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Abstract

Purpose. To select recommendations on the use of physical culture means for students of future teachers, it is necessary
to identify their functional features and genetically determined properties of the nervous system. Purpose: to reveal
the relationship between the performance of the nervous system, orthostatic test and professional specialization of
students of pedagogical universities.

Material and methods. Students from 9 different faculties of Ukraine's leading pedagogical institute took part in the
study. The total number of subjects was 841 people. Soon the reactions were determined by the program
"Psychodiagnostics". Vegetative regulation of vascular tone were determined by the results of heart rate different
between in the in the standing position and supine position. An analysis of variance (ANOVA) using the Duncan method
was then conducted to determine the influence of the faculty of education on the testing indicators.. A correlation
analysis of testing indicators and ranks of faculties was carried out using the Tau-b Kendall method.

Results. Students of all experimental faculties were divided into 4 groups according to the number of errors in the choice
reaction test based on the results of variance analysis (Duncan method). Faculties were divided into ranks from the first
to the fourth. A significant negative correlation of the rank of the faculty according to the indicator of the strength and
speed of nervous processes with the heart rate in the standing position (p<0.05) and the difference between the heart
rate in the standing and lying positions (p<0.01) was revealed.

Conclusions. The results obtained are new in identifying differences in psychophysiological functions and orthostatic
reactions among students of pedagogical universities of different faculties; also on the fact of the presence of a
correlation between the rank of the faculty in terms of stability and strength of the nervous system of students and the
features of their psychophysiological functions and orthostatic reactions. The new facts obtained in this study are the
distribution of students into 4 groups according to the stability and strength of the nervous system (from the lowest
values to the highest): group 1 - students of the faculties of primary and preschool education, group 2 - students of
humanitarian faculties, group 3 - students of the faculty Arts, group 4 - students of the Faculty of Physical Culture and
Sports. Also new is the fact of revealing a significant negative correlation between indicators of mobility (reaction rate)
and the stability of the nervous system (the number of errors when performing a reaction rate test) in students of
pedagogical universities. It is expedient to use physical exercises in accordance with the professional characteristics and
personal inclinations of students, who were divided into 4 groups according to the indicators of reaction speed and
orthostatic test.
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AHoTAaLA
Kosin 0.B., Kosina X.J1., Kpety M., boituyKk 10.4., NaBnosuy P., FTapmaw l., beperkHa f1./l. BereTaTuBHa perynauia
CYAUHHOTO TOHYCY Ta 0CO6/1MBOCTi HEPBOBOI CUCTEMM CTYAEHTIB NegaroriyHMx yHiBepcuTeTiB. Yu € B3aEmMo3B’sA30K 3
npodecioHanbHOIO cneujianisauiero?
MerTa. Jns nigbopy pekomeHaau,i Wo A0 3acTocyBaHHA 3aco6iB Gi3NYHOT KyNbTypK ANA CTYAEHTIB - MalibyTHIX BUUTENIB
HeobXiZHO BMABUTU iX PYHKLIOHANbHI 0COBMBOCTI Ta reHeTUYHO 0BYMOB/IEHI BNACTMBOCTI HepPBOBOI cuctemu. Merta:
BMABUTM B33AEMO3B'A30K MiX MNOKa3HMKaMu poboTU HepBOBOi CUCTEMM, MOKA3HWMKaMW OPTOCTaTMYHOI npobu Ta
npodeciiiHoto cneuianisalieto CTyAeHTiB NegaroriyHMx yHiBepcuTeTis.
Marepian i metogu. CtyaeHtn 9 pisHMX GaKyabTeTiB NPOBIAHOrO NeaaroriyHoro yHisepcuteTy YKpaiHW B3AAM y4acTb Y
OOCNiAXKeHHI. 3arasbHa KinbKicTb BUMNpoOyBaHMX cTaHoBuaa 841 nwoguHa. LUBMAKicTb peakuii BM3Havanaca 3a
nporpamoto «lcuxogiarHocTnKa». OpPTOCTAaTUYHI peaKLii BU3HAYanmca 3a pesynbratamm YCC y NONOXKEHHI nexaum Ta B
NoNOXKeHHi ctosun. MpoeegeHo aucnepciliimii aHanis (ANOVA) 3 BUKOpPUCTAHHAM meToay [lyHKaH A/1A BM3HAYEeHHN
BMNAMBY PaKy/bTETY HABYAHHA Ha NMOKA3HUKKN TECTYBAHHA. MNpoBeaeHO KOPenaALiMHUIA aHani3 NOKAa3HMKIB TeCTYBAHHA Ta
paHriB ¢pakynbTeTiB 3a meTogom Tay-b KeHaganna.
Pe3ynbTtatu. CTyaeHTH BCiX NiaA0CcnigHNX GpaKynbTeTiB 32 NOKAa3HMKOM Ki/IbKOCTi MOMMWJIOK B TECTi Ha peakLito Bubopy
po3snoginununca Ha 4 rpynu 3a pesynbTaTaMu AUChepciiHoro aHanisy (metog [yHKaH). ®akynbtetn 6ynmn posnogineHi
Ha paHrM Bif Mepworo A0 4YeTBepToro. BuABneHO AOCTOBIPHWMIA HeEraTMUBHWIM B3aEMO3B’A30K paHry dakyabTeTy 3a
NOKa3HMKOM CU/IM i LIBWAKOCTI HEPBOBUX NpoueciB 3i 3HaueHHAM YCC B NosioxkeHHi ctoauun (p<0,05) Ta pisHULED MiXK
YCC B NONOMKEHHAX CTOAYM i nexaum) (p<0,01).
BucHoBKK. OTpuMMaHi pes3ynbTaT € HOBUMMM LWOAO BUABJEHHA BigMiHHOCTel ncuxodisionorivHmx ¢yHKLiN Ta
OPTOCTAaTUYHUX pPeaKUid Yy CTyAeHTiB nedaroridHMx By3iB Pi3HUX (aKynbTeTiB; TaKoX 3a (PaKTOM HAABHOCTI
KOpenAuiMHOro 3B'A3Ky Mix paHrom ¢akynbTeTy 3i CTINKOCTI Ta CUIM HEPBOBOT CUCTEMM CTYLEHTIB Ta 0COBAMBOCTI iX
ncuxodizionoriyHmMx GYHKUIM Ta OPTOCTAaTUYHMX peakuit. HoBuMKn dakTamu, OTPUMAHMMK Y LLbOMY OOCHIAMKEHHI, €
po3noain cTyaeHTiB Ha 4 rpynu 3a CTIAKICTIO Ta CUI0K0 HepPBOBOT cUCTEMM (Big, HUMKUMX 3HAYEHb 40 BUWMKX): 1 rpyna —
CTyaeHTU daKyNbTETIB NMOYATKOBOI Ta AOLWKINAbHOI OCBITH, 2 rpyna — CTYAEHTM Fr'ymaHiTapHux ¢akynbTeTis, 3 rpyna —
CTyaeHTU dakynbTeTy mucteuTs, 4 rpyna — ctyaeHTn dakynbteTy GisMYHOT KyabTypu Ta cnopTy. HoBMM Takox € daKT
BUAB/IEHHS 3HAYYLLOrO HEraTMBHOIO KOPENALIMHOro 3B'A3KY MiXK MOKa3HMKaMM PyXAMBOCTI (LWBMAKICTb peakKuii) Ta
CTIMKICTIO HEPBOBOI CUCTEMM (KiNIbKICTb MOMUIOK NMPU BUKOHAHHI TECTY WBUAKOCTI peakLii) y CTyeHTiB neaarorivHux
By3iB. Pi3nyHi BNpaBK AoLiNbHO 3aCTOCOBYBaTH BignoBigHO A0 npodeciiHnx ocobamBocTei Ta ocobUCTiICHUX 3a4aTKiB
CTYAEeHTIB, AKi 6ynM nogineHi Ha 4 rpynu 3a NOKa3sHUKaMM LBUAKOCTI peakLii Ta opTocTaTMYHOI Npobu.
Kntouosi cnosa: optonpoba, WBKAKICTb peakuii, CTyAeHTH, neaaroriyHi cneuianbHoOCTi, HepBOBa CUCTEMA

