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Abstract

Context and relevance. The adaptation process with the beginning of school-
ing requires the mobilization of the child’s reserve forces. Not all first-graders
adapt to schooling as normal, within 5-6 weeks. The timing of the formation of
compensatory-adaptive mechanisms to the academic load depends on vari-
ous factors, including sufficient maturation of organs and systems of the body,
among which the functional state of polymodal perception, which is the basis
for the development of all higher cognitive functions, is of great importance.
Objective. The aim is to study psychophysiological indicators of adaptation in
first-graders and to identify the influence of the functional state of polymodal
perception on the level of formation of compensatory-adaptive mechanisms to
the academic load. Hypothesis. A harmonious functional profile of polymodal
perception has a positive effect, while disharmonious profiles have a negative
effect on the degree of neuropsychic stress, which is an indicator of the level of
formation of compensatory-adaptive mechanisms to the academic load of first-
graders. Methods and materials. The study involved 94 first-graders (47 boys
and 47 girls) from comprehensive schools. The average age was 7,38 + 0,16
years. The functional profile of polymodal perception was established using
the technique of I.Yu. Murashova. The level of emotional and somatic tension
in the academic load was studied, firstly, by recording the electrical activity
of the skin in acupuncture (at the control measurement point related to the
peripheral and central nervous system in the meridian of nervous degenera-
tion “Nd-1b” according to the atlas of the topography of BAT R. Voll) using the
certified hardware and software complex “Acceptor 6K-2024”, made in the Rus-
sian Federation (hereinafter referred to as the APK). Secondly, by the method
of body thermometry, which was carried out using the AND DN-635 contact
thermometer, certified in the Russian Federation, made in Japan. The level of
cognitive activity in the academic load was studied by recording sensorimo-
tor reactions: reactions to a moving object, simple and complex visual-motor
reactions, these measurements were also made using the APC. Based on the
collected information on emotional-somatic tension and cognitive activity, the
degree of neuropsychic stress was revealed, indicating the level of formation of
compensatory-adaptive mechanisms to the academic load. Results. It was es-
tablished that a harmonious PV profile is a predictor of the optimal level of com-
pensatory-adaptive mechanisms to the academic load, while disharmonious
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profiles are a predictor of a low level of compensatory-adaptive mechanisms to
the academic load. Conclusions. It is shown that studying and psychoregula-
tion of the functional state of polymodal perception in first-graders, on the one
hand, will increase the possibilities of assimilation of program material, on the
other hand, it will improve the adaptive mechanisms to the academic load. To
improve the psychophysiological indicators of adaptation to the academic load
with first-graders who have disharmonious profiles of polymodal perception,
the school psychologist is recommended to conduct targeted work on the psy-
choregulation of their functional disharmonious states: directly, with children in
psychocorrectional classes, and also indirectly, with teachers.

Keywords: adaptation, first-graders, emotional-somatic tension, cognitive ac-
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Pe3srome

