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Abstract

Background and purpose. The current state of student physical education underscores the growing
relevance of tailoring physical exercises to individual interests, abilities, and capabilities. The purpose of the
study is to identify the characteristics of the nervous processes of students of humanities (philological and
historical) specialties and, on their basis, to develop recommendations for independent physical education.
Material and method. We have tested 693 students of the H.S. Skovoroda Kharkiv National Pedagogical
University. Among the students was been surveyed, 66 students studied in the specialty “history”, 116 students
were future teachers of foreign languages, 154 students were future specialists in Ukrainian philology, the
remaining students studied in other specialties. The study was conducted in September 2022 via online testing
under the Psychodiagnostics program. Students were tested to determine the latent time of the reaction in
different modes: the first mode - determination of the latent time of a simple response to a signal; mode 2 —
determination of latent reaction time under feedback conditions. The average value of the latent time of response
to exposure and the average value of the quantity of mistakes were determined.Results. Students — future
teachers of history, foreign language and Ukrainian language occupy an intermediate position between future
teachers of primary (preschool) education and future teachers of fine arts in terms of liveness and endurance of
the nervous processes. They have a lower level of liveness and a higher level of endurance of the nervous
processes compared to future teachers of preschool and primary education. They also have a higher level of
liveness and a lower level of endurance of the nervous processes compared to students - future teachers of fine
arts.Conclusions. The study made it possible to identify the characteristics of the nervous processes of students —
future teachers of history and philology. In terms of liveness and endurance of the nervous processes, they
occupy an intermediate position between students — future specialists in teaching primary school and preschool
children and future specialists in the field of fine arts. Physical education classes for students studying in the
specialties “history”, “foreign language” and ‘“Ukrainian language” must correspond to the characteristics of
their nervous processes. We recommend to future history teachers include more cyclic exercises in their classes
that correspond to the property of their nervous processes such as endurance, and we recommend to future
teachers of foreign and Ukrainian languages include more outdoor and sports games in their classes; in online
learning conditions include more exercises with the ball.
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Introduction

Currently, the relevance of physical education for students is increasing (Pavlovic, 2024, Lobo, et. all,
2023, Kozin, et. all, 2023a, Kozin, et. all, 2022, Yuniana, et. all, 2023). This is due to an increase in physical
inactivity among students. This is especially true for the last three to four years due to the increase in the share of
online learning due to pandemics, wars and other social, political and epidemiological factors (Gani, et. all,
2023, Chen, et. all, 2022, Cochon Drouet, O, et. all, 2024, Jiang Qing, et. all, 2023). Online learning creates the
greatest difficulties for physical education and sports training of students. Students are forced to practice on their
own, without teachers correcting the correct execution of technically complex movements (Tsyhura, &
Harkusha, 2023, Kozin, et. all, 2023b, Lu, et. all, 2023, Chen, et. all, 2023, Shao, et. all, 2023, Zhou, et. all,
2023, Flemons, et. all, 2024). Classes in team interactions are also difficult, which is typical for team sports,
martial arts, and also for all forms of physical education that require communication between students. As a
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result of online learning, the most vulnerable are the most widespread types and forms of organizing physical
exercises, which are usually very popular among students, that is, team sports, martial arts, dancing, aerobics,
and so on (Tsyhura, & Harkusha, 2023, Kozin, et. all, 2023b, Lu, et. all, 2023, Chen, et. all, 2023).

