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Abstract

Purpose: to identify the influence of the professional orientation of education and lifestyle (sports) on the indicators
of psychophysiological functions and orthostatic reactions of students of various faculties of pedagogical
universities.

Material and methods. 812 students of pedagogical institutions of higher education of Ukraine took part in the
study: 88 students of the faculty of elementary education, 76 students of history, 130 of natural sciences, 131 of
foreign philology, 93 of the faculty of preschool education, 198 of Ukrainian language, 25 of the faculty of physical
education and sports, 24 students from the Faculty of Arts, 47 students from the Faculty of Psychology and Sociology.
Psychophysiological testing was carried out according to the Psychodiagnostics program and involved determining
the speed of a simple visual-motor reaction, determining the speed of a choice of two elements out of three. During
psychophysiological testing, the reaction time and the number of errors were determined for each test.

The results. Students of the faculties of elementary education, preschool education, and the faculty of natural
sciences have a significantly shorter reaction time in the test for a simple visual-motor reaction (p<0.05), and,
accordingly, the best indicators of the mobility of nervous processes in comparison with students of other faculties
of pedagogical universities. These faculties have the largest number of errors in the test for the choice of two
elements out of three (p<0.05), and, accordingly, the lowest strength of nervous processes.

Conclusions. Sports have a positive effect on the indicators of the strength of nervous processes according to the
results of the number of errors in the reaction test for choosing two items out of three (p<0.05). Also, playing sports
has a positive effect on the quality of vegetative regulation of vascular tone, which is reflected in lower values of the
heart rate during the transition from a horizontal position of the body to a vertical one in students who play sports
(p<0.05).
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AHoTAaLA
MoHika beiiTka, aHHeta KosiHa, lOpi BoiuyK, IpuHa Fapmaw, FaHHa TamokaHcbKa, Biktopia Koseps,
BaneHTuHa JInceHKo. Bnaue 3aHATb cnopTom Ta npodeciiHoi cneyianisayii Ha NOKa3HUKK ncuxodisionorivuHmnx
}YHKLi | OpTOCTAaTUUHMX peaKLill CTyaeHTIB negaroriyHUX yHiBepcureTis
Merta: BMABUTU BNAMB NPOdECIMHOI CNPSIMOBAHOCTI HaBYaHHA Ta CNOCOBY KUTTA (3aHATb CMOPTOM) Ha MOKA3HUKMU
ncnxodiszioNoriyHMx GyHKLIM Ta OPTOCTAaTUYHUX PEaKL,iN CTYAEHTIB Pi3HMX GaKy/IbTETIB NeAaroriyHnX yHiBepcuTeTiB.
Marepian i metogu. B nocnigkeHHi 83aam ydyactb 812 cTyAeHTiB NefarorivHMX 3aKnagis BULWOI ocBiTM YKpaiHu: 88
CTyAeHTiB GaKy/bTeTy NOYATKOBOro HaBYaHHA, 76 CTyAeHTIB — icTopuyHoro, 130 — npupoaHuyoro, 131 — iHo3emHoi
dinonorii, 93 — dakynbTeTy AOWKINbHOI OCBITH, 198 — yKpaiHOMOBHOrO, 25 — dakynbTeTy Gi3UYHOro BUXOBAHHA i
cnopty, 24 — dakynbTeTy mucteuts, 47 ctypeHTiB — daKyabTeTy ncuxosorii Ta couionorii. McuxodisionoriyHe
TECTYBaHHA MPOBOAMNOCL 3a nporpamoto «lcuxogiarHocTMKa» i nepegbavano BM3HAYEHHA LWIBMAKOCTI NpoOCTOi
30pOBO-MOTOPHOI  peakLlii, BM3HAYEHHA LWBMAKOCTI peakuii BuMOOpYy nOBOX efleMeHTiB 3  Tpbox. [lpu
ncuxo@isioNoriyHOMy TeCTyBaHHI 338 KOXKHUM TECTOM BM3HAYa/IMCb Yac peakLii Ta KibKicTb NOMMUOK.
Pe3synbtatn. Y cTyaeHTiB ¢aKynbTeTiB NOYAaTKOBOrO HaBYaHHA, AOLWKINIbHOI OCBITM Ta NPUPOAHNYOTO PaKyNbTETY
[OCTOBIPHO MEHLLMI Yac pearyBaHHs B TECTi Ha MPOCTY 30pOBO-MOTOPHY peakuito (p<0,05), i, BignosigHo, HaliKpali
MOKa3HWKW PYXIMBOCTI HEPBOBMX MPOLECIB Y MOPIBHAHHI 3i CTyAeHTamu iHWWUX ¢aKynbTeTiB nesaroriyHmx
YHiBepcuTeTiB. Y UmMx paKynbTeTiB HanbiNbLIa KibKICTb MOMUIOK B TECTI HA peakL,ito BUOOPY ABOX EIEMEHTIB 3 TPbOX
(p<0,05), i, BignNoBiAHO, HaliMeHLLa CUa HEPBOBUX NPOLLECIB.
BUCHOBKM. 3aHATTA CNOPTOM MO3MTUBHO BN/ANBAIOTb HA MOKA3HMKW CMAN HEPBOBMX MPOLECIB 33 pe3y/ibTaTamu
KiIbKOCTi MOMM/IOK B TECTi Ha peakLuito BUBopy ABOX enemeHTiB 3 Tpbox (p<0,05). TakoXK 3aHATTA CNOPTOM NO3UTUBHO
BMN/IMBAIOTb Ha AKICTb BEreTaTUBHOI perynauii Cya4MHHOIo TOHYCY, WO BiZ0OPAXKYETHCA B MEHLUMX 3HAUYEHHAX YacTOTH
cepLeBUX CKOPOYEHb NPU Nepexosi 3 ropM3oHTaNIbHOTO NOJIOXKEHHA Ti/la y BEPTUKANbHE Y CTYAEHTIB, AKi 3aimMatoTbCA
cnopTtom (p<0,05).
Kntouosi cnosa: cnopt, cTygeHTH, ncuxodisionoriyHi nokasHMKM, opTonpoba, yactoTa cepLeBUX CKOPOYEHD,
dakynbTeT