KoHTeKCT 1 akTyanbHOCTb. AfanTaLnOHHBIA NpoLecc C Ha4anoMm oby4eHus
B LLKONe TpebyeT MOGUNM3aLmm pe3epBHbIX cui pebeHka. He y Bcex nepso-
KNacCHVKOB afanTaums K LUKOSIbHOMY OBY4YeHWIO MpoTekaeT Mo Hopme, B
TeyeHne 5-6 Hepenb. Cpokn hOpMUPOBAHUA KOMMEHCATOPHO-NPUCIOCO6U-
TeNbHbIX MEXaHN3MOB K y4e6HOW Harpy3ke 3aB1CAT OT pas3nn4HbIX (PakTopos,
B TOM 4ucrie OT [OCTaTO4HOrO CO3peBaHus OpraHoB U CUCTEM opraHvu3ma.
Cpean HVX BaXKHOEe 3Ha4YeHve MmeeT (PyHKLMOHANIbHOe COCTOSHWME MONMMO-
pansHoro Bocnpuatus (MNB), aBnsatoLLerocs OCHOBOW pa3BUTUSA BCEX BbICLLUNX
KOrHUTUBHBIX PyHKUMI. Llenb. Onpenennts 0CO6EHHOCTM NCUXOM3MONOrn-
YecKux nokasarenen agantaumm y NepBOKIIaCCHUKOB Y U3YHUTb CBA3b MEXY
PYHKLMOHATMBHBIM COCTOSIHMEM MONIMMOAANBHOrO BOCMPUATUS U YPOBHEM
CcHOPMMPOBAHHOCTV  KOMMEHCATOPHO-NPUCTIOCOOUTENBbHBIX MEXaHW3MOB K
y4e6HoM Harpyske. MeTtoabl u matepuansl. B nccnegosaHumn NpuHanu yya-
cTue 94 nepBoknaccHuka (47 ManbymkoB 1 47 feBo4eK) u3 obLueobpasosa-
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TenbHbIX WKos. CpegHui Bo3pacT coctaBun 7,38 + 0,16 net. GyHKUMOHANb-
HbI NpodnIb NONMMOAANBHOMO BOCMPUATUS YCTaHaBNMBANCA C MOMOLLBIO
meToaukm W.10. MypaluoBoli. YpoBeHb 3MOLMOHANbHO-COMaTUHECKOM Hanps-
XEHHOCTV B y4e6HOW Harpy3ke n3dy4arncs, Bo-nepsbiX, METOAOM permcrpauum
3MNEKTPUYECKOA aKTUBHOCTU KOXM B aKymnyHKType (B KOHTPOJSIbHOW TOuke
VU3MEPEHUS, OTHOCSLLIENCS K Nepudepuyeckon 1 LeHTParbHOM HEPBHOW CU-
CcTeme B MepuavaHe HepBHOM aereHepauun «Hp-1b» no atnacy Tonorpadun
BAT P. ®onns) ¢ ncnonb3oBaHnem cepTUULMPOBaHHOMO annapaTypHO-Npo-
rpammHoro komnnekca «Akuentop 6K-2024» npoussopctea P®d (panee —
ATK). Bo-BTOpbIX, METOOM TENECHON TEPMOMETPUM, KOTOpPas NPOBOAMNACH
C NpUMEHeHneM ceptudurumpoBaHHoro B PO koHTtakTHoro Tepmometpa AND
DN-635 nponssopfcTtea AnoHUW. YpoBeHb KOrHUTUBHOW aKTUBHOCTU B y4e6OHOM
Harpyske uccrnepoBanca MeTOfOM PerMcTpauym CEHCOMOTOPHBIX Peakuuii:
peakumny Ha ABUXXYLLMINCS OObEKT, MPOCTON U COXHOW 3pUTENIbHO-MOTOPHbIX
peakuuii, faHHble N3MEPEHUs Takxe npoucxoamnu ¢ npumeHeHnem AliK. Mo
COBpPaHHbIM CBEAEHUSM 06 3MOLIMOHANbHO-COMATUYECKON HaMpPsHKEHHOCTN
M O KOFHUTUBHOW aKTUBHOCTU BbISIBNANACH CTEMeHb HEepPBHO-NCUXUYECKOrO
HanpskeHns, ykasblBaloLlas Ha YpoBeHb CHOPMMPOBAHHOCTU KOMMEHca-
TOPHO-NPUCNOCOBUTENBHBLIX MEXaHW3MOB K y4e6HOW Harpyske. PesynbraTbl.
YcTaHOBEHO, YTO rapMOHU4HBIN Npodunb MB aBnseTcs NpeankTopom onTu-
MarnbHOro YPOBHSI KOMMEHCATOPHO-MPUCNOCOOUTENbHBIX MEXaHN3MOB K y4e6-
HOW Harpy3ke, Torga kak gucrapMoHUYHbIE NPOMUIN ABASIOTCA NPEANKTOPOM
HM3KOrO YPOBHSI KOMMEHCATOPHO-NPUCTIOCOOUTENBHBIX MEXaHU3MOB K y4eb-
Hou Harpy3ke. BoiBopbl. [MokasaHo, 4To ncmxoperynaums yHKLUMOHANIbHOMO
COCTOSIHVSA MOSIMMOAANBHOrO BOCMPUATUSA Y NEPBOKNACCHUKOB, C OJHOW CTO-
POHbI, MO3BONUT MOBBLICUTL BO3MOXHOCTWN YCBOEHWS MPOrpamMmMHOro MaTepua-
na, ¢ Apyron — yny4nTb agantaumoHHble MeXaHu3Mbl K y4e6HON Harpy3Ke.
[nsa yny4lennsa ncnxouanonormyeckx nokasarenern agantauum K y4e6Homn
Harpyske ¢ nepBoknaccHMkamm, UMelLLMn AUCrapMOHUYHbIE NPOUIN No-
NMMOAANBLHOrO BOCMPUSATUA, LUKOSIBHOMY MCUXOSI0TY PEKOMEHL0BAHO MPOBO-
OVTb LeneHanpaseHHyo paboTy no NCUXoperynaumm ero yHKUMOHanbHbIX
[NCrapMOHUYHbIX COCTOSIHUIA: HEMOCPEACTBEHHO, C AETbMU Ha NMCUXOKOPPEeK-
LIMOHHBIX 3aHATUAX, @ TakXe ONoCpefoBaHHo, C nejaroramu.

