E3S Web of Conferences 274, 09002 (2021)
STCCE – 2021

https://doi.org/10.1051/e3sconf/202127409002

Development of stress resistance of students of
engineering universities during examination
session by means of physical education
Rafael Khairullin1,3[0000-0001-8027-9854], Olga Kalimullina2, Olga Salnicova1, Elena Bachenina1,
and Sergei Ilin1,3
1Kazan

State University of Architecture and Engineering, 420043 Kazan, Russia
Region State Academy of Physical Culture, Sport and Tourism, 420010 Kazan, Russia
3Kazan State Institute of Culture, 420059 Kazan, Russia
2Volga

Abstract. The article deals with the problem of stressful situations in
learning activities and development of a person’s stress resistance. The
article investigates the conditions of stress resistance development of
students by means of physical culture. In this aspect physical culture is
considered as an integral quality of personality, as the condition and the
premise of effective educational and professional activity, as the generalized
indicator of professional culture of the future specialist and as the purpose
of self-development and self-improvement.
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1 Introduction
Nowadays, there is a clear tendency observed in the educational process that every year there
is more and more load on the intellectual, emotional and motivational spheres of a human
being [1-5]. It should be noted that this specific activity is accompanied with quite complex
morpho-functional changes in the human body, occurring against a background of significant
physical and psycho-emotional stress.
It is known that in the process of studying at the university students' health significantly
deteriorates: in some educational institutions the number of students related to the special
medical group reaches 40% of the total number of students. A large number of academic
disciplines and a significant time dedicated to independent work contribute to low physical
activity and the emergence of various diseases. Cardiovascular and respiratory systems,
musculoskeletal system diseases are of particular concern, i.e., diseases that affect the organs
which functioning is the most important for human life, and every session the student gets
involved into stress [6-9].
At the same time, the following issues are of particular interest to us: how and why
stressful situations arise in educational activity and how to develop resilience to stressful
situations. At present the phenomenon of students' stress tolerance in educational activity has
not been studied well yet. The emergence of disharmonic and deforming components of
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stress, which negatively affect the quality of student's life and his/her becoming a
professional, does not contribute to the development of stress resilience.
The research work was carried out on the basis of Kazan State University of Architecture
and Engineering. The longitudinal experimental study involved 40 students aged 17-20.
We have selected a number of special physical exercises for university students, which
they should perform immediately before examinations, on the free tension and relaxation of
the main muscle groups [10-15]. A special feature of these exercises is that they alternate
between strong muscular tension and subsequent relaxation [16-19]. Contraindications for
performing the proposed exercises are diseases of the corresponding organs, and pathologies
of the musculoskeletal system [20-24].
In order to relieve stressful conditions before exams and individual mastery of selfregulation techniques, one can perform a number of physical exercises such as «Lemon»,
«Balloon», «Fly» and «Ice Cream».

2 Materials and methods
The basic methodology of research included: the test of self-assessment of stress resistance
S. Kouchen and G. Willianson [1]; a method of express diagnostics of stress level L. Reeder,
and scales of psychological stress level (Kopina O.S.) for L. Reeder's test.

