. Data on the frequency of spatial perception disorders in 
different age and gender subgroups of subjects (in per cent; 100% - all 
children in the corresponding subgroup who performed the test).

Indicators Ages Gender

8-9 years 10-11 
years boys girls

Spatial praxis 41 32 35 38
Coordinate 
representations 38 22 32 28

Projection 
representations 35 26 28 33

Metric representations 42 31 36 37
Word order 36 37 31 42

Table 2. Data on the frequency of spatial perception disorders in 
children with different manual preferences (in per cent; 100% - all 
children in the corresponding subgroup who performed the test).

Indicators
Ages Manual preferences

8-9 years 10-11 
years

left-
handed 

right-
handed

Spatial praxis 35 26 31 42
Coordinate 
representations 36 37 32 28

Projection 
representations 32 41 28 33

Metric representations 42 31 36 37
Word order 38 22 35 38

Among spatial representations in drawing, apparently, 
the most difficult for junior schoolchildren are projection 
representations, and metric and coordinate representations are 
relatively established at this age. Among metric errors, micro- 
and macrographies were encountered with approximately equal 
frequency. These errors could be single manifestations or a 
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constant characteristic of the drawing. A number of children 
had both types of errors. Metric errors were also observed 
when copying complex figures and were expressed in incorrect 
transfer of their proportions. 

Table 3. Indicators on the frequency of spatial representations disorders 
in children with manual preference in different gender groups.

Indicators Ages 8-11 years  Gender 

left-handed right-handed boys girl

Spatial praxis 0,19±0,04 0,23±0,04 0,22±0,04 0,2±0,05

Coordinate 
representations 25,0±2,95 23,44±2,61 23,18±2,54 26,93±3,82

Projection 
representations 76,48±7,8 75,59±9,34 76,43±8,47 79,0±8,37

Metric 
representations 112,16±6,7 113,97±6,05 122,85±6,67 106,79±6,59

Word order 65,3±7,07 65,26±7,99 64,83±8,31 70,55±7,47

Significant differences were revealed between successful and 
unsuccessful pupils, between left-handed and right-handed 
children. Difficulties in reproducing word order, indicating 
unformed or deficient spatial representations in the sphere of 
auditory-verbal memory, are found in most children at the initial 
stages of memorisation.

Starting the discussion of the obtained results, we will first of 
all touch upon the features of CC in the examined children. We 
proceeded from the assumption that the quality of performance 
of the reciprocal coordination test is an indicator of CC formation 
at the level of the anterior (premotor) parts of the brain, and the 
test for transferring poses according to a kinesthetic pattern - at 
the level of the posterior (parietal) parts of the brain. 

It should be noted that even at the age of 11-12 years, CC at 
the level of the anterior parts of the brain in about a quarter of 
the examined children has not yet reached the optimal level, 
indicating that the frontal lobes are still undergoing functional 
genesis. Another reason for the later development of reciprocal 
coordination compared to pose transfer may be the different 
degree of complexity of these bimanual trials. If the transfer of 
poses according to the kinaesthetic pattern is a largely successful 
process, the reciprocal coordination, on the contrary, should be, 
first of all, it requires simultaneous coordinated work of both 
hands. It should also be recalled once again that, according to 
our study, the right hemisphere-brain is the most vulnerable 
part of the MB at the younger school age (at the level of both 
anterior and posterior parts of the brain). There are also gender 
differences in the CC state.

Finally, a comparison between children with different manual 
dominance clearly shows that disorders in the performance of 
both reciprocal coordination and transfer of postures to a pree 
anaesthetic pattern are much more common in left-handed 
children. Apparently, this is due to the peculiar functional 
dissociation of the brain hemispheres in left-handedness, which 
is indicated by a number of authors [12,13,17]. The data obtained 
in the study on the state of spatial components of different spheres 
of mental activity - motor, optico-constructive, and mnestic - 
show that spatial praxis (i.e., reproduction of spatially organised 

movements of different complexity according to a visual pattern) 
is one of the most late forming types of arbitrary movements 
in ontogenesis. Even at the age of 10-11 years, almost half of 
children make mistakes when performing spatial praxis trials. 
This may be due to the fact that spatial praxis tests are complex, 
multicomponent. Their performance requires visual-spatial, 
proprioceptive perception, "body schema", complex motor 
coordination, programming, and control. The performance 
of such complex tests relies mainly on the work of tertiary 
(associative) brain areas. In drawing, projective representations, 
i.e. the ability to convey perspective, volume, and depth of an 
image, are established most late. One of the reasons for such 
late formation of projective representations may be that they are 
provided by the coordinated work of both hemispheres of the 
brain. On the contrary, metrical representations, which ensure 
adequate dimensionality of the drawing (or correct reproduction 
of the sample size, if we are talking about copying), are formed 
much faster. The fact that these representations are provided 
predominantly by the right hemisphere may play a role in this. 
Earlier opinions were expressed that it is metric representations 
that are formed later than other representations in ontogenesis 
[16]. However, in fact, such divergent conclusions are 
explained by the nature of the techniques used. In our study we 
used drawing of two and (or) three simple geometric figures 
connected by spatial relations, drawing of a house, a table on 
four legs, copying of a cube, while in the works of the authors 
of the study the following methods were used. It is possible that 
the development of this component of spatial representations is 
not a linear progressive process, and regressive tendencies may 
occur in some children at certain age periods.

The analysis of children of different ages' reproduction of the 
order of stimuli when memorising 5 words also demonstrates 
ambiguous dynamics. Thus, both at the stage of immediate and 
delayed reproduction, the maximum number of permutations is 
allowed by children aged 8-9 years, and then the frequency of 
order violations is practically unchanged. In general, this fact 
seems somewhat unexpected: it is known that the functional 
role of the right hemisphere in childhood is very great, and it 
is it that is associated with the provision of this component of 
auditory-verbal memory. However, we should not think that 
the dominance of one or another hemisphere must necessarily 
lead to an optimum. A comparison of the state of spatial 
representations in right- and left-handed children shows that 
the latter are more likely to have disorders of spatial praxis, 
coordinate, projection, and metric characteristics of drawing. At 
the same time, right-handed children are slightly more likely to 
make mistakes in reproducing word order. These data suggest 
that the main difficulties in left-handed children are observed in 
the visual processing of spatial information. Modern research 
suggests that among the levels that can be distinguished in the 
development of complex functional systems of the psyche, the 
highest is the level of hierarchical integration [4]. Here, in the 
presence of a variety of interrelationships, the elements of the 
system are in flexible and variable relations with each other, 
being relatively free from the influence of the whole, as well 
as factors of the external environment. It is at this level that the 
system acquires such a unique quality as heterogeneity.



132

Conclusion.
Thus, our results suggest that in left-handed schoolchildren 

characterized by significant difficulties in the formation of 
the spatial sphere and interhemispheric relations, the state of 
spatial praxis and projective representations is closely related 
to the qualitative features of CC at the level of both posterior 
and anterior brain regions. Of course, we are not yet able to 
judge with sufficient certainty what specific causes determine 
the presence or absence of correlations between the components 
of spatial representations and CC. We can only assume that 
the processes leading to the formation of the above-mentioned 
level of hierarchical integration depend on the sequence of 
development of the diverse components of these mental spheres 
in ontogenesis, on the contribution of genetic and environmental 
determinants that determine their special brain organization.
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