KnroyeBble cnoBa: apantauus, NnepBOKIaCCHUKN, 3MOUMOHaNbHO-coOMaTU-
YecKasa HanpsA>XeHHOCTb, KOFHUTUBHaA akKTUBHOCTb, HEPBHO-NCUXMN4YeCKoe Ha-
nps>keHune, nonmMmoganbHoe BoCnpuaTne

®duHaHcupoBaHue. ViccnegosaHue BbiNoNHEHO npu nogaepxke GIrBEHY «MHcTutyT ncuxonorum
PAH» Ha ocHoBaHuun gorosopa ot 15.01.2024 Ne 10-[1/2024.

Ana umtupoBaHus: Mypatuosa, W.10. (2026). MNcuxodmsnonornyeckne nokasareny agantaumm K
y4e6HOI Harpy3ke y NepBOKIACCHUKOB € Pa3HbIM (OYHKLIMOHASIbHBIM COCTOSIHUEM MOIMMOAAIbHO-
ro BocnpusaTus. cuxonornyeckas Hayka un ob6pasosaHue, 31(2), 98—112. https://doi.org/10.17759/
pse.2026310207

Introduction tation to the academic load involves the

The adaptation process with the start activation of the compensatory-adaptive

of school requires the mobilization of the mechanisms (CAM) system to the new
child’s body’s reserve resources. Adap- conditions of organized learning. Normal-
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ly, adaptation to school lasts 5-6 weeks
and occurs in three stages. During the first
stage — the orientation stage — a low lev-
el of CAM development is observed, ac-
companied by a lack of cognitive activity,
which can occur against a background of
strong or, conversely, weak emotional and
somatic stress. Cognitive activity is char-
acterized by low performance and fatigue.
During the second stage, unstable adap-
tation is observed, when in some cases
the body finds acceptable solutions in re-
sponse to external stimuli, while in others
it does not. At stage 3 — stable adapta-
tion — the child’s cognitive systems find
optimal responses to stimuli (Kozhushko,
2008; Meshcheryakov, Zinchenko, 2006;
Abdullajonova, Jurayeva, 2023; Cokuk,
Kozikoglu, 2020; Marcinekova, Borbély-
ova, Tirpakova, 2020; Juralovich, 2023;
Sonkin et al., 2024).

At the same time, numerous studies
have shown that not all students adapt to
learning smoothly and within the prescribed
5-6 weeks. Due to the influence of vari-
ous factors, this period can be prolonged.
Three groups of first-graders are distin-
guished based on the adaptation time: 1)
normal, within 5-6 weeks; 2) from 2 to 4
months; 3) until the end of the first grade
and even in the second grade (Antropova,
1983; Kozhushko, 2008; Kazakova, Soko-
lova, 2019; Filshtinskaya, Aborina, 2020;
Thi, Quoc, Quang, 2025; Rajabova, 2025;
Telekova et al., 2023).

An indicator of the state of adaptation
processes to the academic workload is
the degree of neuropsychic stress during
educational activities, which, in turn, de-
pends on the level of psychoemotional and
somatic tension and the level of cognitive
activity (Antropova, 1983; Tleuzhanova,
Ishanov, Mehmet, 2025).

