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ABSTRACT

Nerovnykh M.S. The problem of human individual development requires not just the accumula-
tion and generalization of data, but also clarification, a systematic understanding
of the individual variability of higher mental functions in relation to environmental

Katanov Khakass State University factors and taking into account the risks associated with their formation.
(Lenina Ave. 90, Abakan 655017, The aim of the study. To identify systematic patterns of correlation between indi-
Russian Federation) vidual variability of higher mental functions of preschool children and the material

prosperity of their families.

Materials and methods. Traditional neuropsychological tests developed by A.R. Lu-
ria and adapted in the neuropsychology laboratory of the Faculty of Psychology
at Lomonosov Moscow State University were used. We examined 180 preschool
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period of formation, these are functions of block Ill of the brain, and the functions
provided mainly by the left hemispheric parts of the brain. Children from the most
affluent families have the highest indices of brain block Il functions (p < 0.001)
and left hemispheric functions (p < 0.001). Preschoolers from low-affluence families
had indexes of both front brain function (p < 0.001) and left hemispheric function
(p < 0.001) in the zone of negative values.

Conclusion. The empirical results of the study allow us to clarify that the factor
of material prosperity of the family, both directly, factor-wise, and indirectly, cumu-
latively, through the system of proximal factors, can make its selective contribution
to the variability of indicators of children’s higher mental functions.
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PE3IOME

PeweHue npobnem uHOUBUOYasIbHO20 pA38UMUSA Yesioseka mpebyem He NPpocMo
HaKonsieHus U 0606WeHUsA OaHHbIX, HO U YMOYHEHUs, CUCMeMHO020 NOHUMAHUsA
UHOUBUOYAIbHOU U3MEHYUBOCMU 8bICLIUX NCUXUYECKUX hyHKYUL 8 COOMHOWeHUU
¢ hakmopamu cpedbl U y4éma puckos, Conymcmayouux ux popMmuposaHuro.
Llens uccnedosaHus. Buisgums cucmemMHsle 3aKOHOMePHOCMU COOMHoWeHUU
UHOUBUOYAsIbHOU U3MEHHYUBOCMU BbICLUUX NCUXUYECKUX (hyHKYUU Oemeli OOWKO/1b-
HO020 803pacma c MamepuasbHsiM yposHem ux cemed.

Memooel. [pumeHaIuCL MpAaouyuoOHHble Heliponcuxosioeudyeckue Npobwl, pas-
pabomatHsie A.P. Jlypueli u npowedwue adanmayuio 8 1abopamopuu Heliponcu-
xonoeuu pakynemema ncuxonozauu Mry um. M.B. JlomoHocosa. buisio o6¢criedosaHo
180 0emeli 00WKO/IbHO20 803pacma u3 cemeli C 8bICOKUM, CPeOHUM U HU3KUM
yposHeM 00X0008.

Pesynemamel. Haubonbwel uHOUBUOYasbHOU U3MEHYUBOCMbIO 8 Nepuoo
O0OWKOJIbHO20 803pACMA 8 COOMHOWEHUU C MAMepUAsibHbIM ypOBHEM CeMbU NOO-
8epxeHbl PyHKYUU € 0012UM Nepuo0oM opmuposaHus —3mo ¢yHkyuu lll 6ioka
Mo3e2a, u ¢pyHKyuU, obecneyusaemvle nNpeuMyujeCmeeHHO J1e80NoyUapHbIMU
omaoesiamu 20/108H020 Mo32d. [lemu u3 Haubosiee obecneyeHHbIx cemell umeom
camele 8bicoKUe nokazamesiu uHoekcos pyHkyul Il 6noka mo3seza (p < 0,001)
u niegonosnywapHelx pyHkyul (p < 0,001). Y 0owKonbHUKO8 U3 cemell HU3KO20
MamepuasnabHO20 ypOBHA 8 30He ompuyamesibHbIX 3Ha4eHUl 0KAa3aaucb UHOeKChI
hyHKYUU Kak nepeOHUX om0esio8 20/108H020 Mo32d (p < 0,001), mak u ¢yHkyul
niegonosywapHeix omoesos (p < 0,001).