On the other hand, online learning creates an opportunity in physical education to search for effective
directions for an individual approach to classes. However, this requires the student’s ability and determination to
take responsibility for his own physical activity, its types, volume, intensity, routine, and so on. In order for
students whose main specialization is not related to physical education and sports to have a desire to perform
physical exercises, it is first of all necessary that they enjoy these exercises (Simonton, et. all, 2023, Burguefio,
et. all, 2023, Grastén, et. all, 2023, Martos-Garcia, et. all, 2023). This is especially true for physical exercises that
students need to perform independently, without supervision from teachers. The question arises: how to choose
physical exercises for university students in such a way that they like them? The solution to this issue is easier if
a student already has experience in sports or various types of physical activity. In this case, a student already
knows what sports and physical activity he (she) likes and what he (she) doesn’t. However, students may or may
not have such experience. If the student does not have such experience, then teachers should help him choose a
sport or physical activity. And in this case, the difficulty arises in selecting exercises (type of sport, physical
activity) for the student in such a way that it suits him (her) and likes it. To do this, exercises should develop not
only physical aspects, but also cognitive ones, which are approach to them professional activity (Martos-Garcia,
et. all, 2023, Kinder, et. all, 2023, Kaloka, et. all, 2023, Zhou, et. all, 2023, Salvador- Garcia Zhou, et al., 2024).
Only in this case will the student study independently and with pleasure, which is a necessary condition for
constant studies, increasing the level of physical fitness, maintaining and strengthening health. Naturally, in
conditions of limited time, which is studying at the university, in combination with online learning, the student’s
choice of exercises (sport or physical activity) by trying them out one by one is a difficult task (Pavlovic, &
Siryi, 2023, Kozin, & Matlaiev, 2023, Bujdos, et. all, 2023, Kozina, Z., et. all, 2022).

How can we help students choose exercises for physical education so that they suit them, that is, they
like them and give maximum pleasure when performing them? Obviously, the selection of exercises for
university students should be based on their individual characteristics of the properties of the nervous processes,
functional and physical capabilities, inclinations and interests.

In our previous studies (Kozin, et. all, 2022, Kozin, et. all, 2023a, 2023b) it was shown that, indeed,
there are professional characteristics of students of the Art Faculty and faculties of preschool and primary
education according to psychophysiological characteristics. Students of the Art Faculty are characterized by high
levels of stability and endurance of the nervous processes, that is, the ability to work for a long time without
errors. At the same time, students of the Art Faculty are characterized by low levels of nervous processes
liveness, i.e. ability to shift attention. Students of the faculties of preschool and primary education, on the
contrary, are characterized by high rates of liveness of the nervous processes and low rates of stability and
endurance of the nervous processes. stems. Based on the results obtained, recommendations were developed for
a differentiated selection of exercises for students of these faculties. The application of these recommendations
in the physical education of students has shown the high efficiency of selecting physical exercises according to
the characteristics of the properties of the nervous processes of students, which is closely related to their future
professional specialization (Kozin, et. all, 2022, Kozin, et. all, 2023a, 2023b).

The question arises: do students of other humanities specialties, for example, philology and history,
differ from representatives of other faculties in the properties of the nervous processes, and are there physical
exercises that are suitable specifically for these students?

In this regard, this study posed a hypothesis: there are features of reaction speed indicators in various
testing modes and the properties of the nervous processes among students of historical and philological
specialties, on the basis of which exercises for independent online physical education classes should be selected.

The purpose of the study is to identify the characteristics of the nervous processes of students of
humanities (philological and historical) specialties and, on their basis, to develop recommendations for
independent physical education.

Material and methods
Participants

We have tested 693 students of the H.S. Skovoroda Kharkiv National Pedagogical University, Ukraine.
Among the students was been surveyed, 69 received the specialty of primary school teachers, 66 students studied
in the specialty "history", 110 students were future biologists, 116 were future teachers of foreign languages, 82
students were trained as preschool teachers, 154 students were future specialists in Ukrainian philology, 31
students were specialists in the field of physical education and sports, 29 students specialized in fine arts and
design, 36 students specialized in sociology and psychology.
Study design

The study was conducted in September 2022 via online testing under the Psychodiagnostics program.
The goals, conditions and rules of conduct for testing were explained to the students. Students were tested in the
morning from 9-00 to 9-30.
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Testing was carried out as follows. First, students were explained what the purpose of the study was.
They were informed that they would be tested to determine the latent time of reaction in different testing modes:
the first mode - determination of the latent time of a simple response to a signal; Mode 2 — determination of
latent reaction time under feedback conditions, in which, as the response time to a signal decreases, the time
between signals also decreases. The total number of signal exposures is 50. The average value of the latent time
of response to the exposure and the average value of the quantity of mistakes for each student are determined.
The fewer the quantity of mistakes, the higher the endurance of the nervous processes. The shorter the latent
time to respond to a signal, the higher the liveness of the nervous processes (Kozin, et. all, 2022, Kozin, et. all,
2023a, 2023b).
Statistical analysis
First, all student samples were checked for compliance with the normal distribution using the
Kolmogorov-Smirnov method. Since all samples of examined students corresponded to a normal distribution,
students from different professional specializations were compared using the Student’s t-test. Students of
philological specialties (foreign languages and Ukrainian language), future history teachers were compared with
students of other specializations. Differences were considered significant at a significance level of less than 0.05.