Many factors have been identified that
hinder adaptation to school. Along with dis-
ruptions to the daily routine and excessive
demands, the body’s readiness to begin
systematic learning, i.e., sufficient matura-
tion of organs and systems to a level that
ensures the ability to optimally respond to
the challenges of the educational environ-
ment. The latter may include the state of
multimodal perception (hereinafter PM)
as a basic cognitive process (Alhamdan,
Murphy, Crewther, 2023; Hong, Lu, Zhu,
2022; Tleubayeva, Rashat, 2024). PM is
considered as a neuropsychophysiologi-
cal process of integrating sensory modali-
ties during perception, one of which, being
dominant, interacting with the subdominant
ones, creates a holistic image (Ayres,
2017; Bandurka, 2005; Bandler, McDon-
ald, 2004; Luria, 2003; Murashova, 2024).

An analysis of studies of adaptation
mechanisms under various loads showed
that many studies noted the importance of
measuring the quality of emotional-somat-
ic tension using various psychophysiologi-
cal methods, including recording skin elec-
trical activity (SEA) in acupuncture and
thermometry (Anisimova, 2007; Fischer et
al., 2024; Gafarov, 2021; Hempen, Hum-
melsberger, 2025; Hidaka et al., 2023;
Hong, 2016; Kim et al., 2020; Oliveira,
2016; Osilla, Marsidi, 2025). The state
of cognitive activity during a workload re-
flecting performance, that is, the ability to
complete educational tasks within a set
time and within a given performance pa-
rameter, has been effectively determined
in a number of studies using the method
of recording sensorimotor reactions (Nek-
horoshkova, Gribanov, Deputat, 2015;
Polevshchikov, Dorogova, Rozhentsov,
2017; Bektas, Ercan, 2023; Efimova et al.,
2023; Wang et al., 2024).
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The results of an analysis of studies on
the development of cognitive function and
its role in learning showed that, by the end
of preschool age, cognitive function is nor-
mally characterized by an individual way of
receiving and processing information. Not
only the absence of physical defects in the
analytical systems but also the develop-
ment of sensory integration during onto-
genesis ensures the harmonious functional
state of cognitive function by the beginning
of school age. Based on the conditions and
pace of a child’s development, even in the
absence of sensory and neurological de-
fects, the activity of sensory integration in
the perceived information flow may be re-
duced. Disharmonies in the PV of primary
school students predetermine difficulties
in assimilating the educational information
presented (Desal, 2021; Dzyatkovskaya,
1998; Hong, Lu, Zhu, 2022). Moreover,
verbal communication is traditionally the
primary method of delivering educational
information, and difficulties in perceiving
the teacher’s speech can play a negative
role in the development of adaptation.

Unfortunately, we have not found any
studies examining the psychophysiologi-
cal indicators of adaptation to academic
workload in first-graders in relation to the
functional profile of the cognitive process,
which must be taken into account in the
educational process. However, all the sci-
entific studies reviewed are useful, infor-
mative, and can serve as a basis for new
relevant research. Identifying psychophysi-
ological indicators of adaptation in relation
to manifestations of multimodal perception
in first-graders will help determine the po-
tential for mastering curriculum

Materials and methods

The study was conducted at the begin-
ning of the school year (at the end of the
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first term) at schools in Angarsk, Irkutsk
Region. Ninety-four students (47 boys and
47 qirls) participated. The average age
was 7,38 + 0,16 years. No sensory or intel-
lectual disabilities were detected in any of
the children. Objective: To study the psy-
chophysiological indicators of adaptation
in first-graders and to identify the influence
of the functional state of the non-dominant
modality on the development of compensa-
tory and adaptive mechanisms to academ-
ic workload.

To diagnose non-dominant modal-
ity, a method was used that determines
the dominant modality from three primary
modalities (tactile-kinesthetic, auditory,
and visual) and the activity level of the
non-dominant modalities. The child’s non-
dominant modality profile was determined
by the presence of inactive (covered and
closed) non-dominant modalities (NLM)
(Murashova, 2020).

1) Harmonious profile (HP) — in the
absence of inactive perceptual modalities,
when one of the three modalities was identi-
fied as the dominant one, two neuromuscu-
lar modalities were open, i.e., fairly active.
In this case, approximately half (50-60%)
of the information is perceived through the
dominant channel, and the other half is
perceived jointly by both neuromuscular
modalities.

2) Accentuated profile (AP) — in the
presence of closed neuromuscular modali-
ties, i.e., inactive ones with weak integra-
tive activity. More than half of the informa-
tion is perceived by the dominant modality,
and only about a third by the subdominant
ones (39-29%). In this profile, the percep-
tual perception is accentuated in favor of
the dominant modality.

