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Introduction. As it is known, the idea of the
dominance of the left hemisphere belongs to H. Jack-
son, who formulated the theory of the dominance
of the left hemisphere regarding the functioning
of the language. R. Sperry, following H. Jack-
son, discovered that each hemisphere of the brain
acts as dominant in relation to the process of
realization of certain mental functions.

In his system of human knowledge, speaking
of the individual, B.G. Ananiev [1] singled out
its primary and secondary properties. One of
the properties attributed to the group of prima-
ries was the functional asymmetry of the brain,
which, according to the author, can be considered
as the most important factor determining the
originality of the psychological characteristics
of each person.

Traditionally, it is believed that there are three
types of functional asymmetry: right, left, and
ambidexterity (no distinction between the right
and left hemispheres). In this respect, according
to the data known to us, in the world among the
population the majority of right-handed people
(dominance of the left hemisphere), the rest of
humanity are divided into two uneven parts: ap-
proximately 5 to 20% are left-handed (dominance
of the right hemisphere) and somewhere 2-3%
are ambidexters.

Along with the specialization of the hemi-
spheres, the brain works as a whole. It is assumed
that the differences between the functions of
the hemispheres are reduced to different ways
of organizing the contextual relationship between
the elements of the processed and perceived
information (see Table 1).

In accordance with the localization in relation
to the senses, all manifestations of functional
asymmetry are usually divided into three groups:
motor (motor), sensory and psychological.

Motor asymmetry is manifested in a combi-
nation of signs of uneven functioning of the
muscles of the arms, legs, half of the body and
face, the formation of general motor behavior
in general. Motor asymmetry is not stable enough
and may change in the process of adaptation.

Sensory asymmetry is manifested in the func-
tioning of the hearing organs. This group of
asymmetries persists and is fixed throughout life,
so it is a fairly stable characteristic of the central
nervous system. Note that the sensory systems
of vision, hearing, taste, smell, touch perceive
information with the participation of the right
and left hemispheres, and its analysis and sub-
sequent preservation is carried out by the hemi-
sphere that is more adapted to a certain type of
information.

Copyright © MAKCUMEHKO 1Opiii Bopucoeuu, BYP)KYMOBA MyHa, 2024.
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Table 1
Dependence of information processing on the dominance of the cerebral hemispheres
Options Hemisphere
Left Right
1. Information Discrete Continuous
2. Perception Unimodal Intermodal
Analytical Simultaneous
3. Method of processing Consecutive Parallel
information Simultaneous
4. Types of thinking Verbal Visual-figurative
Formal-logical Effective
Analytical Intuitive
5. Communication Verbal Pre-verbal
communication communication
6. Emotions Positive Negatives

Psychological asymmetry in the process of
mental activity is manifested in the specificity
of the functioning of the cerebral hemispheres
and is reflected in the characteristics of emotional
manifestations, perception, thinking, speech and
other functions.

PURPOSE. The purpose of this work was
to consider the features of FAH in their rela-
tionship with the cognitive style “impulsivity-
reflectivity” as an individually preferred and
stable way of cognitive activity of children of
primary school age.

THEORETICAL FOUNDATIONS

In the studies known to us it is shown that the
“left-hemisphere” subjects of the formal-logical
components of thinking are mediated by any sign
material in such a way that a strictly ordered and
unambiguously understood context is created,
which is necessary for successful communication
between people. It can be not only words, but
also other symbols, signs and even images.

In other words, from all the real and potential
connections between objects and phenomena,
several specific ones are selected that do not
create contradictions and fit into this context.
Thus, the word included in the context acquires
only one meaning, although in reality there may
be much more.

In turn, the function of the “right-hemi-
sphere” components of thinking is to simul-
taneously grasp a large number of contradictory
connections from the point of view of formal

logic and form a holistic and multi-valued
context due to this. The advantage of such a
strategy of thinking is manifested in cases where
the information is complex, internally contra-
dictory and cannot be reduced to an unam-
biguous context [2]. It can be assumed that the
role of the right-hemisphere strategy of cog-
nition, manifested in the ability to capture many
connections and options in a multi-valued con-
text, makes it the most important participant
in the creative process.