AHHOTALUA
KosuH A.B., KosuHa XK.J., Kpety M., boituyk 10.A1., MaBnosuu P., FTapmalu U., BepexxHas f.J1. BeretaTuBHas perynauus
COCYAMUCTOro TOHYca U 0cO6eHHOCTU HEPBHOI CUCTEMbI CTYAEHTOB NeAarorMiyeckux yHusepcuteTos. Ectb ain cBAsb ¢
npodeccMoHanbHoi cneymanusaumein?
Uenb. Ona nopbopa pekomeHAAUUN MO NPUMEHEHWUIO cpeacTB GU3MYECKON KynbTypbl ANA CTyAeHTOB Oyayuwimx
yuuntenen HeobxoAMMO BbIABUTbL UX PYHKLMOHAIbHblE 0COBEHHOCTM U FeHETUYECKMN 0OYCI0BEHHbIE CBOMCTBA HEPBHOW
cuctemsl. Lienb: BbIABUTb B3aMMOCBA3b MeXAy NokasaTenamu paboTbl HEPBHOM CUCTEMbI, OPTOCTATUYECKOM NPO6bI 1
npodeccMoHanbHOM cneumanmsaumenn CTyAeHTOB Neaarornyeckmx YHMBEPCUTETOB.
Martepuan un metogbl. CTyaeHTbl 9 pa3Hbix Gaky/bTETOB BeAyLL,Eero nesarormMiyeckoro yHmBepcuteTa YKpauHbl NpuHAAN
yyactme B uccneposaHuu. O6LWA@nA UYMCNEHHOCTb MCMbITYyeMblXx cocTaBuna 841 4venosek. CKOpPOCTb peaKkumu
onpegenanacb no nporpamme «fcmuxoamnarHoctmka». OpTocTaTUUECKME peaKkLmMmn onpeaensanmcb no pesynbtatam YCC
B MOJIOKEHUN Nexa U ctona. MNposeaeH AMCNepcuoHHbI aHann3 (ANOVA) ¢ ucnonb3oBaHuem meTtoda [yHKaH Ans
onpeaeneHuns BAnAHUA dakynbTeTa 0byYeHUA HA MoKasaTenn TecTupoBaHuA. MpoBeseH KOppenAuMoHHbIN aHanu3
rnokKasaTesiei TeCTUPOBAHMA U paHros GakynbTeTos no metoay Tay-b Kengann.
Pe3synbrtatbl. CTyAeHTbl BCeX UCMbITyeMbiX aKynbTeTOB MO NOKa3aTe/to KOAMYecTBa OWMOOK B TeCTe Ha peakuuto
BblboOpa pacnpegenmaunce Ha 4 rpynnbl N0 pesynbTaTaM AUCNEPCUOHHOTO aHanmn3a (metog [yHKaH). dakyabTeTbl 6b1aM
pacnpegeneHbl Ha paHrM OT MepBOro A0 4eTBepToro. BbifABAeHa AOCTOBepHaA HeraTMBHasA B3aMMOCBA3b pPaHra
daKynbTeTa NO NOKA3aTeNO CUJbl MU CKOPOCTU HEPBHbIX NPOLLECCOB €O 3HayeHnem YCC B nosoxKeHuu ctos (p<0,05) u
pasHuueit mexay YCC B NonoKeHuaAx ctoa u nexa) (p<0,01).
BbiBoAbl. [0Ny4YeHHble pe3yabTaTbl ABAAOTCA HOBbIMU NO BbIABAEHUIO PAa3ANYUi NCUXODUINONOTUYECKUX DYHKLMI U
OPTOCTAaTUYECKMX PEeaKUMi y CTYLEeHTOB NeAarornMyeckuMx By30B pasHblXx $aKynbTeToB; TakKe no GakTy Haanuus
KOPPEeNAUMOHHOM CBA3M MeXAy paHrom ¢aKynbTeTa No YCTOMYMBOCTM WU CUNE HEPBHOM CUCTEMBI CTYAEHTOB W
0COBEHHOCTU UX NCUXOPU3NONOTUYECKUX QYHKLUMIA M OPTOCTAaTUYECKUX peaKkunin. HoBbiMmK paKTamu, Noay4YeHHbIMK B
[aHHOM UCCNelOBaHUN, ABAAETCA pacnpenefieHne CTyAeHTOB Ha 4 rpynnbl MO YCTOMYMBOCTU U CUIE HEPBHOM CUCTEMDI
(OT HM3WMX 3HAYeHUI K BbiclWMM): 1 rpynna - cTyAeHTbl GaKyAbTETOB HaYya/NbHOrO M AOLWKOAbHOrO 0bpasoBaHus, 2
rpynna - cTyAeHTbl r'yMaHUTapHbIX daKynbTeTos, 3 rpynna — CTyAeHTbl daKynbTeTa UCKyccTs, 4 rpynna — CTyAeHTbl
dbakynbTeTa GM3NYECKOM Ky/bTypbl M cnopTa. HoBbiM TakKe ABnseTcA GaKT BbIABAEHUA 3HAYMMOMN OTpULATENBHOM
KOPPENALMOHHOW CBA3U MeXK Ay NoKasaTeNsaMm NOABUMKHOCTU (CKOPOCTb peakLnmn) U yCTOMYMBOCTbIO HEPBHOW CUCTEMDI
(Konnuyectso oWMOOK NPU BbINOAHEHUM TECTA CKOPOCTU PEaKUun) y CTYAEHTOB NefarorMyecknx sysos. dusnueckue
yRpa)KHEHUA LenecoobpasHO NPUMEHATb B COOTBETCTBUM C NPodeccroHaibHbIMU OCOBEHHOCTAMM U IMYHOCTHBIMMU
3a/iaTKaMu CTyA,eHTOB, KOTopble HblnM pa3geneHbl Ha 4 rpynnbl MO NOKA3aTeNAM CKOPOCTM PeakLMm U OpTOCTaTUYECKOMN
npoobbl.
KntoueBble cnosa: optonpoba, 6bIcTpoTa peakumun, CTyaeHTbl, Nefarormyeckme cneumasbHoOCTU, HEPBHAA cUcTeMa
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Introduction

