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Abstract

Relevance: the lack of motivation to comply with occupational safety requirements both among em-
ployers and among employees, insufficient awareness of the staff of the organizations regarding the existing
professional risks that arise in the process of carrying out professional activities, actualizes the issue of pur-
poseful formation of an occupational safety culture among students of higher education institutions.

Objective: analyze the peculiarities of the safety culture formation among future specialists in the pro-
cess of training at higher education establishments, based on theoretical studies and the conducted pilot ex-
per-iment, develop directions for ensuring the effectiveness of the study of occupational safety disciplines.

Methods: theoretical (analysis and synthesis, abstraction and idealization, generalization, induction and
deduction, analogy); empirical (study of literature, observation, conversation, survey, study of the results of
educational activities and generalization of pedagogical experience, experiment); statistical (methods of pro-
cessing statistical data, Pearson's y2 test).

Results: it was established that the occupational safety culture of a specialist is an open system, the de-
velopment of which depends on the available theoretical knowledge obtained during training and awareness
of the importance of safety for the professional activity. The factors of occupational safety culture formation
were determined and directions for the improvement of the educational process on occupational safety dur-
ing the professional training were proposed.

Conclusions: statistically significant results were obtained that confirm the proposed hypothesis. It has
been established that the solution to the problem of occupational safety culture formation of future special-
ists in technical specialties in the process of professional training becomes possible during the professional
train-ing by transforming students from passive consumers of ready-made knowledge into competent indi-
viduals. The prospects for further research are the development of methodological principles for the for-
mation of oc-cupational safety culture , taking into account the peculiarities of the professional training of
future specialists.

Keywords: occupational safety culture, institutions of higher education, improvement of the educational
process, risk-oriented approach, specialists of technical specialties
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Introduction. Modern production requirements
increase the specialist's responsibility not only for
individual technological operations, but also for the
technological process as a whole, with the mandato-
ry consideration of the human factor. Occupational
health and safety, as a system of ensuring life, health
and working capacity of a person in the process of
work, is a significant component of higher technical
education. Ensuring the quality of occupational
health and safety knowledge is decisive in the train-
ing of specialists in technical professions. It is stipu-
lated by the increase of industrial injuries, which has
been recorded in statistical indices in recent years.
The detailed analysis of statistical data proved that
ignoring and non-compliance with safety require-
ments at work is the most common cause of injuries.

The lack of the motivation to comply with occu-
pational safety requirements both among employers
and among employees, insufficient awareness of the
staff of organizations regarding the existing profes-
sional risks that arise in the process of professional
activity, actualizes the issue of purposeful formation
of occupational safety culture among students of
higher education institutions. however, it is worth
mentioning that the process of establishing a safety
culture should be continuous, since only consistency
and continuity can guarantee the formation of stable
relationships between the safety of labor processes
and the comfort of professional activity conditions
in the mind of a future specialist.

Research sources. Analysis of the state of re-
search and publications on the specified problem
made it possible to find out that the peculiarities of
the formation of professional competence were the
object of research by scientists of various fields of
knowledge. Psychological features of professional
activity and formation of a future specialist are re-
flected in the publications of L. Vygotsky, G.
Kostyuk, O. Leontiev, B. Lomov, A. Maslow, A.
Petrovsky, and S. Rubinstein. The scientific re-
search of R. Bayza, K. Buck, and J. Leonhard were
carried out in the direction of establishing the pecu-
liarities of professional communication, and the
fundamentals of the theory of motivation and the
search for ways of its effective formation are re-
flected in the scientific works of A. Maslow, D.
McGregor, and D. Adair.

The fundamentalization of the higher humaniza-
tion of education and ways to ensure the quality of
the educational process in the conditions of modern
technical higher education institutions were of in-
terest to, in particular, S. Amelina, V. Astakhova,
G. Ball, I. Bekh, P. Blonsky, M. Gurevichov, M.
Dobruskin, 1. Zyazyun, M. Kasyanenko, V. Saga-
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tovskyi, P. Sklyar, A. Sushchenko and others. O.
Avramenko, V. Zhdanova, V. Zatsarny, R. Sabar-
no, K. Tkachuk studied the process of formation of
labor protection skills of students.

Such researchers as Tseng and Hsu (2022), Kin-
tu, Kyakula, Kikomeko (2015), Hussain, Pedro,
Lee (2020) and others emphasized the need to cre-
ate a safety culture for risk-oriented thinking. How-
ever, despite the lively interest of scientists in the
issue of professional training of graduates of tech-
nical higher education institutions, the problem of
forming knowledge, skills on labor protection and
ways of risk-oriented thinking among future spe-
cialists in higher education institutions has not been
fully resolved.

