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Abstract

Background
and Study Aim

Material and

Physical training plays a crucial role in preparing future specialists for the demands of the oil and
gas industry, where physical endurance and coordination are essential for professional activities.
Implementing effective training methods can enhance students’ physical preparedness and overall
performance. To identify the pedagogical conditions for using the game method in the process of
professional and applied physical training of oil and gas students.

The study involved students of the specialty “Oil and gas engineering” aged 17-18 (n=60). The
students were divided into a control (n=30) and an experimental group (n=30). Physical fitness
was assessed using motor tests that evaluated key motor qualities, including strength, endurance,

Widespread use of the game method contributed to a higher growth rate of the development
level of most indicators of physical fithess among students of the experimental group. Significant
improvement in physical fitness indicators (p < 0.05) was found in almost all indicators in both
groups. However, in the experimental group, an improvement (p < 0.001) was found in 9 out of 11
indicators. In the control group, a significant improvement in the results (p < 0.001) occurred only in
5 out of 11 cases. The use of the game method contributed to a higher growth rate of the development
level of coordination abilities in students of the experimental group. Significant improvement (p <
0.001) in the experimental group was found in 2 out of 3 indicators of coordination preparedness.
Along with this, a significant increase in such professionally significant motor quality as general
endurance at the level (p < 0.001) was found in students of the experimental group (test “3000 m

During the planning of physical education classes, the content, means and methods should be
focused on the game form of learning, because game activity is distinguished by its intensity,
dynamism, variety and unpredictability of the results of game actions. The use of competitive
and game methods in the process of developing students’ physical qualities allows students to
fully reveal their functional capabilities and fully realize their motor potential. Theoretical and
methodological training of students in physical education classes is a kind of basis for improving
the development of motor qualities, strengthening and maintaining health, forming students’
readiness for independent use of physical education tools for personal self-improvement.
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qualifications but also a well-developed level of

Methods
speed, flexibility, and coordination abilities.
Results
running”).
Conclusions
Keywords:
Introduction

The oil and gas industry remains one of the key
sectors of the global economy, meeting a significant
portion of the world’s energy needs. This explains
the significant number of higher educational
institutions that are currently training specialists of
various profiles and levels for oil and gas production,
as well as the strong interest among young people
worldwide in obtaining a higher education in the
oil and gas field. However, professionals in this
field operate in challenging climatic and industrial
conditions, requiring not only high technical
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physical fitness. Extended shifts, work in extreme
environments, and physically demanding tasks
make physical preparedness a critical factor in
professional suitability [1, 2, 3].

As emphasized above, working in the oil and
gas industry places high demands on the health,
physical and mental qualities of employees.
Factors that have a negative impact on the health
of specialists include: a high production accident
hazard, the use of regional and interregional shift
work methods, a combination of shift work methods
and variable work regimes, the presence of harmful
production factors, the isolated location of gas
fields and compressor stations, intensive work that
is replaced by a long period of rest, a change in the
social environment and psychological microclimate



) ( PHYSICAL
/ () EDUCATION
OF STUDENTS

of shift teams. Among the specialties of the oil and
gas profile, the professions of search, extraction,
transport and processing of petroleum products
are among the most harmful and dangerous.
Most specialists are required to manually lift and
transport heavy loads. At the same time, the work
is carried out in conditions of sharp changes in
temperature and humidity, as well as noise and
vibration generated by oil equipment. Many
specialists deal with substances harmful to health.
The work is physically demanding and tiring and
is performed at any time of the day or season,
regardless of the weather and without adequate
shelter from adverse environmental factors. All
this puts forward increased requirements for the
physical and mental readiness of specialists for
professional activity [4, 5, 6].