AHHOTALIUSA
MoHuka beiitka, ¥aHHeTta Ko3uHa, IOpuit boituyk, UpuHa Fapmaw, AHHa TamorKaHcKas, Buktopua Kosepus,
BaneHTMHa JlbiceHKO. BausHue 3aHATUIA cnopToM WM NpodeccCMOHaZIbHOW Cneunanusauuum Ha noKasaTtenu
NcMxoduUsnonoruyecknx GyHKLMi U opToCcTaTUYECKUX PeaKL i CTYAEHTOB NeAarormyeckux YHUBepCcuTeToB.
Llenb: BbIABUTb BAUAHUE NPOdECcCMOHaNbHOM HanpaBieHHOCTN 06yYeHnA U 06pasa KU3HK (3aHATUA CNOPTOM) Ha
nokasatenm NCuMxopusnoNormyecknux QyHKUMIA M OPTOCTAaTUYECKUX pPeaKUMi CTYAEeHTOB pasHbiX ¢aKy/abTeTos
neaarormyecknx YyHUBEpPCUTETOB.
Martepuan u cnocobbl. B nccnegoBaHMM NPUHAAKM ydacTue 812 CTyAeHTOB NefarorMyeckux 3aBefeHMUi BbICLIEro
obpasoBaHuA YKpauHbl: 88 cTyAeHTOB ¢aKy/nbTeTa Hava/ibHOro obyyeHus, 76 cTyaeHToB — uctopudeckoro, 130 —
ecTtecTBeHHOHay4Horo, 131 — uHocTpaHHOl ¢unonormm, 93 — dakynbTeTa AoWKoONAbHOro obpasoBaHusa, 198 —
YKpPanHoA3bIYHOrO, 25 — paKynbTeTa GM3nM4eckoro BOCNUTaHUA U cnopTa 24 — daKynbTeTa UckyccTs, 47 CTy4eHTOB —
dakynbTeTa NcuxonorMn u coumnonoruun. Mcmxodpusmonornyeckoe TecTMpoBaHMe MPOBOAMAOCH MO Mporpamme
«lMcmuxoamarHocTMKa» M npeanosaraio  onpeAeneHue CKOPOCTM MPOCTON 3pUTE/IbHO-MOTOPHOM  peakLuu,
onpegeneHne CKOpoCTU peaKkLmm BbIbopa ABYX U3 Tpex 31eMeHTOB. Mpu NcMxoPprn3nonorniyeckom TeCTUPOBAHUM NO
KaXkgoMy TecTy onpesenanocb Bpems peakLuun 1 KoaM4ecTBo OLNBOK.
Pe3ynbraTtbl. Y cTygeHTOB $aKybTeTOB Haya/NbHOrO 06y4YeHUs, AOWKOAbHOrO 06pa3oBaHUA U eCTECTBEHHOro
dakynbTeTa AOCTOBEPHO MEHbLUEE BPEMA pearnpoBaHMA B TecTe Ha MPOCTYH 3pUTENIbHO-MOTOPHYIO peaKLmio
(p<0,05), 1, COOTBETCTBEHHO, NyYLLME NOKA3aTeM NOABUMKHOCTU HEPBHbIX MPOLLECCOB NO CPABHEHUIO CO CTYAEHTaMMU
Apyrmux pakynbTeToB NegarorMyeckux yHuBepcutetos. Y 3TUX ¢aKynbTeToB Hanmbosibllee KOAMYecTBO OWMOOK B
Tecte Ha peaKkuumio Bblbopa ABYX anemeHToB U3 Tpex (p<0,05), MU COOTBETCTBEHHO HAaMMEHbLIAA CUIA HEPBHbIX
npoL,eccos.
BbiBoAbl. 3aHATNA CNOPTOM OKa3blBAIOT NMONOXKUTE/NIbHOE BAMAHME Ha NOKa3aTe/In CUJ/bl HEPBHbIX NMPOLLECCOB MO
pesynbTaTaM Ko/iMyecTsa OWMBOK B TeCTe HA peaKLmio Bbibopa ABYX anemeHToB M3 Tpex (p<0,05). TakKe 3aHATUA
CNOPTOM MOJIOXKUTENIbHO BAUAIOT Ha KauyecTBO BEreTaTUBHOW Perynaummn cocygmcToro TOHyCa, OTpaKatoLwyoca B
MEHbLUMX 3HAYEHUAX YACTOTbl CEPAEYHbIX COKPALLEHWUA NpPU Nepexone U3 ropu3OHTaNbHOrO MOJIOXKEHUA Tena B
BEPTUKANbHOE Y CTYAEHTOB, 3aHMMatoLwmxca cnoptom (p<0,05).
KnioueBble cnoBa: cnopT, CTyAeHTbl, NcUxodU3MONOrMyeckne nokasatenun, optonpoba, 4vactoTa cepaevHbIX
COKpalleHui, pakynbteT
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Introduction

At present, the world is going through great
trials. This is related to both pandemics [1, 2, 3] and
wars, and everything that follows from this:
economic difficulties, difficulties in medical care,
and in all other areas, in particular, in education. One
of the most important components of education is
physical education. The future of education, in
general, and physical education, in particular, is in
the individualization of the learning process [4, 5].
And the trend towards an individual approach is
actualized at the current stage due to the large
number of online classes [6, 7]. Thus, at the present
time, the world is witnessing changes that involve a
transition from a mass approach in education,
oriented to the mind of the crowd, to an individually
oriented one, aimed at the maximum disclosure of the
gifts laid down in each person by nature.