3 Results
The study was conducted in three stages.
The first stage (2018-2019) is theoretical. This stage was devoted to the choice of research
methods, determining the relevance of the topic, the degree of study, the analysis of scientific
literature related to the topic of research.
The second stage (2019-2020) is experimental. This stage included the development of
the program of development of stress resistance among university students by means of
physical culture. The experiment itself on diagnostics and formation of stress resistance of
students during the examination session was conducted.
At the final, third stage (2020), we systematized and summarized all the results that we
obtained during the research, mathematically processed the data of our experiment using
Mann-Whitney U-test and Student's t-criterion. The statements and conclusions were
formulated and clarified; the results of the study were formalized.
The novelty of our study and the results we obtained during the experiment are as follows:
1) it is proved that the development of stress resistance of the university student is a
common concern for everyone;
2) systemic, personality-oriented approaches and theories of stress resistance
development of university students are generalized at the theoretical and methodological
level; the conceptual and terminological apparatus used in diagnostics and development of
stress resistance of university students is specified and particularized;
3) the necessity of system-integrative approach to increase individual level of stress
resistance of students has been substantiated; the criteria and indicators of stress resistance
of university students have been determined;
The practical significance of the study lies in the possibility of applying the developed
model and program in higher educational institutions to improve individual stress resistance
of students as a major factor in optimizing learning activities and further successful
professional adaptation.
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4 Discussion
Main conclusions of the research.
For a modern student stress is not something supernatural, but it is just a reaction of our
body to all kinds of difficulties, which lead to psycho-emotional tension. This is especially
true for the period when an exam session starts.
One of the most effective ways to combat stress is physical activity. There are many
methods of dealing with stress, overcoming stress through sport is the most effective and
simple way to change one's psychological balance with the help of exercise. Exercise and
sports make up for the body's need for physical work. This is because doing physical activity
increases efficiency and improves the health of a student. It is not necessary to perform any
serious training, it will be enough to use the exercises we offer, but one of the main conditions
is to perform them systematically.
In our experiment we studied the development of stress resistance of university students.
At the ascertaining stage, the techniques chosen by us were offered to students in the control
and experimental groups, students of these groups answered them according to the
instructions offered by us. The obtained test data were processed, analyzed and systematized.
Namely, we mathematically processed the data using Mann-Whitney U-test and Student's
t-criterion. Having investigated the level of stress resistance with the help of «S. Kouchen
and G. Williasson Self-Assessment Stress Tolerance Test» and stress level with the help of
«L. Rieder Express Stress Level Diagnostics» we did not reveal any reliable differences
between the two groups. Fig. 1-3 are shown in the form of a diagram. They demonstrate the
data we obtained during the assessment of stress resistance and stress level in the control and
experimental groups at the ascertaining stage of the experiment. The empirical values we
received are in the zone of «insignificance». This suggests that there were no significant
differences in the level of stress resistance and stress level between students in the control
and experimental groups at the ascertaining stage.
After we conducted formative stage, in the course of which the shaping and developing
methods are implemented, namely, we trained students of the experimental group with
physical exercises, which they performed immediately before the exam. We made a control
cut using the same methods as those at the ascertaining stage. We also processed the data
mathematically using Mann-Whitney U-test and Student's t-criterion. Having investigated
the level of stress resistance with the help of «S. Kouchen and G. Williasson's self-assessment
stress test» and the stress level with the help of «L. Rieder Express Stress Level Diagnostics»
we received empirical values which fell into the zone of «significance».

Fig. 1. Self-assessment of stress tolerance among students from control group at the ascertaining stage.
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Fig. 2. Self-assessment of stress tolerance among students from experimental group at the ascertaining stage.

Fig. 3. Psychological stress level among students from control and experimental groups at the
ascertaining stage.

This indicates that the stress level of the students in the experimental group decreased and
stress tolerance increased. Fig. 4-5 show in the form of a diagram the data we received during
the assessment of stress resistance and stress level at the control stage of the experiment in
control and experimental groups.

Fig. 4. Self-assessment of stress tolerance among students in control and experimental groups (control
assessment).
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Fig. 5. Psychological stress level among students from control and experimental groups (control
assessment).

5 Conclusion
We can draw the following conclusions:
- According to the results of «L. Rieder Express Stress Level Diagnostics» after
conducting the experiment among university students, the level of stress in the experimental
group decreased, which proves the effectiveness of our proposed physical exercises
performed before the exams.
- According to the results of «S. Kouchen and G. Williasson's stress-resistance selfassessment test» after the experiment among university students, the students' selfassessment stress-resistance increased, which also indicates the effectiveness of our proposed
physical exercises performed before exams.
The goal we set at the beginning of the study – to develop special means of physical
culture to develop stress resistance of university students – has been achieved. We proved
that students engaged in sports are more resistant to stress and recover from it faster than
students who due to their health condition cannot systematically engage in physical activity.
The hypothesis that the level of stress resistance among university students will increase if
we choose effective physical exercises as the main means of physical culture to form stress
resistance has been confirmed. Physical activity and sports may function as a universal
remedy to increase health level, life expectancy and working age among the population, and
also perform as efficient preventive of antisocial manifestations.
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