The objective of the article is to analyze the
peculiarities of the formation of the safety culture
of future specialists in the process of training in
higher education institutions, to characterize its
formation, on the basis of theoretical studies and
the conducted pilot experiment, to develop
directions for ensuring the effectiveness of the
study of occupational safety disciplines.

Research methods: theoretical (analysis and
synthesis, abstraction and idealization,
generalization, induction and deduction, analogy);
empirical (study of literature, observation,
conversation, survey, study of the results of
educational activities and generalization of
pedagogical experience, experiment); statistical
(methods of processing statistical data, criterion for
testing statistical hypotheses, Pearson's %2 criterion,
Microsoft Excel program).

Results and discussion. It should be noted that
the Recommendations, adopted in June 2006 at the
95th International Conference of International La-
bor Organization, provide that ILO member states,
within the framework of promoting a national cul-
ture of prevention in the field of labor protection,
have to:

- ensure an increase in the level of employee
awareness and public understanding in general of
the problems of industrial safety and occupational
hygiene through the implementation of national and
international initiatives on labor protection;

- to organize continuous training on occupation-
al health and safety issues, both for employees and
managers of various departments responsible for
occupational safety as a whole;

- create conditions for the organization and
study of actual courses on occupational safety and
hygiene issues in general educational and profes-
sional educational institutions;

- promote the exchange of statistical data and in
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formation on health and safety at work between
competent authorities, employers, employees and
their representatives;

- provide information and advisory services to
employers, employees and their organizations and
encourage or facilitate cooperation between them to
eliminate or minimize industrial risks;

- to encourage the development of health and
safety issues and the appointment of representatives
of working groups responsible for health and indus-
trial safety at industrial facilities in accordance with
national legislation;

- effectively solve the problems faced by enter-
prises during the implementation of a risk-oriented
approach in labor protection in accordance with
national legislation and the practice of its use in
developed countries of the world.

A survey of students of the Vinnytsia National
Technical University showed that a significant part
of them considers the disciplines of the labor pro-
tection cycle unnecessary for their future profes-
sional activities, and, accordingly, the study of such
disciplines causes internal resistance and is ineffec-
tive. Exactly 68% of respondents noted that the
study of labor protection and safe methods of pro-
fessional activity should be carried out at the work-
place in real conditions of the production process.

However, the results of the analysis of industrial
injury statistics indicate that the main conditions
for the occurrence of accidents at work are incor-
rect decision-making in extreme industrial situa-
tions and failure to fulfill professional duties in the
field of occupational health and safety, the growing
influence of the human factor in the management of
occupational safety and health in modern produc-
tion and industrial injury One of the main reasons
is the inadequate quality of knowledge received by
employees both at the stage of training at the work-
place and during work. Therefore, the improvement
of labor safety is directly proportional to the safe
behavior of the employee at the workplace. To en-
sure it, it is necessary not only to stimulate safe
behavior, but also to teach safe activities at the
stage of professional training.

For this purpose, occupational safety disciplines,
such as «Occupational safety», «Fundamentals of
occupational safety» and «Occupational safety in
industry» are included in the curricula of future
specialists in technical specialties. The purpose of
their study is the formation of a system of
knowledge and skills on legal and organizational
issues of labor protection, occupational hygiene,
industrial sanitation and fire safety, as well as a
conscious attitude towards the implementation of
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the priority principle of protecting the life and
health of employees in the process of professional
activity.

However, due to the small number of hours, the
study of labor protection disciplines is of superfi-
cial character. We believe that the study of safety
requirements should be related to professional dis-
ciplines. In addition, one of the primary tasks is the
development of the ability to critically evaluate
professional tasks, in particular, from the point of
view of safety, as well as readiness to act in possi-
ble dangerous and extreme production situations.
Therefore, on our opinion, the formation of positive
motivation to study the disciplines of the labor pro-
tection cycle is one of the means to improve the
quality of knowledge on labor protection issues.
Detailed substantiation of this provision is given in
separate publications (Dembitskaya, Kobylianskyi,
& Pugach, 2020; Dembitskaya, Kobylianskyi, Pu-
gach, 2022; Zayukov, Kobylianska, Kobylianskyi,
& Dembitska, 2022).