This tendency is manifested in everything: in
the economy, science, society, and, accordingly, in
educational activities. Physical education and sports
are no exception. An individual approach in the
physical education of university students involves
several directions [4]. First of all, it is giving students
the opportunity to choose a sport for classes. This
presupposes the availability of the appropriate
material base at the university. In addition, a
diagnosis of the functional, physical and
psychophysiological capabilities of students is
needed to identify their individual characteristics in
relation to a certain type of sport. It is also necessary
to have an individual approach in physical education
classes to the dosage of physical exertion, the
selection of exercises and training methods in
accordance with the individual characteristics of
students.

Currently, all these directions are
particularly relevant in connection with online
education [8, 9]. This is connected with the current
circumstances in the world. After all, physical
education in the online mode involves the main share
of classes by students themselves. And that is why it
is important to choose the nature of the classes, the
specifics of the workload for each student in such a
way that the classes give him great pleasure. A
person gets the most satisfaction when the type of
activity corresponds to his natural abilities. Natural
endowments can be determined by various methods.
One of these methods is the determination of
psychophysiological ~functions [10, 11, 12].
Psychophysiological functions reflect the speed of
conduction of impulses by the nervous system [13,
14, 15]. Determining these indicators in different
testing modes makes it possible to detect the mobility
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and strength of the nervous system. Mobility and
strength of the nervous system are often prerequisites
for choosing a field of activity and, accordingly, a
specialty for study [14, 15, 16]. Thus, the chosen
specialty for study is often based on hereditary
properties of the nervous system. On the other hand,
psychophysiological properties can change within a
genetically determined range [13, 14, 15]. And
therefore, on the contrary, the type of activity or
study specialty can affect psychophysiological
indicators.

To select individual exercises and their
dosage, it is also necessary to take into account the
state of the cardiovascular system [17, 18]. One of
the indicators of the state of the cardiovascular
system is the quality of vegetative regulation of
vascular tone when the body position changes from
horizontal to vertical [19, 20, 21]. A resting heart rate
of 50-60 bpm indicates an above-average
cardiovascular condition, a resting heart rate above
90 bpm indicates a below-average cardiovascular
condition [22, 23, 24]. When the position of the body
changes from horizontal to vertical, blood flows from
the head to the lower extremities under the influence
of gravity. As a result, the brain can be in a state of
lack of blood, and, accordingly, oxygen and
nutrients. To avoid such a condition, the body reacts
to a change in body position by regulating vascular
tone, which allows blood to be directed from the
lower extremities to the brain. In addition, heart rate
increases as a compensatory mechanism for
insufficient regulation of vascular tone. It is believed
that the more the heart rate increases when the body
position changes from horizontal to vertical, the
lower the quality of vascular regulation [22, 23, 24].

To develop individual recommendations for
the use of physical exercises online, it is necessary,
first of all, to determine the features of the nervous
and cardiovascular systems - systems that provide
regulatory functions of the entire body [25, 26]. For
this, it is relevant to determine whether the chosen
specialty for study affects psychophysiological
indicators and orthostatic reactions (i.e., reactions to
a change in body position from horizontal to
vertical). Also, determining the impact of lifestyle, in
particular, sports, on indicators of
psychophysiological functions and orthostatic
reactions [27, 28] is also an urgent task. Based on the
above, the hypothesis was put forward in the study: 1
- there is a relationship between the specialty chosen
by students for professional improvement and
indicators of psychophysiological functions and
orthostatic reactions; 2 — practicing any kind of sport
has a positive effect on psychophysiological
indicators and the state of vascular tone regulation.



Health, sport, rehabilitation
3p0poB’sa, cnopT, peabinitauin
-== 3A0poBbe, CNOPT, peabunurauus

\ 1ol

—_—

(}E

A

| 8(3)

/
Zubin
A

f

Purpose: to identify the influence of the
professional orientation of education and lifestyle
(sports) on the indicators of psychophysiological
functions and orthostatic reactions of students of
various faculties of pedagogical universities.

Material and methods
Participants

812 students of pedagogical institutions of
higher education of Ukraine took part in the study:
88 students of the faculty of elementary education,
76 students of history, 130 of natural sciences, 131 of
foreign philology, 93 of the faculty of preschool
education, 198 of Ukrainian language, 25 of the
faculty of physical education and sports, 24 students
from the Faculty of Arts, 47 students from the
Faculty of Psychology and Sociology. All
experimental students took part in the tests to
determine  psychophysiological functions. 404
students took part in orthostatic reaction tests,
including: 44 students of the Faculty of Elementary
Education, 40 students of the Faculty of History, 53
students of the Faculty of Natural Sciences, 50 of the
Faculty of Foreign Philology, 90 of the Faculty of
Preschool Education, 31 of the Faculty of Ukrainian
Language, 25 of the Faculty of Physical Education
and Sports. , 24 - Faculty of Arts, 42 students -
Faculty of Psychology and Sociology. Student
testing was conducted in classes on the subject
"Health Care Technologies" from 8:00 a.m. to 9:00
a.m. in September - October 2021.

Procedure

The testing was conducted on the basis of the
laboratory of biophysics, biomechanics and
kinesiology of Kharkiv National Pedagogical
University named after H.S. Frying pans

Testing was conducted in each academic
group of students separately. From 5 to 20 people
were tested at one time.

Students were tested as follows. On the first
day, students were tested on orthostatic stability. The
next day, the students underwent a psychodiagnostic
test to determine the speed of reaction in different
modes of signal appearance.