In modern realities, physical inactivity is
one of the main factors in the deterioration of
people's health, including the health of students [1,
2]. This is especially true during online learning.
Therefore, the motivation of students for
independent physical culture and sports is of
particular relevance [3, 4]. For this, it is necessary
to develop such means and methods of physical
education that would correspond to their individual
psychophysiological characteristics [5]. The types
of physical activity that are suitable for the student
in terms of the characteristics of his nervous system
will more quickly cause positive emotions when
they are performed compared to those exercises
that do not correspond to the individual
characteristics of higher nervous activity [6-9].
And, if the type of physical activity suits a person,
he will do it on his own. It is one of the main health
factors [10].

Therefore, at the present stage,
differentiated physical education of students is of
great importance.  Differentiated  physical
education involves an individual approach, taking
into account the level of physical fitness, the
interests of students, their natural inclinations and
capabilities [11-14]. Also, differentiated physical
education involves taking into account the
professional specialization of students. Thus, it has
been established [5, 15] that students from different
faculties differ in the features of cognitive activity.
This is reflected in the preferences in the choice of
sports and physical activity for the use of various
physical exercises [16-18]. In order for physical
education classes to be interesting for students and
bring maximum benefits to their health, it is
necessary to select the types of motor activity
taking into account their interests, as well as
functional capabilities [19-22] and properties of
the nervous system [23].

These provisions are typical for students of
all specialties, including specialties of pedagogical
universities. Each pedagogical specialty has its
own characteristics [5]. Thus, a primary school
teacher, just like teachers of preschool education,
is a special category of teachers [6, 7]. Their
profession is distinguished by the need to possess a
wide arsenal of knowledge from various fields.
These specialists must have extensive knowledge
of the psychology of children of preschool and
primary school age, as well as communication
skills with children of this age group [5, 7, 8]. This
category of children is characterized by the
predominance of imaginative thinking over logical
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thinking, a reduced level of inhibition processes,
and a lower level of self-control ability [8, 9].
Specialists in this field perform the role of
psychologists, educators and teachers at the same
time. It is also necessary to know well and be able
to teach children knowledge from various basic
disciplines:  mathematics, literature, natural
history, and often drawing, music and physical
education. This activity requires full commitment,
the ability to work with children, the ability to
manage a group of children and be friendly [8, 10].