Results
The results of the study confirmed our assumption that students of certain humanitarian specialties, such
as history and philology, are significantly different from representatives of other specialties (biology, preschool
and primary education, sociology and psychology, physical education and sports, art) in a number of indicators
of the functioning of the nervous processes. Even according to the most basic test for determining the latent time
of a simple response to a signal, future history teachers have significantly higher latent reaction time indicators
(reaction speed is significantly lower) compared to future biology teachers, primary school teachers and
preschool teachers (p<0. 05) (Table 1). Also, the latent reaction time is significantly higher for future foreign
language teachers compared to future preschool teachers compared to future primary school teachers and
significantly lower compared to future fine arts teachers (p<0.05) (Table 1). Future teachers of the Ukrainian
language have a significantly higher latent reaction time (reaction speed, accordingly, significantly lower)
compared to future primary school teachers, preschool teachers and coaches in their chosen sport, and compared
to future fine arts teachers, reaction time significantly lower (reaction speed significantly higher) (Table 1).
Table 1
The results of the verification of the reliability of the differences in the indicators nervous processes (Time of a
simple response, ms) of students of different specialties of pedagogical universities

PS | 1(n=69) | 2(n=66) | 3 (n=110) | 4(n=116) | 5(=82) | 6 (n=154) | 7(n=31) | 8 (1=29) | 9 (n=36)
PSI % ms | 338603 | 393.15 367.04 41452 | 35556 | 42194 | 403.75 | 509.5 393.0
S,ms | 4.3 67.23 74.14 87.17 72.66 80.51 14245 | 4126 37.6
20t 3.36
p 0.00
3| 0t 1.973 2411
p 0.01 0.00
41 t 3.145 1.639 1.349
p 0.00 0.09 0.052
50t 2.627 1.777 1.560 1.371
p 0.00 0.04 0.015 0.047
61 t 3.547 1471 1.786 0.633 1.940
p 0.00 0.026 0.03 0.818 0.01
7t 1.615 0.942 1.024 0.879 0.894 0.996
p 0.011 0.338 0.245 0.422 0.400 0.274
8| t 3437 | 2354 2.431 1.934 2.68 1.836 1.414
p 0.01 0.00 0.00 0.01 0.0 0.02 0.037
9| t 2.105 1.969 1.288 1.022 0.866 1.422 0.816 2.041 -
p 0.00 0.06 0.073 0.247 0.441 0.035 0.518 0.00 -

Notes: PS - professional specialization: 1 - primary school teacher, 2 - history teacher, 3 - biology teacher, 4 - foreign
language teacher, 5 - preschool teacher, 6 - Ukrainian language teacher, 7 - trainer in selected sport, 8 — fine arts teacher, 9 —

sociologist (psychologist); & — group average value of the latent reaction time of the simple response test (ms), S — standard
deviation, t — Student’s test criterion, p — significance level
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Thus, in terms of the speed of a simple response to a signal, students of the specialty’s “history”,
“foreign language” and “Ukrainian language” significantly differ in the direction of increasing the latent reaction
time and, accordingly, decreasing the reaction speed, from students of the specialties “primary education”,
“preschool education”, “biology” (p<0.05). At the same time, the reaction speed indicators of students - future
teachers of history, foreign languages and the Ukrainian language are significantly lower compared to future
teachers of fine arts (p<0.05) (Table 1).