Method of psychophysiological testing

When  conducting  psychophysiological
testing, students were first explained the essence of
the tests and the peculiarities of working with the
Psychodiagnostics program, according to which the
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testing was conducted, then they made 1-3 attempts
to master the tests, and passed the testing. The
program "Psychodiagnostics" [13, 14, 15] provides
for the determination of reaction speed in the
following modes: determination of the speed of a
simple visual-motor reaction, determination of the
reaction speed of choosing one element from three,
determination of the reaction speed of choosing two
elements from three. The program works as follows.
After filling out a special form with the subject's data,
a window with the names of the tests appears on the
screen. The subject chooses a test that will be used to
determine reaction speed. After that, different images
appear on the screen. When determining the speed of
a simple visual-motor reaction, the subject presses
the left mouse button as soon as he sees any image
on the screen. When determining the reaction speed
of choosing one element out of three, the subject
reacts only to images of geometric shapes and
animals by pressing the left mouse button. The
subject does not react to all other images.

When determining the reaction speed of
choosing two elements out of three, the subject reacts
to images of geometric figures by pressing the left
mouse button and to images of animals by pressing
the right mouse button. The subject does not react to
all other images.

During psychophysiological testing, the
following indicators were determined for each test:
reaction time, mean square deviation, number of
errors. The shorter the reaction time, the higher the
mobility of nervous processes, which is also related
to the activity of the sympathetic division of the
autonomic nervous system. The smaller the number
of errors in the reaction test of choosing two elements
out of three, the higher the strength of nervous
processes, which is also associated with the activity
of the parasympathetic department of the autonomic
nervous system [13, 14, 15].

Orthotest

Orthostatic reactions were determined by the
results of heart rate in the supine position and in the
standing position using Polar devices (fitness -
watches) and analyzed using the Polar flow
applications on the phone and on the computer.
Testing was carried out as follows. In a special
auditorium for massage, students put on fitness
watches and lay quietly on their backs on massage
tables for 10 minutes to stabilize their heart rate.
Then a special mode of orthostatic testing was set on
the watch, heart rate was measured in the lying
position for 30 seconds. Then the students got up, and
heart rate was measured again for 30 seconds.
Average heart rate values for 30 s in the lying
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position and in the standing position were recorded, Results

which were automatically calculated using Polar
flow applications in computers and phones. Heart
rate values greater than 80 bpm-1 were considered
indicators of inefficient work of the cardiovascular
system. The difference between heart rate in lying
and standing positions of more than 30 bpm-1 was
regarded as an indicator of difficult adaptation of the
body to a change in body position.

Statistical analysis

During the statistical processing of the

research results, the normality of the distribution of
each sample was first checked using the
Kolmogorov-Smirnov test. If the samples obeyed a
normal distribution, parametric processing methods
(one-factor analysis of variance) were used.
The influence of sports on the indicators of
psychophysiological functions and orthostatic
reactions of students was carried out according to the
results of univariate analysis of variance (ANOVA).
The influence of studying at a certain faculty of a
pedagogical institution of higher education on
indicators of psychophysiological functions and
orthostatic reactions of students was also carried out
by one-way analysis of variance (ANOVA) using the
Duncan test for comparing more than 2 samples.

First, all samples were tested for normal
distribution for all indicators. The test was carried out
using the one-sample Kolmogorov-Smirnov test. No
significant differences were found between the
obtained distribution and the normal one (p>0.05).
Thus, a conclusion was made about the possibility of
using one-factor variance analysis to determine the
influence of the faculty at which students study and
sports activities on indicators of psychophysiological
functions and orthostatic reactions of students of
pedagogical institutions of higher education.

We conducted a study to clarify the question:
whether lifestyle, in particular, sports, affects the
indicators of psychophysiological functions and the
state of the vegetative-vascular regulation of cardiac
activity and orthostatic reactions. To clarify this
issue, we conducted a univariate analysis of variance
(ANOVA) to identify the impact of sports on
indicators of psychophysiological functions and
vegetative-vascular regulation of cardiac activity and
orthostatic reactions. As a result of variance analysis,
it was found that playing sports has a significant
effect on the number of errors in the reaction time test
for choosing 2 items out of 3 (p<0.05), on the heart
rate in the standing position and on the difference
between the heart rate in the standing position and in
the lying position (p<0.05) (Table 1).

Table 1

The influence of sports on the indicators of psychophysiological functions and orthostatic reactions of
students of pedagogical universities according to the results of univariate analysis of variance (ANOVA)
(indicators that have significant differences among students of different faculties are given)

95% confidenceinterval | = . . .
Indicators |Factor*| N x S m for the mean Minim Maximu) - Middle F p
— —— um m square
Lower limit | Upper limit

Errorsin 0 |675 8.69 11.71 0.99 6.73 10.64 0 88 504.208

the 1 |137| 458 6.74 1.09 2.36 6.79 0 22 117.835

reaction
time test

for 4279 | 0.04
choosing 2| In total| 812 7.81 10.96 0.82 6.19 9.43 0 88
elements

from 3,
quantity

Heart 0 [336| 9022 13 133 87.57 92.87 66 126 130.533

rateina 1 68 | 87.69 10.80 212 83.33 92.06 72 126 157.949
standing 4826 | 0.035
position, |Intotal| 404 | 89.68 12.56 114 87.42 91.94 66 126

bpm

The 0 [336| 1819 10.32 1.05 16.11 20.27 0 46 403.507
difference| 1 68 13.68 13.02 2.60 831 19.05 -18 36 119.101
between 4,088 | 0.048
theheart |Intotal| 404 | 17.26 11.02 1 15.29 19.24 -18 46
rate in the
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Notes: * - 0 — do not play sports; 1 - do sports

Students who play sports make significantly
fewer errors in the reaction time test for choosing 2
out of 3 items compared to students who do not play
sports. Also, in students who play sports, the
difference between the values of heart rate in the
standing position and in the lying position is

significantly smaller compared to students who do
not play sports. This confirms the fact that playing
sports contributes to the economy of the work of the
cardiovascular system and the improvement of
orthostatic regulation (Fig. 1).