From the point of view of the ontogenesis of
brain structures, the maturation of the right
hemisphere proceeds at a faster pace than the
left, therefore, in the early period of develop-
ment, its contribution to the psychological
functioning of the individual exceeds the
contribution of the left hemisphere. It is also
argued that up to 9-10 years the child is a right-
hemisphere being. We believe that such an
assessment is not without some grounds, since
it is to some extent consistent with certain
features mental development of children in
preschool, and partly in primary school age.
Indeed, young children are characterized by
involuntariness, low awareness of behavior,
emotionality, their cognitive activity has a direct,
holistic and figurative character.

At present, it has been established that signi-
ficant changes in interhemispheric interaction
are observed by the age of 6-7, that is, by the
beginning of schooling. The impetus for the
activation of the left hemisphere is the appear-
ance of self-awareness in a two-year-old child.
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At the same time, the maximum expression is
observed in the formation of children’s ego-
centrism. The child has negativism, a slight
slowdown in the perception and processing of
information coming from outside.

With the increase in the activity of the left
hemisphere, complex concepts appear, the
development of abstract thinking, the ability to
count and write. According to some reports, {4}
certain gender characteristics are observed here.
So, in boys, by the age of six, the left hemisphere
may be more active than in girls. Therefore,
some of them begin to read as early as 4-5 years.
At the same time, sometimes emotional, impres-
sionable and artistically gifted boys have brain
differentiation in the same way as girls, as a
result of which they retain the right-hemisphere
specialization of the brain longer. Often, they
do not always write well, skip letters, do not
finish words. Mastering the multiplication table
is a great difficulty for them. All this gradually
evens out to the third or fifth grade.

Girls under the age of 13 retain a certain
plasticity of the brain, the equivalence of its
halves. Therefore, only by the age of 13 it is
determined how successfully girls learn a foreign
language or mathematics (if left-hemisphere
functions predominate).

It is known that the specificity of the child’s
thinking lies in the fact that he has not developed
the ability to think logically until a certain time,
and imaginative thinking, with all the potential
wealth, is not sufficiently ordered. It is this
property of the child’s mind to perceive every-
thing concretely, literally, the inability to rise
above the situation and understand its general,
abstract or figurative meaning is one of the main
features of children’s thinking. This feature is
especially evident in the study of such abstract
school disciplines as mathematics or grammar.

In addition to the functional asymmetries of
the cerebral hemispheres, the features that affect
the learning process also include cognitive styles,
with the help of which information is encoded,
which makes it possible to identify the leading cog-
nitive modality. Currently, in the psychological litera-
ture, you can find a description of about 20 different
cognitive styles, most of which are bipolar formations.

Numerous studies by J. Kagan [4] allowed
him to suggest the existence of individual diffe-
rences in the “cognitive pace” (speed of decision-
making), namely, he found that children who
make decisions slowly tend to an analytical way
of categorizing, are more attentive to individual
details of what is happening and better control

their intellectual behavior, i.e., act reflexively.
On the contrary, children who tend to de-
monstrate a thematic way of categorization find
manifestations of impulsivity in their behavior
(they are less attentive and hyperactive in their
actions), make decisions slowly.

According to J. According to Kagan [4], the
factor of cognitive pace, acting as a dynamic
characteristic of intellectual activity, is found
only at certain phases of the process of solving
problems, among which the following can be
distinguished:

— decoding the problem situation, under-
standing the problem;

— selection of possible hypotheses that can
be relied on to find a solution;

— performing the necessary operations to
substantiate the initial hypothesis;

— assessment of the correctness of the solution
chosen in the 3rd phase;

— communicating the response to the teacher
or experimenter.