A differentiated selection of physical
exercises for students of different faculties should
be carried out on the basis of the features of the
work of the main systems that provide features of
movements, that is, the nervous and cardiovascular
systems [24—26]. Selection of means and methods
of physical education according to the
characteristics of higher nervous activity of
students. Tests that indirectly determine
psychophysiological characteristics are based on
determining the reaction rate in different testing
modes [27-29]. Among the tests that are easy to
use and reflect the work of regulatory systems of
vascular tone, one can single out an orthostatic test
[19-22]. Based on tests for reaction speed in
different testing modes, it is possible to determine
the mobility and stability (strength) of the nervous
system. In these tests, the higher the reaction rate,
the higher the mobility of the nervous processes
[23, 27, 28]. The fewer errors in the performance
of tests, especially tests for the reaction of choice,
the higher the stability (strength) of the nervous
system [23]. In the orthostatic test, the value of the
heart rate at rest reflects the functional state of the
cardiovascular system. In a healthy trained person,
the value of the heart rate at rest can be from 40 to
60 beats per minute. At the same time, when the
body position changes from horizontal to vertical,
the heart rate increases by no more than 30 beats
per minute [19, 20, 23]. Thus, according to this test,
one can indirectly judge the general endurance of a
person, which is determined by the state of the
cardiovascular system.

In order for students to like physical
exercises, they must correspond to the functional
features of their nervous system [28-30]. To do
this, it is necessary to identify the main patterns of
the relationship between the performance of the
nervous system, the regulation of vascular tone and
the professional specialization of students.
However, the relationship between the properties
of the nervous system, the functionality of the
regulation of vascular tone and the specialization
of future teachers was not determined. Based on the
foregoing, we formulated the main question of the
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study: is there really a connection between the
pedagogical specialization of students and the
characteristics of their nervous system, as well as
functional characteristics determined by the
orthostatic test? In this regard, we formulated the
following hypothesis: there is a connection
between the properties of the nervous system,
indicators of orthostatic reactions and the
specialization of students - future teachers.

Purpose: to reveal the relationship between
the performance of the nervous system, the
indicators of the orthostatic test and the
professional  specialization of students of
pedagogical universities.

Material and methods
Participants

Students of the leading pedagogical
university of Ukraine took part in the study. The
total number of subjects was 841 people. Of the
participants, students of the faculty of future
specialists in sport training amounted to 79 people,
students of the Art faculty were tested in the
amount of 74 people. The Faculty of Biology was
represented by 124 students, the Faculty of Foreign
Languages was represented by 127 students, the
Faculty of the Ukrainian Language by 146
students. Also, 45 students represented the Faculty
of Psychology, 74 students - the Faculty of History,
90 students studied at the Faculty of Preschool
Education and 82 students studied at the Faculty of
Primary Education.

Procedure

The study was conducted in September
2021 on the biophysics, biomechanics and
kinesology laboratory basis of the H.S. Skovoroda
Kharkiv National Pedagogical University from 9-
00 to 11-00. Students first performed an orthostatic
test, then they were tested for reaction speed in
different testing modes.

The method of determining the features of the
nervous system and vegetative regulation of
vascular tone

Peculiarities of the work of the students'
nervous system were determined according to the
program "Psychodiagnostics™ [5, 23, 29, 30]. In
this program, various images appear alternately on
the monitor screen, to which the student must
respond by pressing the mouse button. Indicators
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of reaction speed without object selection (simple
visual-motor reaction) and reaction speed with
object selection (reaction to select 2 elements out
of 3) were determined. In the reaction test without
object selection, students had to press the left
mouse button when any image appeared on the
monitor screen. In the test of choice reaction speed,
students had to press the left mouse button on the
image of geometric figures, the right button - on the
image of animals; students did not need to respond
to all other images. The number of errors in each
test was also determined.

According to these indicators, the mobility
and strength (stability) of the nervous system were
determined. Shorter reaction times were thought to
correspond to higher rates of nervous system
motility. Also, a smaller number of errors in the
choice reaction test was considered an indicator of
higher strength and stability of nervous processes
[18, 23, 29].

The method of determining the functional
state of nervous regulation of vascular tone of
students using an orthostatic test

The orthostatic test was carried out as
follows. Students measured heart rate in too
position - lying and standing. Testing was carried
out using Polar devices (fitness watches) [5, 19,
20]. The test results were evaluated as follows. The
lower the HR values in the supine position (50-64
beats/min), the higher the level of economy of the
work of the cardiovascular system, and,
accordingly, functional capabilities. Also, the
smaller the difference in heart rate between the
lying position and the standing position, the higher
the level of orthostatic regulation and, accordingly,
the body's functional capabilities.

Statistical analysis

First, samples were checked for normality
of distribution using the Kolmogorov-Smirnov
method. All samples corresponded to a normal
distribution (p>0.05). At the next stage, descriptive
statistics were determined for each measured
indicator. An analysis of variance (ANOVA) using
the Duncan method was then conducted to
determine the influence of the faculty of education
on the testing indicators. A reliable influence of the
faculty of student training was revealed only on the
indicator of the stability of the nervous system
according to the number of errors in the test on the
reaction to the choice of two elements from three
with the formation of four groups. Ranking of
students of all studied faculties was carried out
according to four groups formed by using the
Duncan test. At the next stage, a correlation
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analysis of testing indicators and ranks of faculties,
formed as a result of dispersion analysis using the
Duncan test, was carried out. At the same time, the
correlation between the test indicators was
calculated according to the Pearson method, since
all these indicators belong to the interval scale. The
correlation between the testing indicators and the
rank of the faculty was calculated by the Tau-b
Kendall rank correlation coefficient, since the rank
of the faculty refers to an ordinal (rank) scale.

Results

It was found that according to the
indicators of the properties of the nervous system,
students - future specialists in primary and
preschool education differ from students of other
pedagogical specialties. The time of a simple
visual-motor reaction is the lowest among students
of the faculty of primary education in comparison
with the values of students of the following
faculties: history, natural sciences, foreign
philology, Ukrainian language, the faculty of
future specialists in sport training, the art faculty,
and the faculty of psychology and sociology (Table
1).