We also obtained similar results for the rate of reaction to a signal in feedback mode. For students —
future teachers of history, foreign language and Ukrainian language, the latent time of reaction to a signal in
feedback mode is significantly higher (accordingly, the reaction speed is significantly lower) compared to
students — future teachers of primary school, biology and preschool teachers (p< 0.05) (Table 2). At the same
time, future historians and philologists have significantly lower latent reaction time indicators (correspondingly,
higher reaction speed) compared to future fine arts teachers (p<0.05) (Table 2). Since the speed of reaction in the
feedback mode reflects the liveness of the nervous processes, we can conclude that future teachers of history and
philology significantly differ from future primary school teachers and educators in preschool institutions in the
direction of a less mobile nervous processes, and from future teachers of fine arts, on the contrary, in side of the
more mobile nervous processes.

A comparison of future teachers of history, a foreign language and the Ukrainian language with each
other according to these indicators showed that the least mobile nervous processes is among future historians,
and the most mobile is among future teachers of the Ukrainian language. Future foreign language teachers
occupy an intermediate position in terms of nervous processes liveness in this comparison (p<0.05). Also, all
students, future teachers of history and philology, who were specifically compared in this study with
representatives of other specializations, in terms of nervous processes liveness, occupy an intermediate position
between future teachers of preschool education and primary education.

Table 2
The results of checking the reliability of the differences in indicators of psychophysiological functions (response
time for choosing two elements out of three) of students of different faculties of pedagogical universities

PS | 1(n=69) | 2(n=66) | 3(n=110) |4 (n=116)| 5 (n=82) |6 (n=154)| 7 (n=31) | 8 (n=29) | 9 (n=36)
PS | % ms | 449.13 | 573.75 484.12 54286 | 52227 | 53124 | 51975 | 5775 546.5
S,ms | 5538 | 67.44 57.14 77.69 78.7 91.4 72.01 66.08 47.1
2 t 1.242
p 0.091
3 t 1.467 | 3.606
p 0.027 0.00
4 t 5269 | 2213 3.732
p 0.00 0.0 0.00
5 t 4.119 1.721 2.800 1.363
p 0.00 0.05 0.00 0.049
6 t 5.147 1.414 3.795 1.575 1.139
p 0.00 0.037 0.00 0.014 | 0.150
7 t 2.546 1.732 1.904 0.827 1.871 2.668
p 0.00 0.05 0.01 0.501 0.02 0.00
8 t 4084 | 1.732 1.638 1.300 1.185 1.113 0.707
p 0.00 0.05 0.09 0.068 | 0.121 0.168 0.699
9 t 43 1.643 3.239 1.142 1.294 1.722 1.633 1.225 -
p 0.00 0.09 0.00 0.147 | 0.070 0.05 0.010 0.100 -

Notes: PS - professional specialization, Student specialties: 1 - primary school teacher, 2 - history teacher, 3 -
biology teacher, 4 - foreign language teacher, 5 - preschool teacher, 6 - Ukrainian language teacher, 7 - trainer in
selected sport, 8 — fine arts teacher, 9 — sociologist (psychologist); * — group average value of the latent
response time of choosing two elements out of three (ms), S — standard deviation, t — Student’s test criterion, p —
significance level
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However, in terms of the quantity of mistakes in the test for determining latent response time, future
history and philology teachers showed significantly better results compared to future primary school and
preschool teachers, and significantly worse results compared to future fine arts teachers (p<0.05) (Table 3). The
quantity of mistakes in the response speed test in feedback mode reflects the endurance and strength of the
nervous processes. The fewer errors in this test, the more stable the nervous processes.

In this regard, we can conclude that students — future teachers of history, foreign language and
Ukrainian language occupy an intermediate position between future teachers of primary (preschool) education
and future teachers of fine arts in terms of liveness and endurance of the nervous processes. They have a lower
level of liveness and a higher level of nervous processes compared to future teachers of preschool and primary
education. They also have a higher level of liveness and a lower level of endurance of the nervous processes
compared to students - future teachers of fine arts. At the same time, future historians and philologists also differ
significantly (p<0.05) from each other. Students - future history teachers have a significantly lower response
speed in all testing modes and, accordingly, liveness of the nervous processes, and a significantly higher mental
endurance compared to students - future foreign language teachers and, especially, compared to future teachers
of the Ukrainian language. Students - future foreign language teachers occupy an intermediate place between
future history teachers and future teachers of the Ukrainian language.