3aknioyeHue. [losydeHHble SMNUpUYECcKUe pe3yibmamel UCC1e008aHUS NO380-
JIAI0M yMOYHUMb, YMO (haKkmop MamepuaabHO20 00CMAMKa cemMbU — KaK Heno-
CcpedcmeeHHO, hakmopHO, MAK U ONOCPe008AHHO, KYMYJIAMUBHO, Yepe3 cucmemy
NPOKCUMAJIbHbIX (haKmMopos, — MOXem 8HOCUMb c80U U3bUpamesibHbil 8K1ao
8 U3MeHYUB0CMb Nokazamesiell 8bICLUUX NCUXUYECKUX hyHKUUU demell, Ymo npo-
Asaemca 8 6osiee UHMeHCUBHOM memMne (hOpMUPOBAHUSA OOHUX 2pynn (yHKYuUU
U MeHee UHMeHCUBHOM — Opyaux, a makxe 8 8bibope 8edyujeli cmpameauu
06pabomku UHgopmayuu, onuparouelica Ha akmusHOCMb J1e8020 UJIU NPABO20
nonywapus.

Knrouesbie cnosa: gvicluue ncuxudyeckue pyHKUUU, MamepuasbHbil ypOBeHs,
O00OWKOTbHUKU, U3MEHYUBOCMb, COUUAIbHO-0eMozpaguyecKue Xapakmepucmuku,
Heliponcuxono2u4yeckul aHanu3

Ona umtnposBanma: HeposHbix M.C. IHauBMAYyanbHaa N3MEHUYNBOCTb BbICLIMX NCUXM-
yeckmx GpYHKLUIA AOLIKONBbHMKOB B acreKTe MaTepuasnbHOro focTaTtka cemby (Hepon-
cuxonoruyeckui aHanms). Acta biomedica scientifica. 2023; 8(6): 212-222. doi: 10.29413/
ABS.2023-8.6.21
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INTRODUCTION

Since the second half of the 19th century, the fo-
cus of the central problems of psychology has been de-
voted to the study of the sources of individual variations
in mental processes. It has been revealed that individual
differences are in a complex relation of the complemen-
tary action of heredity and environment, as well as the ac-
tivity of the individual himself. Heredity allows to ensure
the stability of psychological properties of biological spe-
cies, to transmit individual traits to the next generation;
the environment provides variability of individual traits
and the ability to adapt to changing conditions of life [1].
At the same time, heredity allows a very wide range of var-
iations in the path of ontogenetic development, which are
the result of various reactions of the organism - biochem-
ical, physiological, psychological [2]. An obvious insight
in this research context is the understanding that chang-
ing environments unfold the innate programmes of human
manifestation in different ways. Along with this, in the pro-
cess of development of human individuality there are are-
as more variable and sensitive to environmental influence,
and relatively stable.

The functional brain activity organisation is one
of the most important individual properties of a human
being, objectively formed at the early stages of ontogen-
esis. Functional systems have a lifetime path of formation,
are transformed in the process of realisation of a particu-
lar mental activity and are conditioned by social expe-
rience [3]. Itis the early experience that largely determines
which of the possible trajectories a person’s developmen-
tal path will follow. The theory of “afferent field”, intro-
duced by P.K. Anokhin reveals the idea that a functional
system possessing a certain complex of afferent impuls-
es has a significant degree of maturity already in the pe-
riod of early ontogenesis, and for a number of systems
- already in the embryonic period [4]. At the same time,
the afferentations included in the activity of a functional
system, which are not involved in the process of realisa-
tion of a particular mental activity, begin to narrow down
and pass into a latent state; meanwhile, only a small circle
of active afferentations remains relevant [5].

Consequently, in the process of ontogenetic devel-
opment, functional systems undergo intensive changes,
as a result of which the same tasks are being implemented
by completely different means, and the choice of strategies
for solving tasks is conditioned by the factors of the child’s
social environment.

Considering that the social environment of early
childhood is primarily the family, it is necessary to know
which family environmental variables are of primary im-
portance in the functional development of the child and
what is the nature of their impact over the course of de-
velopment. Having analysed scientific literature, it can
be concluded that the variability of the morphofunction-
al state of the child’s brain has a significant relationship
with the socio-demographic characteristics of the family,
including its integral component - socio-economic sta-
tus [6, 71.