100,00% 100%
90,00% T _
R 80,00% 1 N ]
£ 70,00% | |
T 60,00%
5 50,00%
2 40,00% |
2 30,00% | 25%
£ 20,00% L|13% |1a% [J6% [18% 14% % [177
10,00% | p%
0,00%
1 2 3 4 5 6 7 8 9 10
Faculties

O do not do sports

@@ involved in sports

Fig. 1. The number of students (as a percentage of the total number of students at the faculty) who play
sports:
Faculties: 1 - Elementary education; 2 — Historical; 3 — Natural; 4 - Foreign philology; 5 - Preschool education;
6 — Ukrainian-speaking; 7 - Physical education; 8 — Arts; 9 — Psychological

The results of a univariate variance analysis
of the influence of the faculty where the students
study on the indicators of psychophysiological
functions and on the indicators of the orthostatic test
showed that studying at a certain faculty reliably
affects the indicators of the time of a simple visual-
motor reaction, the number of errors when
performing a test of a simple visual-motor reaction ,
on the number of errors when performing the test for
the choice of two elements out of three, on the heart
rate in the standing position and on the difference in
the heart rate between the standing position and the
lying position (tables 2, 3).
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According to the results of the Duncan test of
variance analysis, according to the indicator of the
time of a simple visual-motor reaction, the students
were divided into groups with no significant
differences between the averages, but significant
differences were found between the groups (Table 4,
Fig. 2). A total of two groups were formed. The first
group consists of the following faculties: Elementary
Education, Natural Sciences, Preschool Education,
Psychological, Historical, Physical Education and
Sports. The second group consists of the faculties:
Foreign Philology and Ukrainian Language.
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Table 2

Indicators of psychophysiological functions and orthostatic reactions of students of different faculties of
pedagogical universities (indicators that have significant differences in students of different faculties are

given)
95% confidence
Indicators Faculties| N X S m [nrenvalioRtielmean Minimum |Maximum
Lower limit U.pp.er
limit

_ 1 88 | 338.6 | 3452 | 891 | 319.47 |357.72| 293 423
2 2 76 [393.15| 67.22 | 186 | 352.52 |433.77 | 293 550
£ 3 [130|367.04| 941 | 997 | 347.21 |386.87 | 238 670
% 2 4 13141451 | 117.16 | 12.41 | 389.83 |439.19 | 233 882
ks 3 5 93 [375.56| 72.65 | 18.16 | 336.84 |414.27 | 278 516
g 5 6 [198|421.94| 120.5 | 20.66 | 379.89 | 463.98 | 248 696
a9 7 25 |403.75| 152.44 | 76.22 | 161.16 | 646.33 | 256 615
“S 8 24 | 509.5 | 141.26 | 70.63 | 284.2 | 734.27 | 306 615
£ 9 47 | 393 | 117.60 | 41.57 | 294.68 |491.31 | 257 622
= Intotal | 812 |393.01| 106.56 | 6.46 | 380.29 | 405.73 | 233 882
o o 1 88 | 19.4 | 404 | 1.04 17.15 21.64 10 24
% g 2 76 | 12.12 | 3.18 | 1.12 9.46 14.78 8 18
E* 3 [130| 227 | 2.78 | 0.65 0.89 3.66 0 10
g |5 . 4 |131| 6.48 | 692 | 0.81 4.85 8.11 0 36
g 5 = 5 93 | 12.67 | 20.61 | 5.32 1.25 24.08 1 81
e 3S 6 [198| 6.72 | 15.25 | 2.65 1.32 12.13 0 88
ep° 7 25 | 1.25 | 0.81 | 0.40 0.70 3.29 1 3
= g 8 24 2 1.25 | 0,62 -0.75 3.25 0 3
5S o |47 75 | 814 [ 287 | 069 | 1430 | 0 20
w2 Intotal 812 | 7.80 | 10.98 | 0.82 6.17 9.43 0 88
1 44 | 1005 | 27.57 | 195 | -147.27 | 348.27 81 120
o 2 40 | 82.25 | 12.71 | 6.35 62.02 | 102.48 66 97
5 3 53 | 90.83 | 13.77 | 1.89 87.03 94.63 72 126
§ - 4 50 | 95.1 | 15.36 | 4.85 84.11 | 106.09 80 126
cgE 5 90 | 91.22 | 11.63 | 3.87 82.28 | 100.17 78 114
o 82 6 31 | 8761 | 796 | 1.43 84.69 90.53 74 118
c < 7 25 | 79.67 | 6.65 | 3.84 63.13 96.21 72 84
s 8 24 | 84 10.39 6 58.18 | 109.82 72 90
* 9 42 | 88 14.24 | 5.81 73.06 | 102.94 73 114
Intotal | 404 | 89.68 | 12.55 | 1.14 87.42 91.94 66 126
c £ ¢ 1 44 | 29 22.62 16 -174.3 | 2323 13 45
o 2 g I3 2 40 | 15 476 | 2.38 7.42 22.58 12 22
P £ c 5 3 53 | 18.37 | 13.59 | 1.88 14.58 22.15 -18 46
3 & e = 4 50 | 25 9.38 2.9 18.29 31.71 14 42
% £ % % 5 |90 | 17.4 | 1039 | 3.28 9.96 24.84 0 30
£ % £ £ 6 31 | 1361 | 5.01 0.9 11.77 15.45 6 24
@S5 7 25 | 12 9.01 | 5.20 -7.74 37.07 6 24
=" 8 24 | 1467 | 8.48 | 4.24 -1.5 25.5 0 18
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9 42 | 15.83 7.44 3.03 8.02 23.64 10 30
In total | 404 | 17.26 | 11.02 0.99 15.29 19.24 -18 46

Notes: Faculties: 1 - Elementary education; 2 — Historical; 3 — Natural; 4 - Foreign philology; 5 - Preschool
education; 6 — Ukrainian-speaking; 7 - Physical education; 8 — Arts; 9 — Psychological