The occupational safety culture of a specialist is
an open system. Its development depends not only
on the degree of receiving and processing of infor-
mation regarding safety in professional activities.
We think that at the initial stage of formation, the
culture of occupational safety is formed on the ba-
sis of theoretical knowledge obtained during train-
ing and awareness of the importance of occupa-
tional safety (Fig. 1).

Taking into account the determined factors of
the occupational safety culture formation,
provision of the effectiveness of the study of
occupational safety disciplines is possible by
means:

- reconsideration of the programs of labor
protection disciplines taking into account the
specific features of the professional training of
the future specialists;

- use of the possibilities of modern
information technologies in the educational
process. The example of the implementation of
this point is given in the publication of
Kuzmenko, Dembitska, Miastkovska, Savchenko,
and Demianenko (2023);

- continuous implementation of the necessary
and  high-quality  control  of  students'
achievements of the appropriate level of
knowledge, skills and abilities. The example of
the implementation of this point is given in the
publication of Dembitzka (2019);

- ensuring methodical training of teachers of
professional disciplines, taking into consideration
the labor protection component. Main directions
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of this work for teachers who train specialists in engineering for labor protection professional
mechanical engineering are given in the Concept activity (Dembitska, & Kobylanskyi, 2020).
of future specialists training in mechanical

Internal motives for safe behavior in the workplace

I

Awareness of the importance of Occupational Theoretical knowledge
safety in professional activity j) safety culture  K—] of labor protection

1T

Extrinsic motivations for safety

(material and administrative responsibility)

Fig.1 Factors of occupational safety culture formation

At the same time, it is necessary to take into ac- The improvement of the educational process of
count both the specific character of the future pro- labor protection during the professional training of
fessional activity and the requirements of regulato- students of technical specialties is shown in Fig. 2.

ry legal acts on labor protection.

Directions for improving the educational process in labor protection

Improvement of work programs in the disciplines "Safety
¥ of Life", "Fundamentals of Occupational Safety” and
Content imprm-emem> "Occupational Safety in Industry” and the development of

methodological support for these courses to combine
them into a logical integrated system and maximally adapt
the content to the future professional activity of the

student
v
Improvement of The use of problem-based learning methods. creative
training forms and projects, cooperation technologies. personal-oriented
methods learning during the study of these disciplines

The use of test and training programs, the creation of
¥ didactic materials in electronic form., the use of
Use of ICT > multimedia materials during lectures and the study of

computer models of production processes during practical
and laboratory classes

Fig. 2. Improvement of the educational process in order to form a culture of labor protection
among future specialists

Improvement of the content of occupational courses "Safety of Life", "Occupational Safety"” and
safety study involves, first of all, the development "Fundamentals of Occupational Safety in Industry”
of methodological support in order to transform the into a logical integrated system, establishment of
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the interaction with other educational disciplines
and future student's professional activity. All this is
possible as labor protection subject widely uses the
latest achievements of science and technology, is
based on theoretical developments in physics,
chemistry, mathematics, electronics, medicine,
economics, etc. (Dembitska, 2014, p. 386).

Improvement of the forms and methods of edu-
cation includes the application of new pedagogical
technologies, creative projects, cooperation tech-
nologies, principles of personal-oriented education
in the training process. This allows not only to effec-
tively organize the educational and cognitive process
in higher education institutions, but also effectively
stimulate students' interest in studying labor protec-
tion disciplines.

During the study of theoretical material, it is ex-
pedient to fill the standard forms of classes with
interesting facts, statistics, examples from the pro-
duction activities of real organizations. In the pro-
cess of conducting practical classes and organizing
independent work, it will be useful to foresee the so-
lution of certain real situations and conduct the analy-
sis of all possible consequences, etc.

The application of modern information technol-
ogies in the educational process is stipulated by the
rapid growth of the role of informatization in social
life. To obtain reliable information, we recommend
using verified sources, in particular, official web-
sites of scientific centers and research institutions,
educational portals, peer-reviewed electronic publi-
cations, etc. It is also useful to analyze several
sources and form own opinion based on the infor-
mation received.

Solution of the problem of the optimization of
the educational process and provision of active
position of students in the study of occupational
health and safety discipline enables: involving stu-
dents in research projects, developing their own
thematic websites, working in remote access labor-
atories, writing articles for the Internet publica-
tions, visiting virtual thematic excursions, Internet
communication technologies (web forums, e-mail,
video conferences, online communication between
students and teachers).