The tendency to act impulsively or reflexively
manifests itself in the 2nd and 5th phases, i.e.,
it is associated with the mental choice of
hypotheses and the communication of the answer.

Determinants of individual differences in the
speed of decision-making J. Kagan associated with
the peculiarities of the motivational-affective sphere
of the personality, so the tendency to be reflective
(long decision-making time) or impulsive (fast
decision-making time) is a peculiar function of
the balance between two subjective values: orien-
tation towards quick success, or anxiety for a
possible mistake. If the child’s anxiety about the
possibility of making a mistake is greater than his
desire to succeed quickly, then he will find a
reflective style and, conversely, if anxiety about
his own mistakes is less than the desire for quick
success, then he will have an impulsive style.

Later, after conducting a series of studies,
M.A. Kholodny found that subjects prone to a
slow pace of finding a solution (representatives
of the reflexive cognitive style) — in contrast to
subjects who are inclined to make decisions
quickly (representatives of the impulsive cog-
nitive style) — are characterized by greater in-
tellectual productivity, including in the
conditions of solving test problems.

In this regard, it seems relevant to empirically
consider the features of the functional asymmetry
of the cerebral hemispheres (FAH) and their
role in the individual characteristics of the
decision-making speed in children of primary
school age.
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Fig. 1
Results of the study of the severity of functional asymmetry using an activatiometer (in 9%).

RESEARCH METHODOLOGY. The study
was conducted on the bases of secondary schools
in Donetsk and Odessa regions, directly in the
experiment were attended by children of primary
school age aged 8-11 years, studying in the 3rd,
4th and 5th grades in the amount of 462 people.

Functional asymmetry of the cerebral hemi-
spheres was determined using Activatiometer-6
(Y.A. Tsagarelli); To study the speed and accu-
racy of decision-making verifying the cognitive
style “impulsivity / reflectivity”, the test
“Choice of a paired figure” (MFF-12 by J. Kagan)
was used.

At the beginning of the study, the subjects
were diagnosed using Activatiometer-6. It was
revealed that 62% of children have a left-sided
shift in the functional asymmetry of the hemi-
spheres, as a result of which their mental activity
is characterized by discreteness and analyticity,
provides a logically consistent analysis of objects,
phenomena and their states according to a certain
number of corresponding descripts.

24% of children have a right-sided shift in
functional asymmetry, so their thinking in
relation to the properties of objects, phenomena
and space is defined as holistic-figurative, spatial,
eventual, simultaneous.

14% of children have interhemispheric ba-
lance, whose mental activity can be characterized
in the form of a certain conglomerate of psy-
chological characteristics characteristic of “right-
handers” and “left-handers”. (The distribution of
the results obtained in % is shown in Figure 1).

The average indicators obtained as a result
of the examination of children using the method
“Selection of a paired figure — MFF-12” were
distributed as follows: in the group of children
with left-sided displacement of FAP, the average
was 0.6099, in the group of children with right-
sided displacement of FAP, the average was
0.5613, in the group of children with hemispheric
balance (ambidextrous) the average was 0.5422.
(These figures are presented in Table 2)

The survey using the test “Selection of a
paired figure” — MFF-12 “and the correlation
analysis of the data with the indicators obtained
during the study using the Activatiometer-6 of
Y.A. Tsagarelli (with the use of the Spearman
correlation coefficient) made it possible to
determine that children of primary school age
with right-sided displacement of the FAP, as
well as children with interhemispheric balance,
have a high level of impulsivity, which indicates
their characteristic rapid acceptance decisions
without its sufficient justification, the thought-
lessness of choosing from a variety of alter-
natives. In particular, during the study, the
subjects gave very quick answers, often focusing
on the impact of momentary emotions.