Table 3
Results of verification of the reliability of the indicators of psychophysiological functions (Tests in the response
hour test for the choice of 2 elements from 3, as many as possible) of students from various faculties of the
Pedagogical University

PS | 1(n=69) | 2(n=66) | 3(n=110) |4 (n=116)| 5 (n=82) |6 (n=154)| 7 (n=31) | 8 (n=29) | 9 (n=36)
PS | & ms| 194 6.13 2.28 6.49 12.67 5.25 2.00 1.25 75
S,ms | 4.05 1.18 0.78 1.92 2.61 1.73 0.82 0.26 1.14
2 t 3.388
p 0.00
3 t 3514 | 3.017
p 0.00 0.00
4 t 4.938 37 1.423
p 0.00 0.0 0.035
5 t 4.119 | 2741 1.778 1.589
p 0.00 0.00 0.04 0.013
6 t 6.720 | 2715 1.246 1.336 1.752
p 0.00 0.00 0.090 0.056 0.04
7 t 3.726 | 3.266 1.051 1.759 1.604 1.603
p 0.00 0.00 0.219 0.04 0012 | 0.012
8 t 6464 | 3.266 0.404 1.759 | 2.192 1.603 1.414
p 0.00 0.00 0.997 0.04 0.00 0.012 0.037
9 t 3714 | 2.500 1.320 0915 | 0914 1.153 1.633 1.633 -
p 0.00 0.00 0.061 0372 | 0374 | 0.140 0.010 0.01 -

Notes: PS - professional specialization, Student specialties: 1 - primary school teacher, 2 - history teacher, 3 -
biology teacher, 4 - foreign language teacher, 5 - preschool teacher, 6 - Ukrainian language teacher, 7 - trainer in

selected sport, 8 — fine arts teacher, 9 — sociologist (psychologist); ¥ — group average value of the quantity of
mistakes in the test for determining the latent response time of choosing two elements out of three (quantity), S —
standard deviation, t — Student’s test criterion, p — significance level

Discussion

The hypothesis posed in this study was confirmed. We found that students of philological and historical
specialties at the Pedagogical University significantly differ from representatives of other pedagogical specialties
in terms of response speed in different testing modes. We found that students — future teachers of history, foreign
languages and the Ukrainian language are significantly different from students — future teachers of preschool
education and primary school in terms of response speed. Students — future teachers of history and philology
have a significantly longer latent response time and, accordingly, a lower response speed compared to future

517

JPES ®  www.efsupit.ro



ZHANNETA KOZINA, YAROSLAVA BEREZHNA, YURII BOYCHUK, OLEKSII KOZIN, YULIIA
GOLENKOVA, STANISLAV POLISHCHUK, SWAMYNATHAN SANJAYKUMAR

teachers of primary school and preschool education. This also applies to a simple response to a signal and the
response of choosing two elements out of three in feedback mode. At the same time, the indicators of students —
future teachers of history and philology are significantly lower latent response time and, accordingly, higher
response speed compared to students — future teachers of fine arts. Accordingly, the liveness of the nervous
processes of future teachers of history, foreign language and Ukrainian language occupies an intermediate
position between future specialists in preschool and primary education and future specialists in the field of fine
arts: it is less than that of students of preschool and primary education and higher than that of students,
specializing in the field of fine arts.

Regarding the indicators of endurance of the nervous processes, which was determined by the quantity
of mistakes in the response speed test in feedback mode, it was found that students studying in the specialties
“history”, “foreign language” and ‘“Ukrainian language” had significantly less the quantity of mistakes in this
test compared to students studying in the specialties “preschool education” and “primary education”. This
indicates that students — future teachers of history and philology have significantly higher endurance of the
nervous processes compared to students studying in the specialties "primary education" and "preschool
education", and significantly higher indicators of endurance of the nervous processes. At the same time, these
students have significantly lower indicators of endurance of the nervous processes compared to students who are
future teachers of fine arts.