To confirm the expediency of the proposed
measures, during 2019-2021, a chamber pedagogi-
cal experiment was conducted at Vinnytsia Nation-
al Technical University to verify the proposed hy-
pothesis regarding the possibility of purposeful
formation of the safety culture of future specialists.
The chamber experiment included eight academic
groups of second- and third-year students (164 stu-
dents in total), experimental (89 students) and con-
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trol (75 students) groups were formed. The results
of the experiment were evaluated according to the
levels of educational achievements in occupational
health discipline students obtained during the test-
ing. The chamber pedagogical experiment included
the analysis of the selection of control and experi-
mental groups of students. We use the non-
parametric Pearson test to check the homogeneity
of the distribution of the isolated groups:

(-~ 5)
Xempir = NMEW
=1
where N and M are the number of members of the
control and experimental groups; n;, m; — is the
number of members of the control and experi-
mental groups who demonstrated the i-th level of
educational achievements in labor protection; L is
the number of isolated levels.

Before calculating the Pearson test, hypotheses
with the following formulation will be suggested:

- the null hypothesis is that the proportion of
students who showed a certain level of educational
achievements in labor protection at the beginning
of the chamber experiment in the experimental
group is not greater than in the control group;

- an alternative hypothesis is that the propor-
tion of students who showed a certain level of edu-
cational achievements in labor protection at the
beginning of the chamber experiment is greater in
the experimental group than in the control group.

According to the results of calculations

2 2 . N
Kewnip. < Xipum. Which for a significance level of

0.01 is 9.2. This gives reason to believe that at the
beginning of the chamber experiment, the samples
are homogeneous. As part of the analysis of the
dynamics of the educational achievements of occupa-
tional health students during the chamber experiment,
we present the data obtained at the beginning and at
the end of the experiment in graphic form (Fig. 3).

As it can be seen from Fig. 3, at the end of the
chamber experiment, the share of students with the
initial level of educational achievements of compe-
tence in the experimental group decreased from
54.55% to 22.73%, in the control group — from
46.51% to 44.19%; a significant increase in the
number of students with sufficient and high levels
is observed in the experimental group from 9.09%
to 20.45% and from 0.00% to 11.36%, respectively,
against the background of the absence of such
dynamics in the control group. The use of the
Pearson test confirms the significance of the ob-
tained results.
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Therefore, the positive results obtained in the
process of the chamber pedagogical experiment con-
firm that the solution to the problem of forming a
safety culture of future specialists in technical special-
ties during the professional training is possible only
under the condition of the formation of motivation for
studying labor protection disciplines.

100% I 9.09
90% 11,63 :
80%

70% 36,36
39,53
60%
50%
40%
0,
30% 54,55
20% 46,51
10%
0%
CG (start) EG (start)
Elementary

Average

In the process of professional training, future em-
ployees need to learn how to solve occupational
health and safety problems by understanding and
applying scientific approaches and methods, be able
to formulate and detail the existing problem, analyze
ways to solve it and options for achieving the best
results under constantly changing circumstances.

I
20,45
39,53
45,45
44,19
22,73
CG (end) EG (end)

Sufficient = High

Fig. 3. Dynamics of educational achievement levels of the students in occupational health from
the beginning to the end of the chamber experiment

Conclusions. Formation of the conviction of the
importance of observing safe methods of perform-
ing professional tasks and the priority of the em-
ployee's health during work activities are priority
issues of the professional development of the indi-
vidual. This puts on the agenda of the institutions
of higher education the necessity of forming occu-
pational health and safety competence of future
specialists in technical specialties who will have to
work in conditions with the increased risk. At the
same time, the educational process should be fo-
cused not only on the transfer of information, but
also on the development of the ability to apply
what has been learned during the safe performance
of professional practical tasks.

A detailed analysis of accident statistics shows
that greater part of them is caused by inefficient
management decisions. Taking into account the
fact that some specialists will occupy high manage
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rial positions in the future, their level of occupa-
tional safety competence must be sufficient to en-
sure not only their own safety, but also the occupa-
tional safety of other persons participating in the
production process.

Therefore, the issue of ensuring the quality of
knowledge on labor protection in the process of
training specialists in technical specialties is quite
relevant. The formation of labor protection compe-
tence requires the improvement of forms and meth-
ods of labor protection training, the introduction
and usage of informational, person-oriented meth-
ods, as well as the creation of conditions for the
development of motivation based on the profes-
sional orientation of labor protection disciplines. The
results of the conducted chamber experiment using sta-
tistical tools confirm the feasibility of the outlined ap-
proach. The prospects for further research are the devel-
opment of methodological prin-
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ciples for the formation of a culture of occupational the professional training of future specialists.
safety, taking into consideration the peculiarities of
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Pegepar