The number of errors in the test for the time
of a simple visual-motor reaction is the largest
among students of the faculties of elementary
education and preschool education, and the largest
number of discrepancies according to this indicator
for students of elementary education (p<0.001;
p<0.01; p<0.05) (table 2).

The reaction time for choosing 2 items out
of 3 is the lowest among students of the faculty of
elementary education in comparison with the
values of students of the following faculties:
history, natural sciences, foreign philology,
Ukrainian language, the faculty of future
specialists in sport training, the art faculty, and the
psychology faculty (Table 3).

The number of errors in the test for the
reaction to the choice of 2 elements out of 3 is the
lowest among students of the faculties: physical
education and sports, arts and natural sciences; the
largest among students of the faculties of
elementary education, history and the faculty of
preschool education (Table 4).

From the side of the cardiovascular system,
students of the faculty of future specialists in sport
training have the best indicators (Table 5): they
have the lowest heart rate values in the lying
position and in the standing position. And the
difference between the indicators of the heart rate
lying down and in the standing position is the
largest among students of the faculty of elementary
education. The biggest differences were found
between the indicator of heart rate difference in the
lying position and in the standing position was
found in students of the faculty of elementary
education and the faculty of future specialists in
sport training (p<0.01). The same applies to HR
indicators in the lying position and in the standing
position (Table 5).

Table 1

The simple reaction time of pedagogical university students

Faculties N X S m
Primary education 82 338.60 34.53 3.81
Stories 74 393.15 57.23 6.65
Biology 124 387.04 54.14 4.86
Foreign languages 127 414.52 67.17 5.96
Preschool education 90 375.56 72.66 7.66
Ukrainian language 146 421.94 70.51 5.84
Physical education and sports| 79 403.75 62.45 7.03
Arts 74 509.50 101.26 | 11.77
Psychology 45 393.0 87.60 13.06
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Table 2

The errors number in the test for a simple reaction time test of pedagogical university students

Faculties N X S m
Primary education 82 4.20 0.41 0.05
Stories 74 1.31 0.28 0.03
Biology 124 1.73 0.07 0.01
Foreign languages 127 3.63 0.15 0.01
Preschool education 90 4.19 0.3 0.03
Ukrainian language 146 2.69 0.34 0.03
Physical education and sports| 79 0.75 0.22 0.02
Arts 74 2.25 0.89 0.10
Psychology 45 2.13 0.67 0.10

The choice reaction time of pedagogical university students

Faculties N X S m
Primary education 82 449.13 55.38 6.12
Stories 74 573.75 67.44 7.84
Biology 124 | 484.12 | 207.14 | 18.60
Foreign languages 127 542.86 77.69 6.89
Preschool education 90 522.27 78.70 8.30
Ukrainian language 146 531.24 91.40 7.56
Physical education and sports| 79 519.75 72.01 8.10
Arts 74 507.50 66.08 7.68
Psychology 45 546.50 47.10 7.02

Table 3

Table 4

The errors number in the test for a choice reaction time test of pedagogical university students

Faculties N X S m
Primary education 82 19.40 4.05 0.45
Stories 74 8.13 3.18 0.37
Biology 124 2.28 0.78 0.07
Foreign languages 127 6.49 0.92 0.08
Preschool education 90 12.67 2.61 0.28
Ukrainian language 146 6.73 1.25 0.10
Physical education and sports 79 1.25 0.26 0.03
Arts 74 2.00 0.82 0.10
Psychology 45 7.50 2.14 0.32
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Table 5
The functional state determining of pedagogical university students of a based on indicators of orthostatic
reactions
Indicators Faculties N X S m
Primary education 82 71.50 4.95 0.55
Lying heart Stories 74 67.25 9.29 1.08
rate, Biology 124 68.58 11.63 1.04
beats-min™ Foreign languages 127 70.10 8.14 0.72
Preschool education 90 71.89 8.94 0.94
Ukrainian language 146 74.00 9.22 0.76
Physical education and sports 79 65.00 4.58 0.52
Arts 74 68.00 12.49 1.45
Psychology 45 70.17 15.73 2.34
Primary education 82 100.50 27.58 3.05
Standing heart Stories 74 82.25 12.71 1.48
rate - Biology 124 90.83 13.77 1.24
beats-min Foreign languages 127 95.10 15.37 1.36
Preschool education 90 91.22 11.64 1.23
Ukrainian language 146 87.61 7.96 0.66
Physical education and sports 79 79.67 6.66 0.75
Arts 74 84.00 10.39 1.21
Psychology 45 88.00 14.24 2.12
Difference Primary education 82 29.00 22.63 2.50
between Stories 74 15.00 2.76 0.32
standing heart Biology 124 18.37 13.60 1.22
rate - lying Foreign languages 127 25.00 9.38 0.83
heart rate, Preschool education 90 17.40 5.39 0.57
beats-min! —
Ukrainian language 146 15.61 3.01 0.25
Physical education and sports 79 12.00 3.02 0.34
Arts 74 15.67 2.49 0.29
Psychology 45 15.83 2.44 0.36

Analysis of variance using the Duncan test
showed the greatest differences for different
faculties in terms of choice response errors. As a
result of using the Duncan test, all faculties were
divided into 4 groups. The first group included
elementary and preschool education faculties
students. They reliably have the highest number of
errors in the choice reaction test (Table 6, Fig. 1).
The second group included following faculties
students: biology, foreign language, Ukrainian
language, psychology, history. According to the
number of errors in the choice reaction test, they
ranked second among all the tested. The third
group consisted of students of the Art faculty, and
the fourth - students of the Faculty of future
specialists in sport training. The students of the
third and fourth groups had the lowest number of
errors in the choice reaction test. This testifies to
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the highest stability and strength of the nervous
system in students of these specialties.