In considering the problems related to the socio-eco-
nomic status of the family, two opposite strategies of its ex-
amination can be found in foreign studies. The first ap-
proach considers socio-economic status as a set of several
interrelated factors combined into a common index (edu-
cation, parents’ profession, material prosperity) [6]. A differ-
ent research strategy is presented by the authors [8], who
insist that the relationship between these two variables (in-
come and education), is not rigidly deterministic. For exam-
ple, higher levels of education are associated with more fa-
vorable economic opportunities, including through higher
income, more extensive social and psychological resources
(higher social support, higher levels of control). That said,
there are examples of people who are educated but earn
relatively little; there are also reverse examples of peo-
ple with no education who have achieved financial pros-
perity. Thus, different indicators of socio-economic status
are notinterchangeable, so there is a need to measure sep-
arate components of socio-economic status and separate-
ly assess the contribution of each of them - this approach
gives a more detailed picture of the social status of a par-
ticular individual.

In our opinion, insufficient attention is paid
to the study of the influence of such socio-demographic
parameters of the family as its material status on the pro-
cess of development of higher mental functions. The pub-
lished data related to the problem under consideration
are presented to a large extent in the works of foreign au-
thors; there is a certain empirical deficit in Russian stud-
ies. It is important to note that this dependence (of eco-
nomic status and individual differences) is not direct
but mediated. The available literature notes that families
with different material levels are characterized by spe-
cific environmental conditions, which affects various as-
pects of family functioning and, consequently, the process
of ontogenetic development [9]. A certain part of stud-
ies [10, 11] points to unequal access to material and cul-
tural resources to stimulate children’s cognitive devel-
opment, including through the opportunity to purchase
a variety of educational games, books, joint leisure ac-
tivities (visiting the theatre, museums, libraries, exhibi-
tions, travel), etc. Moreover, as some authors note [12],
there are significant differences between families with dif-
ferent economic status in the ability to give their children
a continuous and quality education. D.N. Chernov [13]
emphasizes that if parents have difficulties in the imple-
mentation of educational and developmental functions,
they begin to “include” in these processes such social in-
stitutions as the system of additional education, hobby
groups, music, art, sports schools, sections, etc., which, ac-
cording to the author, partially compensates for the lack
of parental attention.

An important aspect of a child’s development
is his or her language environment. The process of a child’s
language socialization occurs through the natural inclu-
sion of the child in the community spoken by his or her
immediate environment. Thus, being oriented to the style
preferences of the speakers of a language variant (dia-
lect), it internalizes social standards and ideas about de-
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sirable forms of communication [14]. The relationship be-
tween the volume of the child’s vocabulary, the complex-
ity of grammaticalization of utterances and various com-
ponents of socio-demographic parameters of the fami-
ly, such as income, parents’ education, their profession,
and quality of care, has been confirmed by empirical ma-
terial from many studies [15, 16].

A cycle of research is devoted to the study of the psy-
chological climate of families with different economic
conditions. The authors note that the effect of emotion-
al stability, sensitivity to the child’s needs can be condi-
tioned by the social position of parents [17]. For instance,
the effect of emotional and psychological tension in low-
income families due to financial instability, inconsistent
employment of parents has been revealed, which in turn
affects the quality of parental behavior [18]. Other stud-
ies have concluded that low family socio-economic status
is associated with the presence of chronic stress and co-
occurring anxiety [19]. Researchers have concluded that
during critical periods of brain maturation, stressful con-
ditions can have a “programming” effect and lead to irre-
versible and long-lasting changes [20]. Therefore, the ef-
fect of the stress response arising as a result of the pen-
etration of various pathogens into the organism leads
to a“programming” effect on the development of the brain.
A pronounced stress response resulting from the admin-
istration of bacterial lipopolysaccharide to baby rats led
to significant rearrangements in the central nervous sys-
tem. The outcome of such stressful influence in the early
postnatal period is the manifestation of behavioural disor-
ders in sexually mature individuals [21]. The most specific
consequences of such stress exposure in rodents include
impaired stress tolerance, symptoms of anxiety, depressed
state, decreased cognitive activity, and disorders of neuro-
plasticity processes that underlie learning and memory for-
mation [22, 23]. The authors extrapolate that these kinds
of stressors include disruption of their parental care of off-
spring, including maternal depression, changes in feeding
patterns, and emotional upheaval [24].

Numerous data have been accumulated that suggest
a strong correlation between anthropometric indicators
of the newborn and the socio-economic status of the moth-
er [25]. According to Yu.E. Veltischev [26], lagging anthropo-
metric indicators of newborns (low weight, small head vol-
ume) are significantly common in families with insufficiently
high socio-economic level. Low birth weight has long-term
effects on mental and physical development in all subse-
quent stages of ontogenesis. Such consequences include,
for example, problems in the formation of spatial functions
and programming as well as control functions at school
age [27]. There is a consensus of researcher’s opinion that
it is not the poor financial situation of the family itself that
leads to poorer development, but a number of concomi-
tant circumstances.