Table 3

The influence of studies at different faculties on indicators of psychophysiological functions and orthostatic
reactions of students of pedagogical universities according to the results of one-factor analysis of variance
(ANOVA) (indicators that have significant differences among students of different faculties are given)

Indicators Calculation S LIS Middle square F Significance
squares freedom
_ _ Between 233646 8 29205.75
Time of a simple groups
visual-motor Within 2843663 263 10812.41 2701 0.007
reaction, ms groups
In total 3077309 271
Errorsinthetest | Between | ., 5.9 8 442.651
for the reaction groups
time of choosing 2 Within 17700.59 168 105.361 4.201 0.000
elements from 3, groups
ms, number In total 21241.8 176
B
Heart rate in a gertc‘)"l'fpesn 1387.231 8 173.404
standing "
With
position, Ithin 17539.2 112 156.6 2.107 0.044
groups
bpm
In total 18926.43 120
The difference | Between | .,/ 59, 8 189.287
between the heart groups
rate in the standing | Within | 5,0, 3, 113 116.649 2623 0.026
position and in the groups
lying position, bpm In total 14695.61 121

According to the results of the Duncan test of
variance analysis, according to the indicator of the
time of a simple visual-motor reaction, the students
were divided into groups with no significant
differences between the averages, but significant
differences were found between the groups (Table 4,
Fig. 2). A total of two groups were formed. The first

group consists of the following faculties: Elementary
Education, Natural Sciences, Preschool Education,
Psychological, Historical, Physical Education and
Sports. The second group consists of the faculties:
Foreign Philology and Ukrainian Language.

Table 4

Intergroup and intragroup differences according to the results of testing students of different faculties
according to the indicator of simple visual-motor reaction time

Duncan a,b Validity of
differences

Subset for alpha = 0.05 between

Faculty N

groups of

faculties
Groups of faculties 1 2 F p

1 88 338,6 2.701 | 0.007
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3 130 367.0449
5 93 375.5625
9 47 393
2 76 393.1538
7 25 403.75
4 131 414.5169
6 198 421.9412
8 24 509.5
Intragroup significance 0.127 0.051

Means for groups in homogeneous subsets are derived.

a Uses the harmonic mean sample size = 10.193.

b Non-identical group sizes. The harmonic mean of the group sizes is used. Type | error rates are not

guaranteed.

Faculties: 1 - Elementary education; 2 — Historical; 3 — Natural; 4 - Foreign philology; 5 - Preschool

education;

6 — Ukrainian-speaking; 7 - Physical education; 8 — Arts; 9 — Psychological

In the first group, the time of a simple visual-
motor reaction is significantly shorter compared to
the second group. We believe that this is due to the
greater mobility of the nervous processes of students
who chose the faculties of the first group to study. In
addition, pedagogical activity generally requires high
mobility of nervous processes. Students of foreign
philology faculties have a significantly longer simple
visual-motor reaction time than students of other

450,00
400,00

350,00

300,00

reaction, ms

faculties (Table 4, Fig. 2). We can explain this by the
fact that students of these faculties are inclined not
only to teaching activities, but also to work as
translators. The work of a translator requires
thoughtful concentration without switching attention.
This leads to an increase in response time not only to
objects that need to be selected, but also to any
objects.

250,00

Time of a simple visual-motor

Fac

1 2 3 4 5 6 7 8 9

ulties

Fig. 2. Results of testing students of various faculties of pedagogical universities according to the time
indicator of a simple visual-motor reaction:
Faculties: 1 - Elementary education; 2 — Historical; 3 — Natural; 4 - Foreign philology; 5 - Preschool education;
6 — Ukrainian-speaking; 7 - Physical education; 8 — Arts; 9 — Psychological

B -oroupl; [ - group?2

At the same time, according to the strength
of nervous processes, which is determined by the
number of errors in the test for the choice of two
elements out of three, students of different faculties

16

were divided into three groups according to the
results of the Duncan variance analysis test. There
are no significant differences in the middle of the
groups, but significant differences were found
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between the groups (Table 5). The first group
consists of one faculty - physical education and
sports. Students of this faculty have the lowest
number of errors in the reaction time test for
choosing 2 items out of 3. This testifies to the
greatest strength of the nervous processes of the
students of this faculty. This is primarily due to the
fact that playing sports contributes to increasing the

strength of nervous processes within the genetic
range. And this is reflected in the decrease in the
number of errors in the reaction time test for
choosing 2 elements from 3. The second group
included students of the faculties of Arts, Natural
Sciences, Foreign Philology, Ukrainian Language,
and Psychology (Table 5, Fig. 3).

Table 5

Intergroup and intragroup differences according to the results of testing students of different faculties
according to the rate of errors in the test for the reaction to the choice of 2 elements from 3

Duncan a,b Validity of
differences
Faculty Subset for alpha = 0.05 B G
] of faculties
Groups of faculties 2 3 F p
7 25 1.25
8 24 2
3 130 2.2778
4 131 6.4861
6 198 6.7296
9 47 75 4.201 0.000
2 76 12.125
5 93 12.6667
1 88 19.4
Significance of differences in
the middle of the group 0.05 0.055 0.155

Means for groups in homogeneous subsets are derived.

a Uses the harmonic mean sample size = 9.155.

b Non-identical group sizes. The harmonic mean of the group sizes is used. Type | error rates are not

guaranteed.