According to [7, 8] the process of physical
education for professional orientation in higher
education institutions should be carried out for
students of all specialties throughout the entire
period of educational activity. After all, the
similarity of the type of sport or its elements with
the basic requirements of the profession for the
human body ensures a high professional-applied
effect of sports training, which is felt even after the
cessation of sports. Researchers [9, 10] analyzing
various types of motor activity argue that some
sports have a training effect on functions without
a high level of development of which the full
profession assimilation is impossible. While other
types of motor activity favorably affect the body’s
systems, which provide adaptation to professional
conditions.

Game activity in general and various technical
and tactical actions of sports games in particular
have unique properties for the formation of vital
skills and abilities of students, contribute to the
comprehensive development of their physical and
mental qualities. The process of improving technical
and tactical actions in sports games is an effective
means of strengthening health and recreation and
can be used by a person throughout his life [11, 12].

For the effective professional activity of future
specialists in the oil and gas industry, such motor
abilities as strength, endurance (general and
static), coordination abilities, and speed will be of
great importance. Among the psychophysiological
functions, priority is given to vestibular stability,
attention functions (switching, distribution),
operational thinking, and reaction speed. Important
personality qualities are courage, determination,
communicability, resistance to adverse conditions
[13, 14].

In this context, the importance of certain
psychophysical and personal qualities for successful
gaming activities is evident. The authors [15, 16]
highlight skills such as the ability to navigate in
short time frames of the game, speed of decision
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making, teamwork and quick joint decision making
to achieve set goals. Equally important is the sense
of mutual help and assistance, the ability to spread
and concentrate attention on one or more objects,
differentiation of muscle efforts, interaction with
partners in a limited space, the ability to overcome
stressful situations. Among the motor qualities,
coordination abilities, strength, speed, endurance,
flexibility should be highlighted. Moreover, sports
games are characterized by a significant variety
of movements of varying intensity, saturated with
elements of running and jumping. Great mobility,
the need to quickly respond to a constantly changing
game situation, place high and versatile demands on
the body. All this leads to an increase in the strength
and mobility of nervous processes, improvement of
coordination abilities, improvement of functions
of the visual analyzer, strengthening of blood
circulation and respiration, development of mental
functions such as attention, memory, and thinking.
As evident, training methods that incorporate
elements of sports games align with the objectives
of applied physical training of future oil and gas
industry professionals [17, 18].

As noted by the authors [19, 20] the advantage
of sports games as a factor of adaptation to
educational and professional activities is not only
that they can be used to model different situations
faced by students and professionals in the oil and
gas industry, but mainly because they are the most
adequate means of raising essential qualities and
skills. Thus, a contradiction was revealed between
the need for widespread use of the game method
in the process of professional and applied physical
training of future oil and gas specialists on the
one hand and the insufficient development of this
problem on the other. This indicates the relevance
and expediency of conducting this study.

Hypothesis. 1t is assumed that the extensive
use of outdoor and sports games in the process
of professional- applied physical training of oil
and gas students will contribute to improving the
level of development of professionally significant
psychophysical qualities.

Study purpose to identify the pedagogical
conditions for using the game method in the process
of professional and applied physical training of oil
and gas students.

Material and Methods

Participants

The experiment involved students studying
in the specialty “Oil and Gas Engineering and
Technologies” (n=60). Students aged 17-18 years
were divided into control (n=30) and experimental
groups (n=30). The created groups were identical in
terms of physical fitness level. The study protocol
was approved by the Commission on Ethics, Integrity
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and Gender Equality of the Ivano-Frankivsk National
Technical University of Oil and Gas (Ukraine) (No.1
dated 20.12.2024).

Research Design

The pedagogical experiment lasted 9 months.
Assessment of physical fithess was carried out
with the help of motor tests, which determine the
manifestation of the main motor qualities: strength,
endurance, speed, flexibility and coordination
abilities. Testing was conducted at the beginning
and end of the experiment.

Test 1: 100 m running (s).

Test 2: Pull-ups (number of times).

Test 3: Bant-Arm Hang Test (s) [21].

Test 4: 3000 m running (min).

Test 5: Standing long jump (cm).

Test 6: Vertical Jump Test (cm).