This analysis of the sources of the problem under
study is not limited to this. Additionally, there are stud-
ies that consider the amount of time spent with the child
and the number of books read, value orientations and atti-
tudes, nutritional quality, living conditions [28], and many
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others as the main mechanisms of mediating the impact
of family material prosperity in children’s morphofunction-
al development.

Despite the fairly well-developed problem of explanato-
ry mechanisms that influence the considered factors in chil-
dren’sintellectual and physical development and their per-
formance in school, there are few studies devoted to chil-
dren’s neurocognitive development in our country. Essential
isthe understanding that the problem is interdisciplinary: in-
dividual differences of children in relation to material pros-
perity of the family are recognised as an acute problem from
the point of view of general psychology, neuropsychology
of individual differences, psychophysiology, paediatrics, so-
ciological and economic sciences.

Therefore, the theoretical analysis of the problem made
it possible to define the purpose of the study - to identi-
fy systemic regularities of correlations between individual
variability of higher mental functions of preschool children
and the material level of their families.

METHODS

Traditional neuropsychological tests developed
by A.R. Luria [29] and adapted in the Laboratory of Neu-
ropsychology of the Faculty of Psychology at Lomonosov
Moscow State University were included in the study. Sta-
tistical processing of the data was performed using Uni-
variate Analysis of Variance, with pairwise multiple com-
parisons with Scheffé correction. Data processing was per-
formed using the IBM SPSS Statistics 26 software pack-
age (IBM Corp., USA).

180 preschool children were examined, the average
age was 6.5 years. Neuropsychological diagnostics was car-
ried out individually with each child. The duration of the ex-
amination was 55-70 minutes.

Distribution of children into groups was carried out
by means of stratometric modeling strategy of the sam-
ple — with the help of a specially designed questionnaire.
Strata were material level of the family: high level of in-
come (more than two subsistence minimums per fami-
ly member) - 26 % of families; average level of income
(from one to two subsistence minimums per family
member) — 35 % of families; low level of income (less
than one subsistence minimum per family member) -
39 % of families.

The methodology of families (respondents) distri-
bution by income level is based on the normative crite-
rion. The classification of population groups by income,
developed by experts of the All-Russian Center for Liv-
ing Standards, is taken as a basis: the least well-off (low-
income), well-off below the average level, middle-in-
come, high-income [30]. In contrast to this classification,
we have identified three groups of families by income
level - low, average and high. The average-income fam-
ily group combined lower-middle-income and average-
income families.

The criterion for assignment to a certain group are so-
cial standards - subsistence minimum, socially accept-



able (restorative) consumer budget, consumer budget
of average income and consumer budget of high income
[30]. When classifying families to the low-income group,
we follow the absolute monetary approach (house-
holds with average per capita monetary incomes be-
low the subsistence minimum are recognized as poor).
As a threshold value separating the group of families
with low and average income, the value of two subsist-
ence minimums is adopted, since the socially acceptable
(recovery) consumer budget is not less than 2-2.5 sub-
sistence minimums.

All children were pupils of municipal budget preschool
educational organizations. The following facts were the cri-
teria for selection of the participants: absence of diagnosed
neurological disorders, cerebral-organic pathology, and de-
velopmental deviations. All lived in a two-parent full fam-
ily where they were the only child (42 %), or had one sib-
ling (51 %), less frequently — two siblings (7 %). The sample
population, allocated with regard to stratification of fam-
ily material status, was equalized by sex of children (50 %
of boys and 50 % of girls, respectively). Mothers of 47 %
of children have higher education, 36 % have specialized
secondary education, and 17 % have secondary educa-
tion. 31 % of preschool children are brought up by fathers
with higher education, 26 % — with specialized secondary
education, 42 % - with secondary education.

The analysis of children’s higher mental functions
was carried out in accordance with the approach proposed
by A.R. Luria [3], based on the idea of a structural-functional
model of the three brain blocks activity considering inter-
hemispheric asymmetry. To this end, during the process-
ing of the quantitative parameters of the samples, a pro-
cedure was performed to calculate generalised (aggregat-
ed) indicators — neuropsychological indices, which included
the most unambiguously interpretable parameters of per-
formed samples (a total of 122 parameters).