Axmyanvhicms. BIACYTHICTh MOTHUBAILIIT O JOTPUMaHHS BUMOT O€3MeKH Mpalli K y poOOTO1aBIiB, TaK 1y
CaMUX TPaIiBHUKIB, HEAOCTATHS 0013HAHICTh MEPCOHATY OpraHi3aliil mo/0 HasIBHUX NPOQeCciiHUX PU3HKIB,
10 BUHUKAIOTH B MPOLEC] MPOBAKEHHS MPOECIHHOT MiSUTBHOCTI, aKTyalli3ye MUTAHHS IUJIECTIPSIMOBAHOTO
(dbopMyBaHHS KyJIbTYPH OXOPOHHU TIpAIll Y CTYJEHTIB 3aKJIaiB BHIOI OCBITH.

Mema: npoananizyBatu 0coONMBOCTI (JOpMYyBaHHS KyJAbTypu Oe3rneku MaiOyTHiX (axiBIiB B mporieci
HaByaHHA y 3BO, Ha miJcTaBl TEOPETUYHUX HANpAIlOBaHb Ta IIPOBEACHOI0 MUJIOTHOIO €KCIIEPUMEHTY pO3-
pobuTH HanpsimMu 3a0e3nedeHHs €(eKTUBHOCTI BUBYEHHS IPALCOXOPOHHUX JUCLUILIIH.

Memoou: TeopeTuyHi (aHaii3 1 cMHTEe3, a0CTparyBaHHs Ta 1eaii3allis, y3aralbHeHHs, IHIYKIS i AeTyK-
11is, aHAJIOTis); eMITIIPUYHI (BUBYEHHS JIITEPAaTypH, CIIOCTEPEkKEeHHs, Oeci/ia, OMUTYBaHHS, BUBUCHHS Pe3yib-
TaTiB OCBITHBOI JISUTBHOCTI 1 y3arajibHEHHs IMEJaroriyHoro JOCBiTy, €KCIICPUMEHT); CTATUCTUYHI (METOIU
OTIPAIOBaHHS CTATUCTHYHMX JaHUX, Kputepii x2 Ilipcona).

Pe3ynomamu: BCTaHOBIIEHO, IO KYJIbTypa O€3mekH mparli (axiBIs € BIAKPUTOIO CHCTEMOIO, PO3BUTOK
AKO1 3QJISKUTH BiJl HASIBHUX TEOPETHYHMX 3HAHb, OTPUMAHMX I/l YaCc HaBYAHHS Ta YCBIIOMIICHHS 3HAYYIIOCTI
Oe3neku Ui (axoBoi TisUTbHOCTI. BU3HaueHO YMHHUKM (POpMYBaHHS KyJIbTYpH O€3IEeKH Ipalli Ta 3arporoHo-
BaHO HAIPSMKH BJIOCKOHAJIEHHS HABYAIBHOTO MPOLIECY 3 OXOPOHU Mpalli B Ipolieci (paxoBoi MiATOTOBKH.

Bucnoseku: oTpuMaHO CTaTUCTUYHO 3HAYYILI pe3yJbTaTH, sIKi MIATBEPAXKYIOTh BUCYHYTY Tinote3y. Bera-
HOBJIEHO, 1110 BUPILIEHHS Npo0sieMu (GOpMyBaHHS KyJIbTypH Oe3NekH npaii MailOyTHIX (axiBIiB TEXHIYHUX
crieniadbHOCTE! B mpolieci (paxoBoi MiATOTOBKH CTa€ MOXKIUBUM B Tpolieci npodeciiiHoi miAroTOBKU LUIs-
XOM IEpETBOPEHHS CTYJIEHTIB 13 NMAaCUBHUX CIIOKMBAuiB TOTOBUX 3HaHb HAa KOMIIETEHTHHUX OCOOMCTOCTEH.
[lepcnexkTHBaMH TOJANBIIIOTO JTOCTI/KEHHST BBAXKAEMO PO3POOKY METOJUYHUX 3acaja (POPMYBaHHS KyJIbTY-
pu Oe3nexu mpaili 13 BpaxyBaHHSIM 0coOIUBOCTEN MpodeciiiHOT MArOTOBKU MalOyTHIX (axiBIIiB.

KuwouoBi ciioBa: Kynvmypa 6esnexku npayi, 3axiaou 8uwyoi oceimu, 800CKOHAIEHHs 0C8IMHbO20 Npoyecy,
PpU3UK-OpIEHMOBAHUU NIOXIO, (haxisyi mexHIYHUX cneyianbHocmel
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