According to the groups formed by the
Duncan method, the faculties were divided into
ranks from the first to the fourth. As the rank
increases, the strength and stability of nervous
processes increases, as determined by the number
of errors in the choice reaction test. Since the
groups of faculties belong to an ordinal (rank)
scale, the relationship between the indicators of the
work of the nervous system, orthostatic reactions
and the rank of the faculty in terms of the strength
and stability of the nervous system was determined
by the Tau-b Kendall rank correlation coefficient
(Table 7). Between all other indicators, the
correlation coefficient was determined by the
Pearson method, since they belong to the interval
scale of measurements.
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It was determined that there is a significant
positive relationship (p<0.05) between the rank of
the faculty according to the stability and strength of
nervous processes and reaction time (both simple
and choice reaction) (Table 7). The higher the rank
of the faculty in terms of strength and stability of
nervous processes, the greater the reaction time.
But between the rank of the faculty according to the
strength and stability of nervous processes and the
number of errors in the choice reaction test, a
negative and reliable relationship was found
(p<0.01) (Table 7). This is quite understandable,
since the rank of the faculty was determined

precisely by the number of errors in the choice
reaction test. That is, the higher the rank of the
faculty according to the indicator of strength and
stability of nervous processes, the smaller the
number of errors in the reaction speed test. Also, a
reliable negative correlation of the rank of the
faculty according to the indicator of the strength
and speed of nervous processes with the heart rate
in the standing position (p<0.05) (Table 7) and the
difference between the heart rate in the standing
and lying positions) (p<0, 01) (Table 7).

Table 6

Different faculties students testing results according to the errors number in the test for a choice reaction
time of pedagogical university students. Variance analysis using the Duncan (a, b) method (N=841, Subset
for alpha = 0.05)

Validity of
differences
Facultios Faculty groups between
N groups of
faculties
1 2 3 4 F p
Physical education and sports 79 1.24
Arts 74 2.01 4.114 | 0.000
Biology 124 4.277
foreign languages 127 5.486
Ukrainian language 146 6.529
Psychology 45 7.5
Stories 74 9.125
preschool education 90 14.45
Primary education 82 20.7
Significance of differences within 0.07 0.2 0.06 0.06
groups

Averages for groups in homogeneous subsets are displayed.

a Uses harmonic mean sample size = 9.155.

b Uneven group sizes. The harmonic mean of group sizes is used. Type | error levels are not guaranteed
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Fig. 1. Results of testing students of various faculties of pedagogical universities according to the
error rate in the test for determining the reaction time of choosing 2 elements from 3: 1 - primary
education; 2 - preschool education; 3 — biology; 4 - foreign languages; 5 - Ukrainian language; 6 —
psychology; 7 — stories; 8 — arts; 9 - physical education and sports

-

I - group 2;

[ ] - group3;

B - grouwp4

Table 7

Correlation matrix of indicators of psychophysiological functions, orthostatic test and ranks of
faculties according to the properties of the nervous system of students (N=841)

Tdeemes | g 5 3 4 5 6 7 8
tion
1. Latenttime| r 1 0.613** | 0.609** | -0.515** | -0.021 -0.431* -0.053 0.505*
of a simple
reaction®, ms| P 0 0 0.007 0.747 0.039 0.399 0.034
2. Mistakesin| -0.613%* 1 0.460** | -0.003 -0.05 -0.078 0.004 -0.002
the teston a
simple
reaction ?, p 0.002 0.001 0.959 0.489 0.273 0.954 0.97
numbers
3. latenttime| r 0.609*%* | 0.460** 1 -0.407* 0.006 -0.034 -0.059 0.088
of a reaction
choosing?, ms| P 0.004 0.001 0.042 0.924 0.591 0.35 0.081
4. Mistakesin| r -0.515*%* | -0.003 | -0.407* 1 0.03 0.025 0.039 | -0.622**
the teston a
reaction
choosing *, P 0.007 0.959 0.042 0.723 0.765 0.636 0.000
numbers
5. Heart rate, r -0.021 -0.05 0.006 0.03 1 0.431%* | -0.474** | 0.037
living ?, bpm P 0.747 0.489 0.924 0.723 0.004 0.008 0.625
6. Heart rate, r -0.431* -0.078 -0.034 0.025 0.431** 1 0.455%* | -0.421*
standing 2,
bpm P 0.039 0.273 0.591 0.765 0.006 0.008 0.038
7. Difference | -0.053 0.004 -0.059 0.039 | -0.474** | 0.455** 1 -0.514%*
between the
heart rate P 0.399 0.954 0.35 0.636 0.008 0.005 0.007
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(standing) and
Heart rate
(lying) ¢, bpm
8. Rate of r 0.505* -0.002 0.088 | -0.622** | 0.037 | -0.421* | -0.514** 1
faculty (1-4)°| p 0.034 0.97 0.081 0.000 0.625 0.038 0.007