We can explain the revealed dates by the fact that students, when entering university, intuitively choose
specialties that suit them according to their properties of the nervous processes (Pavlovic, & Siryi, 2023, Kozin,
& Matlaiev, 2023, Bujdos, et. all, 2023, Kozina, Z., et.all, 2022). Thus, those who have a predominant liveness
of the nervous processes choose specialties that require frequent switching of attention, for example, working
with small children, i.e. — faculties of preschool and primary education (Pavlovic, & Siryi, 2023, Kozin, &
Matlaiev, 2023, Bujdos, et. all, 2023, Kozina, Z., et. all, 2022). Students who, on the contrary, have less liveness
of the nervous processes and higher endurance of the nervous processes, choose specialties where it is necessary
to maintain concentration on something for a long time without making mistakes. These specialties include fine
arts (Kozin, et. all, 2022, Kozin, et. all, 2023a, 2023b). History classes also require high concentration of
attention, so it is no coincidence that future history teachers take second place among the students surveyed after
fine arts students in terms of endurance of the nervous processes. Next after future history teachers are students
specializing in foreign languages and the Ukrainian language.

Based on the data obtained, we can recommend it to students studying history majors, “foreign
language” and “Ukrainian language” exercises that require endurance and concentration, for example, cyclic
exercises (long walking, running, swimming, cycling, and so on). We can also recommend to these students
exercises that require the manifestation of the liveness of the nervous processes and switching attention:
gymnastic complexes with a large number of exercises and their frequent change, sports and outdoor games,
martial arts.

Since students — future teachers of history and philology have an average and the severity of both
liveness and endurance of the nervous processes, then they can be recommended to engage in both cyclic types
of physical activity, as well as outdoor and sports games, as well as martial arts. They can also use gymnastics
complexes with a large number of exercises that require both concentration and switching of attention. Certainly,
these recommendations apply exclusively to students who find it difficult to choose their sport or physical
activity. At the next stages of our research, it is planned to develop and substantiate special methods of physical
culture for students of humanities.

Conclusions

1. In terms of the speed of a simple response to a signal, students of the specialties “history”, “foreign
language” and “Ukrainian language” significantly differ in the direction of increasing the latent response time
and, accordingly, decreasing the response speed, from students of the specialties “primary education”,
“preschool education”, “biology” (p<0.05). At the same time, the response speed indicators of students — future
teachers of history, foreign languages and the Ukrainian language are significantly lower compared to future
teachers of fine arts (p<0.05).

2. For students — future teachers of history, foreign language and Ukrainian language, the latent time of
response to a signal in the feedback mode is significantly higher (accordingly, the response speed is significantly
lower) compared to students — future teachers of primary school, biology and preschool teachers (p<0.05).
Future historians and philologists have significantly lower latent response time indicators (correspondingly,
higher response speed) compared to future fine arts teachers (p<0.05). Future teachers of history and philology
significantly differ from future primary school teachers and educators in preschool institutions in the direction of
a less mobile nervous processes, and from future teachers of fine arts, on the contrary, in the direction of a more
mobile nervous processes.

3. In terms of the quantity of mistakes in the test for determining the latent response time, future history
and philology teachers showed significantly better results compared to future primary school and preschool
teachers and significantly worse results compared to future fine arts teachers (p<0.05).
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4. Students — future teachers of history, foreign language and Ukrainian language occupy an
intermediate position between future teachers of primary (preschool) education and future teachers of fine arts in
terms of liveness and endurance of the nervous processes. They have a lower level of liveness and a higher level
of endurance of the nervous processes compared to future teachers of preschool and primary education. They
also have a higher level of liveness and a lower level of endurance of the nervous processes compared to students
- future teachers of fine arts.

5. The study made it possible to identify the characteristics of the nervous processes of students - future
teachers of history and philology. In terms of liveness and endurance of the nervous processes, they occupy an
intermediate position between students — future specialists in teaching primary school children and future
specialists in the field of fine arts. Therefore, physical education classes for students studying in the specialties
“history”, “foreign language” and “Ukrainian language” must correspond to the characteristics of their nervous
processes. We recommend that future history teachers include in their classes more exercises of a cyclic nature,
which correspond to such a property of their nervous processes as endurance, and we recommend that future
teachers of foreign and Ukrainian languages include more active and sports games in their classes, in the
conditions of learning in the mode online — more exercises with the ball.
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