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Here we present the analysis of age-specific and individual characteristics of sensory systems
of the right and left hemispheres in preschool children. We studied the role of visual, audi-
tory, and cutaneous sensory zones of the right and left hemispheres in 3.5-5-year-old children
in the structure of functional systems realizing attention processes with different efficiency.
Sensorimotor parameters reflecting the structure of functional systems at the perceptive level
were identified. These data are helpful for diagnostics of the causes of low efficiency of

cognition abilities.
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Despite intensive development of age-specific physio-
logy, individual peculiarities of perceptive capacity
of the brain remain poorly understood [2,4,5]. At the
same time, pedagogical and psychological practice
aimed at correction of brain ontogeny requires more
detailed study of the mechanisms realizing cognitive
capacities, because understanding of the mechanisms
underlying disturbances in these mechanisms at the
early stages of human ontogeny will help to improve
the efficiency of methods of correction and compensa-
tion [3,6]. In light of this, the study of reactivity of the
sensorimotor cortex in preschool children can be very
helpful, because psychological correction performed
before the age of 7 years is most effective due to high
plasticity of the brain and excess of synapses at early
stages of ontogeny [5].

Here we studied the role of visual, auditory, and
cutaneous sensory zones of the right and left hemi-
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spheres in 3.5-5-year-old children in the structure of
functional systems realizing attention processes with
different efficiency.

MATERIALS AND METHODS

We examined children of younger and middle groups
of kindergarten No. 91 (Kursk): 32 boys at the age of
3.5 years; 42 boys and 44 girls at the age of 4 years;
45 boys and 46 girls at the age of 5 years.

Cognitive capacities were evaluated using Bour-
don correction test.

The children with adequate behavior, well-devel-
oped speech, and high efficiency of attention processes
comprised group 1 (norm). Group 2 included children
with attention efficiency below the average values.
This distribution of the examinees to the experimental
groups was coordinated with kindergarten teachers,
speech therapist, and psychologist.

The main empirical method used in the study was
measuring the time of right- and left-hemispheric reac-
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activation of sensory zones in both hemispheres was
observed with the following intrahemispheric activity
gradient for the sensory zones: RT <RT_ <RT, ..

In 4-year-old girls of group 1, the mean values of
right- and left-hemispheric reaction were 560.14+29.1
and 611.1£26.6 msec, respectively, and in group 2 the
corresponding values were 740.6+£27.2 and 741.5+28.6
msec, i.e. they were inferior to boys by the velocity of
reaction to all presented stimuli (p<0.05). Similarly as
in boys, in girls left-hemispheric reactions predomi-
nated at the background stage and right-hemispheric
reactions prevailed during mental load. Girls with high
efficiency of attention processes demonstrated acce-
lerated reactions to all stimuli, the reaction to light
was most accelerated among the right-hemispheric
reactions and reaction to sound was most accelerated
among the left-hemispheric reactions (p<0.05).

In girls with attention capacity below the average
values, RT were maximally decelerated against the
background of maximum intensity of right- and left
hemispheric reactions to auditory and visual stimuli,
respectively, and interhemispheric asymmetry of RT
values was minimum.

In 5-year-old boys of group 1, the time of right-
and left-hemispheric reaction was 501.7+£29.6 and
515.4421.8 msec, respectively, while in group 2 the
corresponding values were 798.6+£29.1 and 810.3+28.7
msec (Table 2). In group 1, the cutaneous and auditory
zones were most reactive among right-hemispheric cen-
ters, while auditory zones were most reactive among
left-hemispheric centers. Children with high attention
capacities demonstrated high velocity of the recorded
reactions (p<0.05) with predominance of right-hemi-
spheric reactions, generalized activation of right- and
left-hemispheric reaction under conditions of mental
load, and the following intrahemispheric gradient of
sensory zones on both sides: RT, , <RT_ <RT, .

Children with low attention capacity were char-
acterized by slow reaction to all presented stimuli ac-
companied by activation of right-hemispheric sensory
centers during testing and inhibition of some left-
hemispheric centers.

Only in 5-year-old girls of group 1, RT values
in all comparisons surpassed the corresponding pa-
rameters in boys (427.05+22.10 and 401.64+29.6 msec
for right- and left-hemispheric reactions, respectively
(»<0.05).

Maximum differences were noted during the ana-
lysis of intrahemispheric gradient of RT values. During
mental load, the gradient for the right hemisphere in
groups 1 and 2 was the follows: RT, < RT_ <RT, .,
the left-hemispheric gradient was different also in
group 1: RT, <RT, <RT_ ., while in group 2 the
gradient of activity of sensory zones remained imma-
ture: RT, <RT_.,<RT, ..

Thus, a pronounced ontogenetic dynamics of the
role of afferent structures in the formation of func-
tional cognitive systems of different efficiency was
observed in 3.5-5-year-old children.

Our experiments revealed substantial ontogenetic
peculiarities in the organization of sensory systems in
3.5-5-year-old children and the dependence of cogni-
tive processes on the development of perceptive func-
tions.

Evaluation of the dynamics of the studied RT
parameters on stimuli of different modality revealed
higher reaction velocity in boys throughout the ana-
lyzed period. Sex-related differences of interhemi-
spheric gradient of reactivity of sensory zones attested
to the differences in the rate of the left hemisphere
development in boys and girls [5]. Sex-related differ-
ences in the degree and pattern of interhemispheric
asymmetry of RT values in boys and girls, probably,
lead to the formation of different strategy of infor-
mation processing starting from the early stages of
ontogeny with natural succession of predominance of
certain sensory centers and hemispheric reactions on
the whole [4].

Presentation of mental load to preschool children
is more often accompanied by activation of right-
hemispheric centers. Weak activation, and even more
so, inhibition of RT parameters as well as their exces-
sive intensity in the form of generalized activation of
sensory zones in both hemispheres can be considered
to be unfavorable factors for attention process effi-
ciency. The observed asynchrony of the reactivity of
the studies zones is probably determined by alternation
of sensitive periods in the formation of the correspond-
ing integrative sensory mechanisms affecting the style
of cognitive processes.

Comparative analysis of our data revealed dif-
ferences in quantitative (RT velocity) and qualitative
(inter- and intrahemispheric RT gradients) parameters
in groups with different efficiency of cognitive capaci-
ties. Interhemispheric gradient of activity of sensory
zones, an important marker of maturity of perceptive
mechanisms in the structure of functional systems re-
alizing attention processes in 3.5-year-old children,
was characterized by accelerated reaction to cutaneous
stimuli, while by the age of 4-5 years, maximum inten-
sity of right-hemispheric reaction to visual stimuli was
noted. Deviations from the revealed regularity can be
associated with retarded general mental development
of the child.

Thus, reactivity of sensory zones in the right and
left hemispheres in 3.5-5-year-old children during the
realization of cognitive processes has certain regulari-
ties of microgenesis at the psychophysiological level
and deviation from these regularities can impair the
efficiency and quality of attention.
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