Notes: ** - Correlation is significant at the level of 0.01; * - Correlation is significant at the level of 0.05: a - correlation

was calculated using the Pearson method; b — correlation was calculated using Kendall's Tau-b method: 1 — first group
(rank), faculties of elementary education and preschool education; 2 - the second group (rank), faculties of biology,
history, foreign languages, Ukrainian language, psychology; 3 - the third group (rank), art facultys; 4 - fourth group (rank),

faculty of future specialists in sport training

A significant negative relationship
between the time of a simple reaction and the
number of errors was also found (p<0.01) (Table
7). The reaction speed is higher, the shorter the
response time to the object. The speed of reaction
is characteristic of people with high mobility of
nervous processes. Based on the obtained data, the
shorter the reaction time to a visual stimulus, the
greater the number of errors that occur when
performing this test. The number of errors in the
reaction speed test reflects the strength and stability
of the nervous system. The fewer errors in this test,
the higher the strength and stability of the nervous
system. A similar pattern is observed for the choice
reaction test: the faster the reaction speed (the
shorter the latent reaction time), the greater the
number of errors when performing this test. That
is, the higher the mobility of the nervous system,
the lower its strength and stability. And, on the
contrary, the greater the strength and stability of the
nervous system, the less its mobility. But the
relationship between these indicators is average
(r=(-0.613), (r=(-0.515)), which indicates the
possibility of cases where both high mobility of
nervous processes and high strength and stability
of nervous processes are observed.

Discussion

The conducted study is one of the first in
the field of determining the characteristics of the
nervous system and the characteristics of the
regulation of vascular tone by students of different
pedagogical specializations. The hypothesis put
forward in this study was confirmed. Students of
different pedagogical specializations have different
properties of the nervous system. They have
different speed of reaction, and, accordingly, the
mobility of nervous processes, as well as different
resistance of the nervous system to fatigue.
Students of different faculties were divided into 4
groups (ranks) according to the strength and

38

stability of the nervous system. They also have
different indicators of reaction speed.

Group (rank) 1 - primary and preschool
education faculties students. For these students, it
is more typical to have a high speed of reaction
(mobility of nervous processes) and a high number
of errors when performing these tests (low strength
and stability of the nervous system). Such a
structure of their nervous system is connected, in
our opinion, with the fact that they intuitively chose
a pedagogical specialty based on their own nervous
system features. After all, future work with young
children requires the ability to switch attention.
And therefore, a high ability to switch attention is
a strong point of professionals who work with
young children. Accordingly, primary and
preschool education faculties students, having
intuitively chosen a pedagogical specialty, have
precisely such properties of the nervous system as
high mobility of nervous processes, high ability to
switch attention [18, 23, 29]. But these properties
are accompanied by insufficient stability of the
nervous system [29]. This is not accidental,
because a person cannot maintain a high level of
attention switching speed and a high speed of
response to external stimuli for a long time. That is
why for these students the most suitable physical
exercises will be those based on the mobility of
nervous processes. |. like any physical exercises,
they will also contribute to the strengthening of the
nervous system, improving its stability and
strength. Such exercises include mobile and sports
games, martial arts, cyclical exercises with variable
intensity of work and sufficient duration of rest.
Movement and sports games for these students
should be used in such a way that they do not lead
to great fatigue, but at the same time provide a
certain load on the body. This will contribute to the
development of their strengths, that is, the mobility
of nervous processes, and at the same time, it will
strengthen their weaknesses, that is, insufficient
strength and stability of the nervous system.

Group (rank) 2 - students of humanities
and natural sciences faculties (biology, history,
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foreign language, Ukrainian language,
psychology). These students are characterized by
average values of reaction speed and the number of
errors when performing reaction tests, that is,
average mobility and average strength of nervous
processes. This is a group of students that occupies
an intermediate place between two polar groups: a
group of students with high mobility and low
strength and stability of nervous processes and a
group of students with high strength and stability
of nervous processes and low mobility of the
nervous system. Accordingly, any physical
exercises that require an average manifestation of
all these qualities are suitable for them: cyclic
sports, dances, gymnastics, sports games, martial
arts. Exercises from these types of sports should be
applied in such a way as to provide an average load
on the body from the point of view of both mobility
and stability of the nervous system.

Group (rank) 3 - students of the Art
faculty. These students are characterized by a low
reaction speed and a small number of errors when
performing reaction tests. That is, these students
are characterized by high stability and strength of
the nervous system and relatively low mobility of
nervous processes. This, in our opinion, is due to
the fact that doing art requires a high concentration
of attention for a long time. That is why these
students have a small number of errors in reaction
tests, since they are able to concentrate for a long
time on creative work idleness And that is why they
have a relatively low level of reaction speed, that
is, the mobility of nervous processes, the ability to
switch attention [18]. Due to their ability to
concentrate attention on any task, these students
are not prone to constant switching of attention
and, accordingly, to quick reaction to external
stimuli. In this regard, physical exercises that
require a high concentration of attention for a long
time are suitable for them, for example, cyclical
exercises. Students of the Art faculty can perform
them for quite a long time, unlike students of the
faculties of elementary education and preschool
education.

Group (rank) 4 - students of the faculty of
future specialists in sport training. These students
have the highest indicators of strength and stability
of the nervous system, since they have the least
number of errors in reaction tests. This is due to the
fact that physical exercises help strengthen the
nervous system and increase its resistance to long-
term stimuli. The mobility of nervous processes
(choice reaction speed and simple reaction speed)
in students of the faculty of future specialists in
sport training does not differ reliably from this
indicator of students of other faculties. This can be
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explained by the fact that the speed of reaction is a
more hereditary indicator compared to the strength
and stability of nervous processes, and therefore
under the external influence of physical exertion, it
develops not as noticeably as the ability of the
nervous system to resist fatigue [23]. In addition,
students of the faculty of future specialists in sport
training have the best results of the orthostatic test:
they have the lowest heart rate values when moving
from a lying position to a standing position. This
indicates a high level of adaptive capabilities of
vascular tone regulation to changes in the position
of the body in space.