3) Stuck profile (SP) — when inac-
tive closed neuromuscular modalities are
identified in the perceptual perception
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structure. Closed modalities are inert, as
they are even more inactive than closed
ones; in them, accentuation on the domi-
nant modality tends to become stuck.
About a quarter or less (28—12%) of infor-
mation is perceived by the NvM, with the
primary reception occurring through the
dominant channel.

The psychophysiological study was
conducted using the following methods.

1) The method of recording the EAC in
acupuncture at one control measurement
point (CMP) related to the peripheral and
central nervous system in the meridian of
nervous degeneration (“Nd-1b” according
to the Voll atlas), as an indicator of psy-
choemotional stress. The CMP “Nd-1b” is
located on the second finger of the right
hand, the dorso-ulnar surface of the mid-
dle phalanx in the zone of transition of the
bone to the base (Voll, 1993). The EAC
measurements were carried out using the
domestic certified hardware and software
complex (HSC) “Activation Meter” AC
6K-2024, manufactured by JSC “Interna-
tional Scientific and Production Associa-
tion “Aktseptor” (Kazan) with a connected
HUAWEI MCLG-XX laptop, Microsoft Win-
dows 11. According to the recorded read-
ings recommended by the manufacturer,
3 states of psychoemotional tension were
identified: from 19 conventional units to
18 conventional units. Units and below —
hypofunction of psychoemotional tension;
from 20 to 30 conventional units — normal
psychoemotional tension; from 31 con-
ventional units and above — hyperfunc-
tion, overstrain.

2) Somatic tension was studied using
thermometry, which allows for a simple and
informative assessment of the state of ther-
mal balance fluctuations during the day.
A Japanese (certified in the Russian Fed-

eration) contact infrared thermometer for
measuring body temperature on the fore-
head AND DN-635 was used. The following
values were used: 1) < 35,9 degrees Cel-
sius — low temperature, reduced somatic
tension; 2) 36,0-36,9 degrees — normal
temperature, normal course of neuropsy-
chic processes, sufficient somatic tension;
3) > 37,0 degrees — elevated temperature,
somatic overstrain.

Acupuncture measurements (AM) and
temperature measurements (TM) were re-
corded twice daily: before the first lesson,
i.e., before the start of the educational ac-
tivity (EA), and after the third lesson, i.e.,
after the academic workload. The differ-
ence between the recorded AM and TM
values was used to determine the level of
emotional-somatic tension (EST) during
the academic workload:

— high, in the absence of normal val-
ues after EA: identified hyperfunction in
acupuncture, with a shift of 10 or more
conventional units and with an upward tem-
perature shift of > 0,5 degrees (the indica-
tor should not be lower than 36,8 degrees);

— moderate, with minor acupuncture
and temperature shifts (EST norm);

— low, in the absence of normal values
after EA: recorded hypofunction with a shift
of 10 or more conventional units. and a
temperature shift downwards by > 0,5 de-
grees (the indicator is not higher than 36,0
degrees).

3) The method of recording senso-
rimotor reactions was used to study
cognitive activity during the educational
process. The following reactions were
recorded: to a moving object (RMO);
simple visual-motor reaction (SVMR);
complex visual-motor reaction (CVMR).
Diagnostics took place during education-
al activities (once), but on days free from
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research, acupuncture and temperature
measurements took place after the 1st
lesson (during the 2nd-3rd lessons). The
study was carried out using the software
of a hardware and software complex that
makes it possible to evaluate the reaction
to a moving object (as a variant of com-
puter testing) and to study a simple and
complex visual-motor reaction (based
on the built-in automated diagnostics of
a simple and complex choice reaction).
Each of the 3 types of sensorimotor reac-
tions was assessed according to 5 crite-
ria of their quality: very high (5 points),
high (4 points), average (3 points), below
average (2 points), low (1 point). Based
on the obtained indicators, the level of
cognitive activity was determined:

— sufficient, in the absence of low val-
ues in the indicators, when the values of
“very high,” “high,” or “average” response
are recorded (11-15 points);

— conditionally sufficient, if the values
of “below average” response are recorded
(6-10 points);

— insufficient, if the values of “low” re-
sponse are recorded (< 5 points).