Functional features of movements and speech serial
organisation, as well as programming, control and regu-
lation of arbitrary forms of activity are presented in a gen-
eralised index — the index of the Il block of the brain (cer-
ebrum anterior). This indicator includes a quantitative as-
sessment of test performance: graphomotor coordination,
dynamic hand praxis, reciprocal coordination, choice re-
action, rhythms according to instructions, syllabic struc-
ture of words, text retelling (the criteria of programming
and grammatical design of the utterance, as well as the se-
mantic adequacy of the utterance were assessed).

The index of Block Il functions reflects the state of ki-
naesthetic functions (oral and manual praxis), functions
of visual-spatial, visual and auditory information proces-
sing.

Since Block Il of the brain (block of reception, stor-
age and processing of information, posterior cortex of cer-
ebrum) is functionally lateralised, it includes two indi-
ces - index of information processing by left-hemispheric
and by right-hemispheric type.

The left hemisphere function index (sinistrocerebral
index) is represented by quantitative assessments of oral
praxis, lexical components of text processing, right hand

216

finger posture praxis, comprehension of complex logical
and grammatical constructions, and auditory-verbal mem-
ory (short-term and long-term).

Theright hemisphere function index (dextrocerebral in-
dex) was assessed by the performance of left-hand finger
posture praxis, copying a table, recognising undrawn ima-
ges, and the volume of involuntary auditory-spatial and vi-
sual-spatial memory.

The obtained index values have undergone a stand-
ardization procedure. Standardized z-scores were calculat-
ed using the formula: z = (x - p) / 0. According to the pre-
sented formula, the sample mean for this parameter
was subtracted from the value of the individual indica-
tor for the parameter, and the obtained result was divid-
ed by the standard deviation. The correlation of these in-
dicators made it possible to obtain neuropsychological
profiles reflecting the functional state of children’s high-
er mental functions.

RESULTS

The presented standardized indices allow us to see how
much and in what (better or worse) direction the individual
value of the index of functions of Blocks Ill or Il (left or right
hemisphere) of the preschoolers’ brain deviates from the av-
erage group value (Fig. 1).

The presented indices’ values and their deviations
from group averages indicate the unevenness in the devel-
opment of functions of Block Ill of the brain, as well as the left
hemisphere within the population of preschoolers in cor-
relation with the material level of the family. The most sta-
ble indices are presented in the right hemisphere function
indices.

Functional indices in preschoolers from low-income
families are significantly reduced (Block Ill and left hemi-
sphere index), which can be regarded as a manifestation
of a sign of deficit of these functions. It should be empha-
sised that the relative decrease in the indices is not evidence
of fatal impairment of certain functions, but of signs of par-
tial deficiency and insufficiency of their formation to the lev-
el of the same-age population.

By applying single factor analysis of variance with pair-
wise multiple comparisons with Scheffe’s correction,
the following results were obtained as summarised in Ta-
ble 1.

Preschoolers from the most affluent families
had the highest indices of brain Block Il function indi-
ces (differences with Group 2 (p = 0.046) and Group 3
(p < 0.001)) and sinistrocerebral indices (differences with
Group 3; p <0.001). Compared to them, preschoolers from
average-income families have uniformly stable indicators
of all functions, but their index values are lower than those
of children who are more successful in functional develop-
ment. In preschoolers from families of low material pros-
perity, the function indices of both cerebrum anterior (dif-
ferences with Groups 1 and 2; p < 0.001) and sinistrocer-
ebral indexes (differences with Group 1; p < 0.001) were
in the range of negative values.
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FIG. 1.
Standardized average values of the indices of higher mental functions in preschool children in relation to the level of material prosperity
of the family
TABLE 1

LEVELS OF DIFFERENCES IN THE INDICATORS OF THE FUNCTIONS OF PRESCHOOL CHILDREN IN RELATION TO THE LEVEL

OF MATERIAL PROSPERITY OF THE FAMILY

Material prosperity (1 - high; 2 - average; 3 - low)

Indicators Level of difference ANOVA
1-2 1-3 2-3 Sig F
Brain Block Ill indices 0.046 < 0.001 < 0.001 < 0.001 15.57
Brain Block Il indices 0.050 < 0.001 0.014 < 0.001 9.35
Sinistrocerebral indices of the brain - <0.001 0.002 < 0.001 11.00

Dextrocerebral indices of the brain -

The obtained results indicate individual unevenness
of children’s higher mental functions and require a more
differentiated analysis of individual indices of higher men-
tal functions, which will enable us to determine the reason
of increased or decreased overall indices of brain block indi-
ces and to obtain neuropsychological profiles of preschool
children of the selected groups (Fig. 2).