Faculties: 1 - Elementary education; 2 — Historical; 3 — Natural; 4 - Foreign philology; 5 - Preschool
education; 6 — Ukrainian-speaking; 7 - Physical education; 8 — Arts; 9 — Psychological

These are mostly students with an average
strength of the nervous system. The third group
included students of the following faculties: History,
Preschool Education, Elementary Education. These
are mostly students with a weak but more sensitive
nervous system. It should be noted that students of
the faculty of elementary education showed the best
indicators in the mobility of the nervous system and
in general reactivity. But at the same time, students
of the faculty of primary education are the most
sensitive, which is reflected in the increase in the
number of errors in the test, which requires attention
for a certain time. It is known that the mobility and
strength of nervous processes are often in an
antagonistic relationship. This can explain the
obtained results. This also applies to students of the
Faculty of Preschool Education. Since working with

17

children of preschool and junior school age requires
a high degree of attention switching, and,
accordingly, the mobility of nervous processes,
students who have chosen these faculties to study, by
their hereditary qualities, are mainly mobile, but at
the same time - sensitive (weak) nervous system. The
third group also included students of the Faculty of
History. We believe that in this case such a factor as
the purely humanitarian orientation of the history
faculty could have influenced. As shown by our
previous research and the research of other scientists,
the students who study in humanities majors have the
lowest strength of neural processes and the greatest
mobility of neural processes. This study confirmed
the previously obtained results.
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Fig. 3. The results of testing students of different faculties of pedagogical universities according to the error
rate in the test for determining the reaction time of choosing 2 elements from 3
Faculties: 1 - Elementary education; 2 — Historical; 3 — Natural; 4 - Foreign philology; 5 - Preschool education;
6 — Ukrainian-speaking; 7 - Physical education; 8 — Arts; 9 — Psychological
B - group 1; - group 2; - group 3

As for orthostatic responses, the Duncan test ~ on the number of errors in the test on the time to
of variance analysis showed the presence of two  choose 2 elements from 3, included students of the
groups based on the results of heart rate in the  Faculty of Physical Education and Sports (Table 6, 7,
standing position and the difference between the  Fig. 4, 5).
heart rate between the standing position and the
standing position. The first group, similar to the test

Table 6
Intergroup and intragroup differences according to the results of testing students of different faculties
according to the heart rate indicator in the standing position

Duncan a,b Validity of
differences
ety N Subset for alpha = 0.05 bet;v;ltfeaecnuﬁrizsps
Groups of faculties 1 2 F p
7 25 79.67
2 40 82.25
8 24 84
6 31 87.61
9 42 88
3 53 90.83 4.024 | 0.000
5 90 91.22
4 50 95.1
1 44 100.5
Significance of differgrn;j; in the middle of the 0.104 0.053

Notes: Means for groups in homogeneous subsets are derived.
a Uses the harmonic mean sample size = 4.877
b Non-identical group sizes. The harmonic mean of the group sizes is used. Type | error rates are not guaranteed.
Faculties: 1 - Elementary education; 2 — Historical; 3 — Natural; 4 - Foreign philology; 5 - Preschool education; 6 —
Ukrainian-speaking; 7 - Physical education; 8 — Arts; 9 — Psychological

18



Health, sport, rehabilitation 2 A

/ A\
e 3p0poB’sa, cnopT, peabinitauin 1.’*,3”;‘&&?%
== 3p0poBbe, CNOPT, peabunutauus 3 8(3)
The second group included students of all  lying position to a standing position. The fact that the

other faculties. This is quite logical, since sports help  students of the Faculty of Physical Education and
to improve orthostatic reactions. This is expressed in ~ Sports proved to be more resistant to changing the
a smaller increase in heart rate when moving froma  position of the body is a proof of this position.

o 110,00
= 100,00
S E

g s 90,00 |
© . 80,00 F
£ 5

@2 7000 r
© 3 6000 F
+— o

a 50,00
(]

I

1 2 3 4 5 6 7 8 9

Faculties

Fig. 4. Results of testing students of various faculties of pedagogical universities according to the heart rate
indicator in a standing position

Faculties: 1 - Elementary education; 2 — Historical; 3 — Natural; 4 - Foreign philology; 5 - Preschool

education; 6 — Ukrainian-speaking; 7 - Physical education; 8 — Arts; 9 — Psychological

B -oowpl; - group2

Table 7
Intergroup and intragroup differences according to the results of testing students of different faculties
according to the indicator of the difference in heart rate in the standing position and in the lying position

Duncan a,b Validity of
differences
iy between
N Subset for alpha = 0.05 groups of
faculties
Groups of faculties 1 2 F p
7 25 12
6 31 13.61
8 24 14.67
2 40 15
9 42 15.83
5 90 17.4 2.623 | 0.026
3 53 18.37
4 50 25
1 44 29
Significance of differences in the
° middle of the group 0.103 0.052

Notes: Means for groups in homogeneous subsets are derived.

a Uses the harmonic mean sample size = 5.138.

b Non-identical group sizes. The harmonic mean of the group sizes is used. Type | error rates are not
guaranteed.

Faculties: 1 - Elementary education; 2 — Historical; 3 — Natural; 4 - Foreign philology; 5 - Preschool
education; 6 — Ukrainian-speaking; 7 - Physical education; 8 — Arts; 9 — Psychological

19



Health, sport, rehabilitation
3p0poB’sa, cnopT, peabinitauin
== 3p0poBbe, CNOPT, peabunurauusa

\ 1ol

—_—

\/

\

=
\
)
s

22

A

i 8(3)

30,00

25,00

20,00

rate, bpm

15,00 |

Standing heart rate-lying heart

10,00

Faculties

Fig. 5. The results of testing students of various faculties of pedagogical universities according to the

indicator of the difference between heart rate in a standing position and heart rate in a lying position:
Faculties: 1 - Elementary education; 2 — Historical; 3 — Natural; 4 - Foreign philology; 5 - Preschool
education; 6 — Ukrainian-speaking; 7 - Physical education; 8 — Arts; 9 — Psychological

1 - group 2

B -oroup 1;

It should be noted that in this study we did
not differentiate between the types of sports played
by students, and the differences in their impact on
indicators of psychophysiological functions and
orthostatic reactions. As for orthostatic reactions, we
adhered to the principle that engaging in any physical
activity has a positive effect on indicators of
cardiovascular activity on changes in body position
in space. Regarding psychophysiological indicators,
in this study it was important to determine whether
any physical exercises affect psychophysiological
functions, which are a reflection of neurodynamic
processes.