In total, based on the levels of emotion-
al-somatic tension and cognitive activity,
4 degrees of neuropsychic stress in aca-
demic activity were determined as an indi-
cator of the level of compensatory-adaptive
mechanism to the academic workload:

— pronounced, an indicator of a low
level of compensatory-adaptive mecha-
nism: with an insufficient level of cognitive
activity and a high level of emotional-so-
matic tension;

— pronounced, an indicator of a re-
duced level of the compensatory-adaptive
mechanism: with a conditionally sufficient
or insufficient level of cognitive activity and
a high level of emotional-somatic tension;
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Optimal, an indicator of an optimal level
of compensatory-adaptive mechanisms to
academic workload: with a sufficient level
of cognitive activity and a moderate level of
emotional-somatic tension;

— Weak, an indicator of a low level of
compensatory-adaptive mechanisms to
academic workload: with an insufficient
level of cognitive activity and a low level of
emotional-somatic tension.

Psychophysiological indicators were
compared with the PV diagnostic data.

Statistical analysis was performed us-
ing the SPSS 27.0 package. Descriptive
statistics were used, including comparison
of means using the t-test for paired (depen-
dent) samples, comparison of participant
frequency proportions using the Pearson
chi-square (y?) test, Pearson correlation
analysis, and analysis of variance (ANO-
VA): a two-way MANOVA.

Results

The PV diagnostic results showed that
the harmonious profile (HP) was found in
12 (12,77%) children; accentuated profile
(AP) — in 44 (46,81%) students; stuck
profile (LP) — in 38 (40,42%) first-grade
students.

A t-test comparison of the average num-
ber of subjects with the recorded EAC val-
ues before and after the educational activity
(Table 1) revealed that the average frequency
of children significantly decreases with hypo-
function and normal indicators, and signifi-
cantly increases with hyperfunction indicators
after the educational load. The significance of
differences in the average number is always
at the p < 0,001 level, and the magnitude of
the Cohen’s d effect differs: for hypofunction,
the effect size is 0,393, which is interpreted
as below average. For normal (1,057) and
hyperfunction (-1667), a larger effect size is
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Table1

Comparison of the average number of children according to the values of acupuncture
and temperature measurements before and after educational activities (N = 94)

g o
ES | § g
Acupuncture and temperature values average g g g g g t d-Cohen
= k= £
)
1 2 [=)
Cohen’s t hypofunction of acupuncture 0,2660 | 0,1277 | 0,1383 | 3,863*** 0,393

Measurements normal acupuncture

0,7021 | 0,2340 | 0,4681 6,227 1,057

Measurements hyperfunction of acupuncture

0,0319 | 0,6383 | —0,6064 | —11,970** | —1,667

Measurements decreased t°C

0,2234 | 0,0851 | 0,1383 | 3,863 0,388

Normal t°C

0,7553 | 0,3191 | 0,4362 | 5,596** 0,968

Elevated t°C

0,0213 | 0,5957 | —0,5744 | -10,341*** | —1,580

Note. *** — significance at the level of p < 0,001; UD — educational activities.

noted. Comparisons by the number of partici-
pants in temperature values also revealed a
reliable decrease in the average frequency of
occurrence of children with low and normal t°C
and a significant increase in their number with
elevated values after the educational load at
the p < 0,001 level. The Cohen’s d effect size
at low t°C was below average (0,388), while
it was large at normal and elevated tempera-
tures (0,968 and —1,580), 95% ClI.

Table 2 shows the results of the two-way
multivariate ANOVA test for the effect of PT
profile and time on acupuncture and tem-
perature measurements. We can see that
the individual effects of PT profile, time, and
their interaction significantly impact acu-
puncture and temperature measurements at
p < 0,001 (95% CI) with a large effect size.
Subsequent post-hoc analysis confirmed
the significant effect of PT profile, time, and
their interaction on acupuncture and tem-

perature measurements (at p < 0,001; 95%
Cl; partial eta-squared > 0,16).

The level of emotional-somatic tension
was calculated based on the data obtained
from acupuncture and temperature mea-
surements. Analysis of contingency tables
by x? showed that only 8,33% of first-grad-
ers with a harmonious profile had a high
level, characterized by overstrain, which
is significantly less than with AP (70,45%)
and with ZP (78,95%), at p < 0,001. Dif-
ferences in the number of children with AP
and ZP are not significant. Reliably more
children with GP (91,67%) had an average,
favorable level than with AP (22,73%), at
p < 0,001. No children with ZP with an av-
erage level were found. Only children with
AP (6,82%) and with ZP (21,05%) had a
low level, and the number of children with
ZP was significantly more than with AP, at
p < 0,02 (Table 3).