The neuropsychological profiles and the results
of the analysis of variance presented in Figure 2 confirm
the significant effect of the material prosperity of the family
in terms of programming and control functions (p < 0.001),
serial organisation of movements and speech (p = 0.004),
visual (p < 0.001) and auditory (p < 0.001) functions, and ki-
naesthetic praxis (p =0.053). Less differentiated index scores
are presented in the functions of visual-spatial information
processing.

Children from high-income families (Group 1) have
high indices of function: serial organization of move-

- - - 0.64

ments (differences with Group 3; p < 0.001), arbitrary reg-
ulation of activity and speech (differences with Groups 2
(p=0.008) and 3 (p < 0.001)), auditory functions (differenc-
es with Groups 2 (p =0.011) and 3 (p < 0.001)), and visu-
al functions (differences with Group 3; p < 0.001). Against
the background of high indices of almost all higher men-
tal functions, preschool children from the most affluent
families show a decrease in the indices of kinaesthetic in-
formation processing functions (differences with Group 3;
p =0.042).

Analysis of the results of neuropsychological tests
for the study of the functions of serial organisation
of movements and speech gives the following picture:
preschoolers from high-income families (Group 1) dem-
onstrate advantages in the characteristics of dynamic
praxis — this is manifested in a better ability to automate
a motor skill (p = 0.017), fewer errors in the reproduc-
tion of the motor programme and a faster rate of work-
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FIG. 2.

Indices of various components of the higher mental functions associated with the functions of blocks lll and Il of the brain in preschool chil-

dren from families with high (1), middle (2) and low (3) income levels

in-progress (p = 0.004). High indices also differentiate
this group of children in the ability of serial speech or-
ganisation, namely in grammatical structuring when re-
telling a text (p < 0.001). Children from average-income
families (Group 2) have some difficulties in automating
the motor skill: in the dynamic praxis test, in most cases,
their programme execution varies from individual series —
“packs” —to smooth change of programme elements (dif-
ferences with Group 1; p = 0.040). However, they make
no errors whatsoever in the execution of the programme,
or there are isolated difficulties associated with the viola-
tion of the movement sequence. The arising difficulties
in children of this ontogenesis norm are also connected
with the grammatical design of the utterance: in retelling,
the text is most often composed in a rather monotonous
way, without using complex sentences or with violation
of word order (differences with Group 1; p = 0.006). Chil-
dren from low-income families (Group 3) are less efficient
in learning and automatising motor skills (differences with
Groups 2 (p =0.040) and 1 (p = 0.005)) and have the low-
est indices of speech utterance serial organisation (differ-
ences with Groups 2 (p =0.006) and 1 (p < 0.001)), mainly
associated with the presence of single non-coarse agram-
matisms or paragrammatisms.

Sample analysis of the programming and control func-
tion tests showed that children from families with high
material prosperity demonstrated higher speed charac-
teristics of the choice reaction (differences with Group 3;
p <0.001). In goal-directed activities programmed by ver-
bal instruction, they have the highest productivity (differ-
ences with Groups 2 (p=0.019) and 3 (p =0.001)). Group 1
children were also more successful in constructing the se-
mantic programme of an utterance (p < 0.001); they made
fewer errors caused by inertia. Their productivity of free
association actualisation is more productive (differences
with Groups 2 (p = 0.04) and 3 (p = 0.04)). Children from
average-income families show relative weakness of func-
tions of activity arbitrary regulation, associated main-

ly with programming of speech utterance (differences
with Group 1; p =0.001) and actualisation of free associa-
tions (differences with Group 1; p = 0.04) with rather sta-
ble high indicators in the choice reaction test. The results
of all samples measuring arbitrary regulation of activity
and speech by children from the least affluent families in-
dicate insufficient involvement of prefrontal mechanisms
of attention to stimulus presentation (differences with
Groups 2 (p = 0.002) and 1 (p = 0.001)), as well as in sen-
tence and text construction (differences with Groups 2
(p=0.004) and 1 (p < 0.001)).