Test 7: Handgrip Strength Test (kg) [22].

Test 8: Numbered medicine ball run test (s) [23].

Test 9: Balsom Agility Test with basketball
dribbling (s) [24].

Test 10: Sprint at the Given Rhythm Test with
basketball dribbling (s) [24].

Test 11: Stand and Reach Flexibility Test (cm)
[21].

The control and experimental groups trained
2 times a week for 2 hours. In addition, students
of both groups were provided with 2-3 hours of
independent activities with physical exercises to
improve the level of development of professionally
relevant physical qualities and skills. The content
of the classes and training loads were similar in
both groups. The only exception was the specifics
of using the game method. In the control group,
classes were conducted in accordance with the
recommendations [25, 26] for conducting physical
education classes with students at a higher
education institution. In the experimental group,
a special program of professional-applied physical
training was applied with the predominant use of
the game method. Preference was given to the game
method because it eliminates monotony, involves
rapid changes in game situations, and introduces
unpredictability. For this reason, the game method
was applied when studying almost all sections of
the curriculum, including athletics and swimming.
Moreover, training process in experimental group
was divided into fixed practice and random practice.
Fixed practice was used when new motor actions
were learned. That is, a lot of repetitions over and
over without many distractions and almost at the
same position, whereas, during the random practice
studentsdidlots of repetitions without anyrepetition
which was similar like one before. This method was
used in order to provide high level of transfer from
the training process to the real game situations.
Since, sports games like volleyball or basketball do
not have the same actions, there are similar ones but
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not the same. Small-side games 1v1, 2v2 or 3v3 or
4v4 were often used in experimental group. During
these games students had an opportunity to touch
the ball many times and learn how to work as a
team. Moreover, experiencing friendly competition,
this version of sports games lays a solid foundation
for the development of professionally significant
psychophysical qualities of the future petroleum
engineers.

The meaningful orientation of using the game
method for the development of motor qualities
was as follows. If the purpose of the lesson was
the development of strength, then it included
mobile games with a short-term speed-power load
and various forms of overcoming the opponent’s
muscle resistance in direct contact with him. The
main content components of such games include
pulling, collisions, holding, pushing, elements of
wrestling, weightlifting, armwrestling. To develop
speed, games were used that required instant
responses to visual, auditory and tactile signals.
To improve this motor quality, motor tasks with
periodic acceleration, sudden stops, rapid jerks,
short-distance running, and other motor acts
aimed at consciously and purposefully outpacing
the opponent were also used. To develop agility,
games were used that involved precise coordination
of movements and quick coordination of actions
between teammates. To develop endurance, games
were used that require a significant expenditure
of strength and energy with frequent repetition of
complex motor operations or prolonged continuous
motor activity.

Along with this, the experimental group paid
great attention to the assimilation of theoretical
knowledge by students. Since, in our opinion,
this was only one way to teach students the
psychophysiological features of the work of
specialists in this field. It was also shown how the
use of physical culture and sports contributes to
increasing and restoring the efficiency of specialists
in the oil and gas industry. Great attention was paid
to the methodology of selection of physical exercises
and sports in order to combat industrial fatigue and
prevent occupational diseases.

Statistical analysis

Statistical data processing was carried out using
Microsoft Excel and SPSS programs. The following
parameters were determined for each indicator:
arithmetic mean (X ), standard deviation (§),
error of arithmetic mean (m), estimating the
validity of differences by Student’s t-test with the
corresponding significance level (p). Differences
were considered significant at a significance level of
p <0.05.

Results

Prior to the pedagogical experiment, no



) ( PHYSICAL
/ () EDUCATION
OF STUDENTS

statistically significant differences were found
between the experimental and control groups.
It was found that the widespread use of the game
method contributed to a higher growth rate of the
development level of most indicators of physical
fitness among students of the experimental
group. Significant improvement in physical fitness
indicators (p<0.05)was found in almost all indicators
in both groups. However, in the experimental group,
an improvement (p < 0.001) was found in 9 out of
11 indicators (Table 1). In the control group, a
significant improvement in the results (p < 0.001)
occurred only in 5 out of 11 cases.