Thus, any physical exercises have a
positive effect on the stability and strength of the
nervous system, as well as on the orthostatic
regulation of vascular tone. This is evidenced by
the best results of the students of the faculty of
future specialists in sport training according to the
results of tests on reaction speed and orthostatic
stability.

Students of pedagogical specialties related
to creativity (music, fine arts) are distinguished by
a higher stability of the nervous system and less
mobility [18]. This is due to the fact that students
of creative specialties are more inclined to
concentrated work, which does not require frequent
switching of attention. An intermediate position is
occupied by students of the humanities.

The functional capabilities of students of
different specializations according to the results of
an orthostatic test do not differ from each other.
The only exception is a student of the faculty of
future specialists in sport training. They have a
significantly higher level of functional readiness in
comparison with students of other specialties.

Students of all faculties should use
physical exercises to improve the functional state
of the nervous and cardiovascular systems.
Physical exercises should be used according to
professional ~ characteristics and  personal
inclinations. In general, any exercises will be
useful for students of all faculties, but the greatest
benefit will be brought by exercises that
correspond to the peculiarities of the nervous
system of students of different faculties. For
students of the faculties of elementary education
and preschool education, we recommend using
mobile and sports games, martial arts, cyclical
exercises with variable intensity of work and
sufficient duration of rest. Movement and sports
games for these students should be used in such a
way that they do not lead to great fatigue, but at the
same time provide a certain load on the body. This
will contribute to the development of their
strengths, that is, the mobility of nervous
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processes, and at the same time, it will strengthen
their weaknesses, that is, insufficient strength and
stability of the nervous system.

For students of humanities and natural
sciences faculties (biology, history, foreign
language, Ukrainian language, psychology), any
physical exercises that require an average
manifestation of all these qualities are suitable:
cycle sports, dances, gymnastics, sports games,
martial arts. Exercises from these types of sports
should be applied in such a way as to provide an
average load on the body from the point of view of
both mobility and stability of the nervous system.

Physical exercises that require high
concentration of attention for a long time, for
example, cyclic exercises, are suitable for students
of the Art faculty. Students of the Art faculty can
perform them for quite a long time, unlike students
of the faculties of elementary education and
preschool education.

We recommend that students of the faculty
of future specialists in sport training continue to
improve in their chosen sport, while also studying
other sports.

The results obtained are new in relation to
our earlier data [18] on the differences in
psychophysiological functions and orthostatic
reactions of students of pedagogical universities of
different faculties, the fact of the presence of a
correlation between the rank of the faculty in terms
of stability and strength of the nervous system of
students and the  features of  their
psychophysiological functions and orthostatic
reactions. The results obtained by us in our
previous studies [18] on the impact on the
indicators of orthostatic stability only of physical
culture and sports and the absence of influence on
these indicators of professional specialization of
students were confirmed. The new facts obtained
in this study is the distribution of students into 4
groups according to the stability and strength of the
nervous system (from lower to higher values):
group 1 - students of the faculties of primary and
preschool education, group 2 - students of
humanitarian faculties, group 3 - students of the art
faculty

in sport training. Also new is the fact of
revealing a significant negative relationship
between indicators of mobility (reaction rate) and
stability of the nervous system (the number of
errors when performing a reaction rate test) among
students of pedagogical universities.
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Conclusions

1. It was determined that the greatest
stability and strength of the nervous system is
observed in students of the Art faculty and the
faculty of future specialists in sport training. This
is evidenced by the following results. Based on the
results of variance analysis using Duncan's test,
students of all experimental faculties were divided
into 4 groups based on the number of errors in the
choice reaction test. The first group included
primary and preschool education faculties students
(reliably the highest number of errors in the choice
reaction test). Foreign language and history,
Ukrainian language, psychology, biology faculties
students were included in the second group. The
third group included students of the Art faculty
(reliably the least number of errors in the choice
reaction test). The fourth group consisted of
students of the faculty of future specialists in sport
training (the smallest number of errors in the
choice reaction test and the smallest values of heart
rate increase in the orthostatic test). indicates the
highest stability and strength of the nervous system
in students of these specialties.

2. According to the groups formed by the
Duncan method, the faculties were divided into
ranks from the first to the fourth. It was determined
that there is a significant positive correlation
(p<0.05) between the rank of the faculty according
to the stability and strength of the nervous
processes and the reaction time (both simple and
choice reaction). The higher the rank of the faculty
in terms of strength and stability of nervous
processes, the greater the reaction time. But
between the rank of the faculty according to the
strength and stability of nervous processes and the
number of errors in the choice reaction test, a
negative and reliable relationship was found
(p<0.01). A reliable negative relationship between
the rank of the faculty according to the indicator of
the strength and speed of nervous processes with
the heart rate in the standing position (p<0.05) and
the difference between the heart rate in the standing
and lying positions) (p<0.01) was revealed.

3. Physical exercises should be used
according to professional characteristics and
personal inclinations. For primary and preschool
education faculties students, we recommend using
mobile and sports games, martial arts, cyclical
exercises with variable intensity of work and
sufficient duration of rest. For students of
humanities and natural sciences faculties (biology,
history, foreign language, Ukrainian language,
psychology), any physical exercises that require an
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average manifestation of all these qualities are
suitable: cycle sports, dances, gymnastics, sports
games, martial arts. Exercises from these types of
sports should be applied in such a way as to provide
an average load on the body from the point of view
of both mobility and stability of the nervous
system. Physical exercises that require high
concentration of attention for a long time, for
example, cyclic exercises, are suitable for students
of the Art faculty. Students of the Art faculty can
perform them for quite a long time, unlike students
of the faculties of elementary education and
preschool education. We recommend that students
of the faculty of future specialists in sport training
continue to improve in their chosen sport, while
also studying other sports.
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