Individual differences in kinaesthetic praxis condition
were caused by higher productivity of left-handed finger
poses by preschoolers from low-income families (differenc-
es with Group 1; p =0.042).

Auditory-verbal functions in children from maximally
affluent families are characterised by high amounts of in-
voluntary (differences with Group 3; p = 0.050) and ar-
bitrary short-term memory (differences with Group 3;
p = 0.001), as well as delayed reproduction and resist-
ance to interference (differences with Group 3; p < 0.001).
Children from average-income families are comparable
to those from materially prosperous families in terms of au-
ditory-verbal memory capacity, but errors (verbal substitu-
tions based on semantic proximity) indicating difficulties
in the left-hemispheric strategy of information processing
are quite frequent among them (differences with Group 1;
p =0.039). Deterioration of auditory information process-
ing in the preschoolers from low-income families occurs
as a result of a decrease in memory indices of this modali-
ty (differences with Groups 2 (p = 0.004) and 1 (p =0.001))
and, in addition, an increase in word distortions dur-
ing their reproduction (differences with Groups 1 and 2;
p < 0.001), an increase in the number of errors associat-
ed with verbal substitutions based on semantic proximi-
ty (differences with Group 1; p = 0.032).

The visual functions of preschoolers from fami-
lies with a high material level of family are character-
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ized by the predominance of analytical, left-hemispher-
ic strategy of visual information processing, which is well
traced in the productivity of samples on identification
of crossed-out (differences with Group 3; p = 0.011)
and superimposed images (differences with Group 3;
p < 0.001). Children from average-income families have
the same productivity of recognising perceptually com-
plex images as the preschoolers from maximally afflu-
ent families, but they more often make verbal-percep-
tual errors in the form of forgetting exact names and us-
ing semantically similar words (differences with Group 1;
p = 0.040), which is an indicator of left-hemispheric com-
plexities. Preschoolers from the least financially affluent
families have difficulties recognising both crossed-out
(differences with Group 1; p = 0.011) and superimposed
images (differences with Group 1; p < 0.001). In addition,
there was an increase in verbal-perceptual errors (differ-
ences with Group 1; p = 0.020).

Indicators of visual-spatial functions in preschool
children in general have low values and do not differ-
entiate the preschoolers by the level of their formation,
but some components of these functions (projection rep-
resentations) in children from families with a high mate-
rial level of family tend to decrease. Since preschool age
is not a sensitive period for the formation of these func-
tions, children of this age are characterised by a low level
of their formation. An intensive leap in their development
should be expected at a later age in the process of pur-
poseful learning.

DISCUSSION

As to the results obtained in general, it should be not-
ed that the empirical data of this study suggest that
a significant proportion of the environmental dispersion
(from 6 to 23 %) of individual differences in the develop-
ment of structural components of children’s higher men-
tal functions is determined by the factor of family afflu-
ence. Individual variability of preschool children’s men-
tal functions in relation to the level of family affluence
is associated with the preconditions of a more accele-
rated rate of development of some functions, associat-
ed with the risk of “weakening” or “stealing” of other de-
veloping functions or with a significant decline in func-
tional capabilities.

The most dynamic restructuring of functional systems
occurs in the sensory periods of development and leads
to significant changes in the mental component of on-
togenesis. Each such developmental period is task-ori-
ented. If in the sensory period of certain functions for-
mation the society offers conditions not corresponding
to the real preconditions of the child’s development,
the formation of functional systems of the brain may fol-
low a disharmonious path of development. As a result,
more intensive and advanced development of some func-
tions can lead to increased differentiation of the brain
and “stealing” in the development of those functions
that are at the stage of their optimal formation. Oth-
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erwise, as a result of insufficient impact of external so-
cial factors, there is underdevelopment of higher men-
tal functions and a decrease in the rate of their forma-
tion in relation to the average population level of de-
velopment, which allows us to talk about partial deficit
of mental processes.

According to the results of this study, the functions
with a long period of formation - these are the functions
of the brain Block I, and the functions provided main-
ly by the left hemispheric sections of the cerebrum -
are subject to the greatest individual variability during
preschool age in correlation with the material prosperi-
ty of the family.