Classes of physical education conducted during
9 months, taking into account the characteristics of
the future profession (in the amount of 6-7 hours
per week) led to a significant improvement in both

groups: the indicator of speed qualities (the test
“run 100 m”); indicator of the manifestation of
power qualities (Pull-ups test); power endurance
indicator (Bant-Arm Hang Test); (p<0.001). It was
found that the use of the game method contributed
to a higher growth rate of the development level of
coordination abilities in students of the experimental
group. At the end of the experiment, a significant
improvement (p < 0.001) in the experimental group
was found in 2 out of 3 indicators of coordination
preparedness. While in the control group no
improvement at this level was found in any of the
indicators (Table 2). Along with this, a substantial
growth in such professionally significant motor
quality as general endurance at the level (p < 0.001)
was found in students of the experimental group
(test “3000 m running”).

Table 1. Change in physical fitness of students in the experimental group (n=30)

Before experiment

After experiment

N? Indicator — — P
X ) m X ) m
1 100 m running (s). 13.6  0.59 0.12 1347 0.53 0.11 6.32 0.001
2 Pull-ups (number of times). 13.1 2.9 0.58 14.1 2.3 0.45 5.8 0.001
3 Bant-Arm Hang Test (s). 39.5 9.4 1.87 424 8.3 1.67 54 0.001
4 3000 m running (min). 140 061 0.11 136 0.55 0.12 9.3 0.001
5 Standing long jump (cm). 232.3 12.8 2.6 2360 11.2 2.3 7.8  0.001
6  Vertical Jump Test (cm). 437 4.9 0.9 452 4.3 0.9 6.2  0.001
7  Handgrip Strength Test (kg). 44.1 6.1 1.3  45.7 5.7 1.2 6.6 0.001
8 Numbered medicine ball run test (s). 13.0 096 0.2 128 0.79 0.16 3.2 0.004
9 Balsom Agility Test with basketball dribbling (s). 13.6  0.55 0.1 134  0.49 0.1 4.0 0.001
10 Sp.rlnt. at the Given Rhythm Test with basketball 6.9 054 0.11 66 041 0.09 68 0001
dribbling (s).
11  Stand and Reach Flexibility Test (cm). 11.6 2.5 0.5 11.8 2.1 0.4 2.3 0.029
Table 2. Change in physical fitness of students in the control group (n=30)
. Before experiment After experiment
N2 Indicator — — t P
X ) m X ) m
1 100 m running (s). 13.7 037 0.07 136 035 0.06 5.01 0.001
2 Pull-ups (number of times). 13.1 2.7 0.5 136 24 04 35 0.002
3 Bant-Arm Hang Test (s). 414 12.3 224 424 11.8 2.25 4.01 0.001
4 3000 m running (min). 13.8 046 0.08 137 0.51 0.09 2.9 0.007
5 Standing long jump (cm). 2284 11.7 21 230.0 11.8 2.2 4.02 0.001
6 Vertical Jump Test (cm). 434 6.2 1.14 441 5.8 1.07 4.6 0.001
7 Handgrip Strength Test (kg). 435 5.2 1.0 439 50 09 39 0.001
8 Numbered medicine ball run test (s). 13.2 0.8 0.14 13.1 0.8 0.14 1.8 0.09
9 Balsom Agility Test with basketball dribbling (s). 13.8 0.6 0.1 137 0.5 0.1 2.7 0.01
10 Sp.rmt' at the Given Rhythm Test with basketball 6.8 047 009 6.7 045 0.08 31 0004
dribbling (s).
11  Stand and Reach Flexibility Test (cm). 11.7 295 0.55 12.0 2.81 0.52 2.6 0.016
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Discussion

It is known that in recent years, scientific
research has been repeatedly conducted on the
problem of improving the professional orientation
of physical education in educational institutions
of various profiles [10, 27]. It is emphasized that
scientific and technological progress significantly
changes the conditions of human life and activity.
In this regard, the social order in the field of physical
education is changing. Researchers talk about the
psychophysical preparation of future specialists [28].
However, the current system of physical education
does not fully ensure the psychophysical readiness
of graduates of higher educational institutions for
life and professional work and requires further
improvement [29, 30, 31].