Discussion

The hypothesis put forward in this study was
partially confirmed. The first position of the
hypothesis regarding the existence of a relationship
between the indicators of psychophysiological
functions and the professional specialization that
students choose for study was confirmed in relation
to the indicators of the time of a simple visual-motor
reaction and errors in the reaction of choosing 2
elements out of 3. The indicator of a simple reaction
to an object reflects the speed of conduction of
impulses through the neurons of the brain. This
indicator also indirectly indicates the mobility of
nervous processes. This indicator turned out to be the

20

best among students of the faculties of elementary
education (that is, for future teachers of junior
grades), preschool education, and natural sciences
(that is, for future teachers of biology). We can
explain this by the fact that students who choose
these specialties to study have hereditary
predispositions to work with young children, which
requires a high level of mobility of nervous
processes. This group also included future biology
teachers. The specificity of their work requires the
ability to observe animals and plants. This requires
both the mobility of nervous processes to quickly
respond to changes in the behavior of animals, and
the strength of the nervous system to be able to
concentrate to observe various objects of living
nature.

As for the relationship between the specialty
chosen by the students for study and the orthostatic
test indicators, in this case the hypothesis was
partially confirmed: only the faculty of physical
education and sports had a reliable influence on the
orthostatic test indicators. This is explained by the
fact that practicing any kind of sport contributes to
improving the quality of autonomic regulation of
vascular tone. The same applies to the second
position of the proposed hypothesis regarding the
influence of sports on the quality of vascular tone
regulation. The relationship between sports activities
by students of different faculties and the
psychophysiological function indicator, which
reflects the strength of nervous processes - errors in
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the reaction time test for choosing two items out of
three - was also revealed. The obtained fact can be
explained by the fact that playing any kind of sport
has a positive effect on the strength of nervous
processes. The strength of nervous processes, i.e. the
ability to withstand long enough intense work
without mistakes, is a hereditary quality, but it can
vary in a certain genetically determined range. It can
be concluded that playing sports has a positive effect
on the development of the strength of the nervous
system. This position is also confirmed by the fact
that students of the Faculty of Physical Education and
Sports have significantly higher indicators of the
strength of the nervous system, which is reflected in
a smaller number of errors in the test on the speed of
the reaction of choosing 2 elements out of 3.

Based on the obtained results, we can
provide the following recommendations for physical
exercise classes for students of various faculties of
pedagogical universities. For students of the faculties
of elementary education, preschool education and the
faculty of science, we recommend more use of
mobile games. This follows from the obtained facts
regarding greater mobility of the nervous system and
less strength in students of these faculties compared
to others. Movement games are most suitable for
people with high mobility of nervous processes, as
they require quick reaction and speed of switching
attention from one object to another. It is advisable
to use mobile games in the fresh air. This will
contribute to increasing the strength of the nervous
system and its stability. This also follows from the
study of Lundvall, Maivorsdotter [28], who showed
the effectiveness of classes while staying in a favorite
place outdoors.

We can recommend walking, running,
cycling and other cyclic exercises to students of the
faculties of foreign philology, Ukrainian language,
history, psychology and the faculty of arts. These
recommendations are based on the fact that students
of these faculties have a greater strength of the
nervous system compared to other students. Namely,
cyclic exercises require the strength of nervous
processes [13, 14, 15]. In addition, these
recommendations build on the research of Banville
etal. [5], in which it was shown that physical
education teachers in US universities emphasize the
use of team sports, and the majority of students
indicate that they use cyclical exercises more at
home. All students can also be recommended to use
rhythmic exercises as homework. This coincides
with the data of Garcia and Custodio [27], which
showed the effectiveness of using rhythmic exercises
in quarantine conditions. We also recommend that all
students improve their knowledge in the field of
sports education. This is due to the fact that the
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knowledge of how to build a sports training, how to
use means of recovery of working capacity, helps a
conscious attitude towards physical exercises [25,
26]. This increases the effectiveness of physical
education and sports classes [25, 26]. We
recommend that students of the faculties of physical
education continue to improve in the chosen sport in
combination with mastering other sports at the basic
level according to the recommendations of
universities, as well as use means of injury
prevention [29, 30].

Conclusions

1. It was found that students of different
faculties differ among themselves in terms of
psychophysiological indicators. It is shown that
students of the faculties of elementary education,
preschool education and the faculty of natural
sciences have a significantly shorter reaction time in
the test for a simple visual-motor reaction (p<0.05),
and, accordingly, the best indicators of the mobility
of nervous processes in comparison with students of
other faculties of pedagogical universities It was also
determined that the students of these faculties have
the largest number of errors in the test for the choice
of two elements out of three (p<0.05), and,
accordingly, the lowest strength of nervous
processes.

2. It was determined that sports have a
positive effect on the indicators of the strength of
nervous processes according to the results of the
number of errors in the test for the reaction of
choosing two elements out of three (p<0.05). Also,
playing sports has a positive effect on the quality of
autonomic regulation of vascular tone, which is
reflected in lower values of the heart rate during the
transition from a horizontal position of the body to a
vertical one in students who play sports (p<0.05).

3. Recommendations regarding the use of
physical exercises by students of various faculties of
pedagogical universities:

- students of the faculties of elementary
education, preschool education and the faculty of
natural sciences - to use more mobile games;

- for students of the faculties of foreign
philology, Ukrainian language, history, psychology
and the faculty of arts - classes in walking, running,
cycling and other cyclical exercises;

- to all students - to use rhythmic exercises
as homework and to increase their level of
knowledge in the field of physical education and
sports;

- for students of physical education faculties
- to continue improving in the chosen sport in
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combination with mastering other sports at the basic
level according to the recommendations of
universities, as well as to use means of injury
prevention.
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