Table 2
Results of the analysis of variance for acupuncture and temperature measurements
Effect A F p Partial eta-square Power
Profile of polymodal perception 0,844 | 7,763 | 0,001 0,181 0,998
Time 0,506 | 17,886 | 0,001 0,289 0,998
Profile of polymodal perception * Time | 0,595 | 13065 | 0,001 0,329 1,000
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Table 3

Distribution of children aged 7-8 years with different functional profiles of PV by the level
of emotional-somatic tension in the academic workload (N = 94)

Profile of polymodal

Number of participants with different levels
of emotional and somatic tension, %

perception High High Low
Harmonic (n = 12) 8,33 91,67 0
Accentuated (n = 44) 70,45 22,73 6,82
Stuck (n = 38) 78,95 0 21,05
Table 4
Comparison of the average number of children by the values of SMR
registrations during the academic workload (N = 94)

SVMR/CVMR values IVISe\;i“lnu? Nclf\?‘;? Difference t d-Cohen
Very high 0,0745 0,0213 0,0532 2,286" 0,236
High 0,0745 0,0426 0,0319 0,904 0,093
Middle 0,2340 0,0957 0,1383 2,586™* 0,266
Below average 0,4574 0,5957 -0,1383 —-2,315* -0,239
Low 0,1596 0,2447 -0,0851 -2,180* -0,225

RMO/SVMR values Medium RMO Mse\;’h'n“é“ Difference t d-Cohen
Very high 0,0319 0,0745 —0,0426 —2,033 -0,210
High 0,0532 0,0745 -0,0213 —-0,630 —-0,209
Middle 0,1596 0,2340 —-0,0744 —1,620 -0,167
Below average 0,3298 0,4574 —-0,1276 -1977 -0,204
Low 0,4574 0,1596 0,2978 5,498** 0,667

RMO/ CVMR values Medium RMO | "tocium Difference t d-Cohen
Very high 0,0319 0,0213 0,0106 1,000 0,103
High 0,0532 0,0426 1,0106 0,575 0,059
Middle 0,1596 0,0957 0,0639 1,924 0,198
Below average 0,3298 0,5957 —-0,2659 —4,844** | —0,590
Low 0,4574 0,2447 0,2127 3,777 0,500

Note: * — significance at the level of p < 0,05; ** — significance at the level of p < 0,01; *** — significance at the
level of p < 0,001. RMO — reaction to a moving object; SVMR — simple visual-motor reaction; CVMR — complex

visual-motor reaction.

The results of the correlation analysis
revealed a statistically significant relation-
ship between the recorded values of senso-
rimotor reactions during the training load for
three pairs: “values of the reaction to a mov-
ing object — values of a simple visual-motor
reaction”, “values of a simple visual-motor
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reaction — values of a complex visual-motor
reaction”, “values of the reaction to a moving
object — values of a complex visual-motor
reaction”, at p < 0,001 (Table 5).

The level of cognitive activity was deter-
mined based on the registration of senso-
rimotor reactions. A frequency analysis of
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Table 5

Correlation matrix between the values of different sensorimotor reactions in 7-8 year

old subjects during the study load (N = 94)

A Pearson’s Correlation Coefficient
Variables
RMO SVMR CVMR
RMO 1 0,63*** 0,71***
SVMR 0,63*** 1 0,79***
CVMR 0,71*** 0,79*** 1

Note. *** — significant correlations at the p < 0,001 level.

the participants (Table 6) using y?> showed
that significantly more children with a har-
monious profile (83,33%) achieved a suf-
ficient level than those with an accentuated
profile (6,82%), at p < 0,001. Not a single
child with a stuck profile achieved a suffi-
cient level of cognitive activity. No signifi-
cant differences were observed between
the percentage of students with a harmoni-
ous profile (16,67%), an AP (22,72%), and
a stuck profile (21,05%) with a conditionally
sufficient level. There were no children with
a harmonious profile with an insufficient
level, and the number of students with an
accentuated profile (70,46%) was not sig-
nificantly lower than that of those with a
stuck profile (78,95%).