The most intensive rate of development of arbitrary
activity regulation functions and serial organisation
of movements provided by the work of the cerebrum ante-
rior, as well as functions provided by the left-hemispheric
strategy of information processing (auditory-verbal func-
tions and analytical components of visual perception me-
diated by speech) with relatively isolated lag of motor
functions and right-hemispheric components of visual-
spatial information processing is observed in preschool-
ers from families with high material prosperity. Evidently,
a targeted intensive speech exposure leads to increased
verbal loads upon the child, thereby stimulating the devel-
opment of the speech areas of the brain. According to sev-
eral data [31], the classificatory method associated main-
ly with the work of the left hemisphere reaches a prop-
er level of development only by the end of adolescence,
and the structural method, carried out by the right hemi-
sphere, has a certain degree of maturity already in the pe-
riod of preschool age. Early intensive verbal load can be
considered to create prerequisites for the active develop-
ment of left hemisphere functions and “steal” right hem-
ispheric capabilities, including kinaesthetic functions
and some components of visual-spatial information pro-
cessing. Since visual and spatial functions are associated
with the work of long-forming tertiary sections of the cor-
tex of the brain Block Il, including the right hemisphere,
which reach their developmental optimum at an older age
and are closely related to the learning process, it is essen-
tial to further investigate the dynamics of their develop-
ment, which would enable us to clarify the distant con-
sequences of a more intensive rate of formation of func-
tions provided by the left hemisphere.

As family material prosperity decreases, the risk
of “weakening” most of children’s functional abilities in-
creases. Children from low-income families are likely
to have deficits in the functions of programming and con-
trol of arbitrary forms of activity, serial organisation
of movements, mainly speech, as well as impaired ability
to process auditory information and some speech-medi-
ated analytical components of visual perception. Notwith-
standing the fact that the decrease in material prosperi-
ty of the family is accompanied by a weakening of verbal
functions and activity arbitrary regulation, it has a pos-
itive effect on the formation of kinesthetic hand prax-
is and some aspects of visual-spatial functions. Consid-
ering this variant of the child’s norm, one may consider



that the decrease in the functional capabilities of the an-
terior and sinistrocerebral parts of the cerebrum reflects
a variant of the partial deficit of the mental component
of ontogenesis.

CONCLUSION

Every society is characterised by socio-economic ine-
qualities, but the most effective social strategy that can im-
prove the quality of life of the population in any country
is to invest in child development: the earlier in childhood
this contribution is made, the more effective the social re-
turns will be years later.

Since the cerebrum in the early period is highly plastic
and represents an open system capable of restructuring,
the preschool age is such an important period for stud-
ying systemic regularities of correlations between indi-
vidual variability of higher mental functions and factors
of the family environment. It is in the preschool age that
the variability in morphofunctional cerebral development
reaches more than 30 %, and then there is a gradual de-
crease in the “plasticity” of the cerebrum, and the envi-
ronmental influence begins to inevitably lose its relevance
[32]. Thus, remedial interventions become less effective.
Consequently, it is important that early experiences meet
children’s developmental potentials and that the differing
socio-demographic characteristics of the family are tak-
en into account in the design of the teaching and learn-
ing process.

The presented conceptual approaches, within
the framework of which the search for connecting links
between socio-demographic parameters of the family
and structural and functional self-organisation of higher
mental functions is conducted, were supplemented by em-
pirical data of our study, which made it possible to speci-
fy that the factor of material wealth of the family both di-
rectly, factor-wise, and indirectly, cumulatively, through
the system of proximal factors, can make its selective con-
tribution to the variability of indicators of children’s high-
er mental functions, which is manifested in more intensive
formation of some groups of functions, and less intensive
- others, as well as in the choice of the leading strategy
of information processing, relying on the activity of the left
or right hemisphere.

In conclusion, we note that the unevennessin the de-
velopment of structural and functional components
of children’s higher mental functions is normative,
not pathological. Such unevenness has a large adap-
tive effect: the population as a whole benefits from
the presence of different abilities in different individu-
als. On the other hand, the transition to a new world or-
der and a new technological mode, to new principles
of social selection puts high demands on the psycho-
physiological characteristics of children. Under these
conditions, the uneven development of higher mental
functions can lead to the fact that weak structural links
of the functional system can become a deterrent to fur-
ther development and successful learning of the child.

The results of this study can be useful to parents, teach-
ers, specialists of preschool and other educational or-
ganizations. Analyzing the development of children be-
fore school and identifying their living conditions makes
it possible to identify different groups of children who
need help from the first days of school life.
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