Our theoretical analysis showed that at this time
theissue of intensification of production was acute. As
a result, requirements for the quality of preparation
of specialists in higher education institutions for
specific types of professional activity are increasing.
In this regard, there is a need to profile physical
education taking into account the requirements of the
chosen profession. However, as noted by [32], existing
programs for physical education of students are
limited to general recommendations without specific
models of regimes for the development of general
and special professional qualities. In this regard,
more than half of graduates of higher educational
institutions are not able to work qualitatively with
the efficiency that modern production requires. A
new approach to solving this problem is to assert the
applied importance of physical education, and to form
the motivation among students by demonstrating
the real necessity and usefulness of the proposed
physical differentiated exercises taking into account
the state of health and further career expectations
[33, 34].

The hypothesis formulated in this study regarding
thepositiveimpactofthepredominantuseofthe game
method in the process of professional and applied
physical training of future petroleum engineers
supported by the works of other researchers [26, 35]
who have studied the optimization of the process of
physical education for students. According to their
beliefs, the basis of the influence of sports games on
the success of professional activity is based on the
mechanism of transferring developed motor skills
in the process of gaming activity to the result of
mastering skills and abilities in labor activity. The
main goal of such classes is to increase the range of
functional capabilities of the human body, expand
the arsenal of its motor coordination, and ensure
effective adaptation of the body to various factors
that occur in production.

The results of the pedagogical experiment
showed a significant increase in the indicators
that characterized the endurance and speed of the
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students of the experimental group. These students
were able to widely use sports and outdoor games
as a means of complex development of their motor
qualities. A similar conclusion was reached by other
researchers [36, 37], who are convinced that physical
qualities are most effectively developed by an
integrated method. Along with this, a high level of
endurance is of key practical importance for future
petroleum engineers. It is established that work in
the oil and gas industry involves various types of
labor that can be performed indoors, outdoors, at
height, in confined spaces, and under conditions
of extreme temperatures, varying lighting, noise,
vibration, and gas pollution. Often, specialists have
to work in special clothes, a respirator, go down and
climb to a great height, work in two or three shifts,
stay for a long time in a tense position (sitting,
standing) [13].

The next important factor that should be noted
in the study is a significant increase in indicators
that characterized the power qualities of students
of both groups. However, in the experimental group
they were more significant. This is explained by
the constant use of a competitive, game-based
method in this group and the search for ways to
compete with group partners in each motor task
used in the lesson. Power qualities are an essential
factor in the structure of professionally significant
psychophysical qualities of future specialists in the
oil and gas industry and characterize the ability
of a person to counteract or overcome external
resistance due to muscle -efforts Moreover,
professional activity in this field involves a
selection system taking into account health status,
functional, mental characteristics, and professional
qualities. It is known that health reserves increase
non-specific adaptation, the level of functional
capabilities of the body, the growth of resistance to
adverse effects achieved by using physical culture
factors. As a result, each student must prepare in
advance and actively for their chosen profession,
purposefully strengthening their health, improving
professionally significant motor and mental
qualities. These qualities serve as an important
competitive advantage in employment in the oil and
gas industry and will largely determine their success
in future professional activities [3, 29].