The analysis of distribution of children
with different profiles of polymodal percep-
tion by the degree of expression of neuro-
psychic stress in the academic workload
according to y? allowed to establish that a
pronounced degree, which is an indicator
of a low level of adaptation to the academ-

ic workload, is not found among students
with a harmonious profile, and with an ac-
centuated profile (15,91%) it is detected
reliably less often than with a stuck profile
(47,37), at p < 0,001. A pronounced de-
gree (as an indicator of a reduced level of
adaptation to the academic workload) is
significantly less common among partici-
pants with a harmonious profile (8,33%)
than with an accentuated profile (56,82%)
and with ZP (28,95%), at p < 0,001. Sig-
nificant differences are also determined
between the number of children with dis-
harmonious profiles of polymodal percep-
tion: the accentuated profile of students is
reliably greater than with a stuck profile, at
p < 0,001. The optimal degree of expres-
sion, as an indicator of an optimal level
of adaptation to the academic workload,
is observed in the overwhelming major-
ity of students with a harmonious profile
(91,17%), which is significantly more fre-
quent than those with an accentuated pro-
file (20,45%) and those with a stuck profile

Table 6

Distribution of children aged 7-8 years with different functional profiles of PV
by the level of cognitive activity (N = 94)

i . Number of participants with different levels of cognitive activity, %
Profile of polymodal perception — — — —
Sufficient Conditionally sufficient Insufficient
Harmonic (n = 12) 83,33 16,67 0
Accentuated (n = 44) 6,82 22,72 70,46
Stuck (n = 38) 0 21,05 78,95
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Fig. Distribution of 7-8 year old children with different profiles of polymodal perception by the degree
of expression of neuropsychic stress in the academic workload, %

(2,63%), at p < 0,001. It was noted that the
number of children with an accentuated
profile who exhibit an optimal degree is
significantly greater than that of those with
a stuck profile. A weak degree (an indica-
tor of a low level of adaptation to the aca-
demic workload) was not recorded in any
student with a harmonious profile, while it
is significantly more frequent among those
with a stuck profile than those with an ac-
centuated profile, at p < 0,03 (see Figure).

Discussion of results

The results of the polymodal percep-
tion assessment revealed variability in its
functional states among first-graders. This
confirms scientific data indicating that the
state of polymodal perception depends on
conditions, individual characteristics, and
the pace of development.

It was established that the polymodal
perception profile and time, individually and
in combination, have a significant impact
on the variability of acupuncture and tem-
perature values, which determine the level
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of emotional and somatic tension during
the adaptation process. First, before edu-
cational activities, the number of children
with normal acupuncture and temperature
values is higher than after, across all poly-
modal perception profiles. Second, the
number of children with normal values, re-
gardless of time, is higher with a harmoni-
ous profile, while the more disharmonious
the polymodal perception profile, the fewer
such children are. Third, after educational
activities, students with normal acupunc-
ture and temperature values are more
common with a harmonious profile than
with disharmonious ones. A significant cor-
relation was found between the sensorimo-
tor response indicators, establishing their
importance in assessing cognitive activity
during learning.

Correlating the distribution of par-
ticipants by levels of emotional-somatic
tension and cognitive activity, as well as
degrees of neuropsychic stress, with the
results of the PV diagnostics revealed
that a harmonious PV profile predicts an
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optimal level of compensatory-adaptive
mechanisms to academic workload, while
disharmonious profiles predict a low level
of compensatory-adaptive mechanisms to
academic workload.

To improve the psychophysiological
adaptation of first-graders with disharmo-
nious PV profiles to the academic work-
load, it is important to conduct targeted
psychological work on psychoregulation.
Psychoregulation involves the school psy-
chologist’s efforts to create a special infor-
mational and educational environment in
all classes and lessons in two areas. First,
it involves working with children during
psychocorrectional sessions, taking into
account the individual PV structure be-
ing studied. New educational information
is presented through the dominant chan-
nel, while its reinforcement and monitor-
ing are carried out through non-dominant
channels. Second, it involves working with
teachers: all teachers, under the guidance
of a psychologist, are required to deliver
educational information using a multisen-
sory method, that is, using three modali-
ties simultaneously, where each teacher’s
word is reinforced by the visual and tac-
tile-kinesthetic channels. This, on the one
hand, will increase the potential for as-
similating curriculum material, and on the
other, will improve first-graders’ adaptation
mechanisms to the academic workload.
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