Children with left-sided displacement of FAP,
on the contrary, had reflexive and mixed styles
of cognitive activity. The pace of response in
the situation of choice was carried out slowly,
the hypotheses tested were repeatedly refined,
decisions were made on the basis of a thorough
preliminary analysis of the signs of alternative
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Table 2
Average indicators according to the method “Choosing a pair figure”
Left-hemisphere | Right-hemisphere Interhemispheric
displacement of | displacement of FAP | balance (14% of
FAP (62% of (24% of subjects) subjects)
subjects)
Average indicator 0,6099 0,5613 0,5422
"Selection of a paired
figure - MFF-12"

objects. In general, for representatives. This type
is characterized by accuracy and consistency in
solving problems, they thought about their
decisions for a long time, “did not hurry” with
the answer, while performing tasks with the least
number of errors.

SCIENTIFIC DISCUSSION AND CON-
CLUSIONS. Thus, the study made it possible
to confirm and clarify the features of the
differences in the processing of information by
the left and right hemispheres, which underlie
modern ideas about the work of the human brain,
as well as to identify a certain relationship
between the functional asymmetries of the brain
and the level of impulsivity-reflectivity.

In particular, it was found that when solving
problems where, under conditions of uncertainty,
it was necessary to make the right choice from a
certain number of alternatives, the subjects,
classified as impulsive, made their choice
quickly, without careful study of alternative
options. In turn, the reflective subjects, on the
contrary, made their decisions on the basis of a
thorough study of all. “pros” and “cons”, while
using more productive ways of solving problems.

The results obtained, reflecting some features
of FAP, their connection with the cognitive style
“impulsivity-reflectivity”, as an individually pre-
ferred and stable way of cognitive activity of a
child of primary school age, can be used to create
a more effective learning and educating environ-
ment, as well as to choose the most adequate
ways of teaching them.

In the future, consideration of the problem
of the influence of FAH on the peculiarities of
the functioning of cognitive styles is seen in a
broader involvement in the study of other cogni-
tive styles (field dependence-field independence;
smoothing-sharpening; concreteness-abstractness;
focusing-scanning).
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AHOTALISA

MAKCHMEHKO KOpiu bopucosuyu, BYP?KYMOBA My-
Ha.

B3aemMo03B’s130K iHAUBIAyaJLHUX 0COOJIUBOCTEH MiK-
NiBKYJBHOI aCMMETPii i3 KOTHITUBHUM CTHJIEM «iMITYJIb-
CUBHICTB/pedlieKCUBHICTbY.