The widespread use of sports and outdoor games
in the experimental group led to a significant
improvement in the indicators of coordination
abilities. These data are consistent with the results
obtained by other authors [38, 39, 40]. At the
same time, according to Lyakh [41], coordination
abilities are psychomotor properties (features) of
an individual, determining his readiness for optimal
control and regulation of motor actions. Experts,
in particular, recommend distinguishing between
the concepts of “coordination of movements” and
“coordination abilities”. The first is the organization
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of controllability of movements, and the second is
the properties necessary for the optimal course of
this process. Coordination abilities play a special
role in the professional and applied physical
training of petroleum engineers due to the fact
that their work is rarely stereotyped in terms of the
composition of motor actions. A specialist must
constantly operate in changing conditions and use
a variety of devices. This requires them to be able to
perform fast, accurate and economical movements,
as well as to develop dexterity and coordination of
hand and finger movements. It follows from this that
in the process of professional physical education of
future specialists in the oil and gas industry, high-
quality coordination training is also necessary. In
accordance with this [42], coordination training
should be understood as a purposeful pedagogical
process for the development of coordination
abilities that provide rational construction of
movements and expedient reconstruction of motor
activity. The main tasks of coordination training
of students of technical specialties are: systematic
mastery of new motor actions, development of
abilities for differentiation of spatial, temporal
and power parameters of movements, ability to
rebuild movement programmes, ability to bind
movement activities, orientation, reaction speed,
rhythm, balance, arbitrary relaxation of muscles.
An important task of this process is also the
development of psychophysiological functions
(sensory, perceptual, intellectual) [43, 44].

The competitive nature of sports games,
the independence of actions, the continuous
change of situations, successful action or failure
cause students to manifest various feelings and
experiences that affect their activities. This creates
favorable conditions for future petroleum engineers
to develop the ability to manage emotions without
losing control over their actions. Carrying out
game actions in changing conditions requires the
manifestation of high independence of students. At
the same time, the work of an engineer of oil and
gas production can be classified as intense types
of labor with a significant nervous and emotional
component due to the large amount of incoming
information and a high degree of probability of
accidents. Sometimes an engineer needs to quickly
make a decision and perform a motor action in a
minimum period of time [17, 45].

Therefore, the data we obtained confirmed that
sports and outdoor games are excellent means of
motor activity that help achieve the goal of forming
the foundations of the physical and spiritual culture
of the student’s personality. Frequent use of the
game method in the process of physical education
of students contributes to increasing health
resources, as a value system that is actively and
long-term implemented in a healthy lifestyle. Along
with this, further research is needed to find ways to
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improve the motivation of students to self-exercise.
As the volume of physical education classes in
higher education institutions is reduced, and the
requirements for the psychophysical qualities of oil
engineers are increasing. It seems that more time
needs to be devoted to providing students with
the necessary amount of theoretical knowledge to
form skills in the correct use of physical education
and sports facilities in the work and rest regime,
improving health, leading a healthy lifestyle, and
maintaining high work capacity.

Conclusions

1. At this time, physical education classes in
higher education institutions, should promote
the development of high moral values, strong
willpower, and physical qualities in students,
as well as support health improvement, and the
comprehensive development of the body. In
addition to this, at each lesson it is necessary to
form motor skills and abilities from the chosen
profession, to develop motor qualities inherent
in future production activity and professionally
important abilities.

2. During the planning of physical education
classes, the content, means and methods should
be focused on the game form of learning, because
game activity is distinguished by its intensity,
dynamism, variety and unpredictability of the
results of game actions. This contributes to the
improvement of students’ motor readiness, the
development of coordination abilities, muscle
strength, endurance, and speed.

3. It is important to use competitive and game
methods in the process of developing students’
physical qualities. These methods allow students
to fully reveal their functional capabilities and
fully realize their motor potential. In the process
of games and competitions, a student can reach
the level of limit functional manifestations and
perform work that is impossible during training
sessions.

4. Theoretical and methodological training of
students in physical education classes is a kind
of basis for improving the development of motor
qualities, strengthening and maintaining health,
forming students’ readiness for independent
use of physical exercises for personal self-
improvement. The acquired theoretical and
methodological knowledge allows the student
to correctly assess the social significance of
physical culture and sports, to understand
the objective laws of physical education as a
pedagogical phenomenon.
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