Y crarTi Ha TEOPETUIHOMY Ta EMITIPUYHOMY PiBHSIX
PO3MIIAIOTHCS OCOOMBOCTI B3a€EMO3B’ 13Ky (DYHKITIOHATBHUX
aCHUMETPil MiBKYIIb TOJIOBHOTO MO3KY MOJIOIIINX IITKOJISIPIB 3
KOTHITUBHHM CTHJIEM «IMITYJIbCUBHICTh — PE(IICKCHBHICTBY.
OxapakTeprn30BaHO OCHOBHI I IXOH IIOJI0 BUBYCHHS IIHOTO
IMUTaHHS y BITYM3HSIHUX Ta 3aKOPAOHHUX JOCIHIIKCHHAX,
BKa3aHO Ha aKTyaJlbHICTh HOTO po3msmy. Y TOITyKyBaHHI
BHUKOpHCTAMCH Npuia Axktusamiomerp-6 (FO.A. [urapeni)
Ta MeTomuka «Buoip mapHoi dirypm» (k. Karan). [Tpoenene
JIOCIIKEHHS T03BOJINIIO BCTAHOBHUTH Ta YTOYHUTH iICHYBaHHS
BiIMIHHOCTEH y miepepoOiri iHdopmarlii JTiBOI0 Ta MpaBoio
T BKYJISIMA TOJIOBHOTO MO3KY, & TAKOX ITiITBEPANTH HAsIBHICTh
TIMOTE3H MPO MEBHUH 3B’S130K MK (DYHKI[IOHATHHOIO acH-
METPI€EI0 TIBKYJb 3 TAKUMH MPOSIBAMHU KOTHITUBHOTO CTHITIO,
SIK «IMITYJTbCUBHICTB/pEIIEKCHBHICTE» 30KpeMa, JIOBEICHO,
0 iCHyBaHHS iHAWBiAyaldbHUX BiaMiHHOCTEH (5% piBeHb
3HAUYIIi) Y IBUAKOCTI PUHAHSATTS PillleHb BEIE 0 TOTO, 0
IiTH, IS SKUX XapaKTepHa JIBOCTOPOHHS remicdepHa
oprasizarisi, MarTh «peICKCUBHI» 03HAKH, TPUIAMAIOThH
pIIEHHS MOBUIBLHO, CXWJIBHI JI0 aHAJTITUIHOTO CII0CO0y
KaTeropu3allii, OUTBI YBaXKHI BITHOCHO OKPEMHX JIETAJICH,
Kpale KOHTPONIOIOTh CBOIO TOBEHIiHKY, BHKOPHUCTOBYIOTh
OUTBII MPOMYKTUBHI 3acO0M BUPIIICHHs 3aBAaHh Hapmakwy,
TITH, SIKI MaIOTh MPaBOCTOPOHHIO ACHMETPUYIHICTh, IEMOHCT-
PYIOTh TEMaTHYHUH CTHJIb KaTETOpH3allii, Ul HUX XapaKTepHi
TIPOSIBH iIMITYJTHCHBHOCTI, BOHM MEHIII YBaXKHi, TilIEPaKTHBHI y
CBOIX JIiSIX, pillICHHS TPUAMAIOTE IOCHUTH TIOBIJIBHO.

KuarwuoBi cioBa: ¢ynxyionanvui acumempii nigkyiv,
amoioexcmpis, KOSHIMUGHUN CTUb, IMIYIbCUBHICMb, peg-
JIeKCUBHICb.

ANNOTATION

Yurii MAKSYMENKO, Muna BURJUMOVA.

The relationship between individual characteristics of
interhemispheric asymmetry and cognitive style “im-
pulsivity / reflectivity”.

The article at the theoretical and empirical levels discusses
the peculiarities of the relationship between functional
asymmetries of the cerebral hemispheres of younger
schoolchildren with the cognitive style « impulsivity-reflexivity.
The main approaches to studying this issue in domestic and
foreign studies are characterized, a conclusion is made about
the relevance of its consideration. The study used the device
Activacyometer-6 (Yu.A.Tsygareli) and the technique “Choo-
sing a paired figure” (J.Kagan). The study made it possible to
establish and clarify the existence of differences in the
processing of information by the left and right hemispheres of
the brain, as well as to confirm the existence of a certain
connection between the functional asymmetry of the
hemispheres with such manifestations of cognitive style as
“impulsivity — reflexivity” In particular, it is given that the
existence of individual differences (5% level is significant) in
the speed of decision-making leads to the fact that children,
who are characterized by left-sided hemispheric organization,
have “reflexive” signs, make decisions slowly, are prone to
analytical means of categorization, are more attentive to
individual details, better control their behavior, use more
productive means of solving problems and perform tasks with
the least number of errors. On the contrary, children who
have right-sided asymmetry demonstrate a thematic means of
categorization, they are characterized by manifestations of
impulsivity, they are less attentive, hyperactive in their actions,
give very quick answers, most often focusing on the influence
of momentary emotions. The investigation led to the conclusion
that in certain conditions of uncertainty, when it is necessary
to make the right choice from a number of alternatives,
impulsive subjects made their choice quickly, without careful
study of alternative options. In turn, reflective subjects, on the
contrary, made their decisions on the basis of careful study of
all. Pros and cons, while using more productive ways to solve
problems.

Keywords: functional asymmetries of hemispheres,
ambidextrous, cognitive style, impulsivity, reflexivity.
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