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Principles of development of occupational safety business games

Abstract. According to modern researchers, the professional qualities of employees and their social orientation are formed
in socially significant labour activities, which are collective in nature. Therefore, for the development of independence,
activity, and other important qualities, it is necessary to give the opportunity to participate in a holistic work process.
This means analysing the labour task, identifying the goal, drawing up a plan and organising its implementation, current
and final control, and self-assessment. As practice shows, these tasks can be most fully implemented by implementing
business games. The relevance of the study is determined by the existing contradictions between: the requirements of
the labour market for the quality of labour and the weak preparation of employees for work in the new socio-economic
conditions; conservatism of forms and methods of professional training of employees and the need to activate labour
training; the needs of employees in social protection through employment and the low level of establishment of basic
professional knowledge and skills necessary for the performance of occupational safety professional functions. The goal
is to present the basics of developing business games in occupational safety disciplines, adapting them to the problems
of occupational safety, and evaluate the effectiveness of their application in the educational process. Methodology - the
business game was considered as a simulation of the real activity of an employee in various created occupational safety
situations. The paper structures the results of the morphology of stages and the sequence of conducting an occupational
safety business game. The authors substantiate the structural representation of the functions (tasks) of the head
of a business game. Analytical research is presented in the form of a synthesis of the function of occupational safety
business games with criteria for evaluating their effectiveness. The existence of a correlation between the average scores
of responses from the training module on a 100-point system for different methods of teaching the discipline against the
background of the overall score of academic groups for the academic year is confirmed: control (training in the form of
lectures and practical works); research (training in the form of lectures and business games)
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INTRODUCTION

The relevance of this study is conditioned by the need to
search for new methodically appropriate ways to train spe-
cialists when students study the disciplines of the “occu-
pational safety” complex. In particular, the use of occu-
pational safety business games in the educational process
is promising [1].

Educational business games involve modelling
a certain organisational activity in the presence of prob-
lematic situations at the enterprise, the solution of which
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during the game lesson develops practical thinking in stu-
dents, allowing them to develop the ability to analyse
the conditions and consequences of decisions made [2].
The main goal of the occupational safety business game is
to prepare students to solve technological and organisa-
tional situations related to the safety of work at the enter-
prise [3]. At the same time, the principles on which occu-
pational safety business games are developed are not yet
sufficiently substantiated.
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Currently published developments in the field of
business games on occupational safety concern only cer-
tain occupational safety topics [4], and their application
does not sufficiently contribute to the development of
a logical approach among students to coordinate the use of
normative occupational safety documents of various lev-
els [5]. It also does not create a consistent transition from
some sections of “occupational safety” to others [6]. There-
fore, it is relevant to introduce the study of individual sec-
tions of “occupational safety” in the form of business games.
The most common are business games that are designed for
the construction industry and fire safety [7].

In particular, the development of occupational safety
business games for industrial situations in agriculture, as one
of the most traumatic sectors of the economy, is relevant [8].

But the main attention is now paid to the introduc-
tion of computerised occupational safety games into the
educational process, which is advisable for training work-
ers [9]. It is business games, in which workers are introduced
in a playful way to the main dangers in the workplace and
occupational safety requirements, that account for the main
number of publications [10]. To improve the skills of enter-
prise officials, it is useful to use business games of the organ-
isational plan [11], when game participants model algorithms
for actions of officials of various levels of management [12].

The cornerstone laid down for the functioning of
the occupational safety management system at the enter-
prise [13] should be the participation of all employees in
occupational safety work [14]. Under this condition, the
occupational health and safety management system will
be effective [15], because the majority of employees of the
enterprise will be involved in maintaining a proper high
level of occupational health and safety [16], and not just
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a few officials [17]. This substantiates the possibility of join-
ing the occupational safety business game in various roles
of many of its participants [18], such as all students of indi-
vidual subgroups [19], who must perform separate labora-
tory and practical work (tasks) on occupational safety [20].

Purpose of the study. Present the basics of developing
business games in occupational safety disciplines, adapting
them to the problems of occupational safety, and evalu-
ate the effectiveness of their application in the educational
process.

RESULTS AND DISCUSSION

The introduction of business games of the organisational
plan to occupational safety training leads to the fact that the
student must work out (analyse) various sources of infor-
mation related to the activities of the enterprise to gain
the necessary knowledge. The student’s participation in the
occupational safety business game leads to the activation
of their thinking, forces (even regardless of their desire) to
be active during the lesson for a long time. This contrib-
utes to independent decision-making, increases the degree
of motivation of the student and their emotionality. In occu-
pational safety business games, it is possible to combine
collective and individual forms of assimilation of occu-
pational safety principles, considering information about
the state of production based on previously obtained theo-
retical generalisations.

An occupational safety business game should be
based on simulation and game models that can be charac-
terised by a certain sequence (Fig. 1). As the subject of the
occupational safety business game, it is necessary to con-
sider a certain order of activity of participants in accordance
with a given professional activity.

Stage I. Introduction
to the business game

(-

Stage II. Assigning
roles to students

-

Stage III. Analysis
of the problem situation

-

Stage IV. Conducting

=
: =
[¢)
0Q
Qo
B
[¢)

4

SStage V. General
discussion
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Stage VI. Game results
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Participants should get acquainted with the purpose, content, and
individual tasks of the game, the procedure for its implementation. The
teacher should advise the participants on their participation in the game

Subgroup size of 4-5 students is considered optimal. In each subgroup,
participants consider a certain problem situation in production, distribute
individual roles among themselves, which are interrelated in the game

Participants of the game must analyse a given production problem
situation

Participants of the game offer various possible solutions, discuss them,
considering the consequences of the proposed actions. It is advisable
to develop a collective solution and develop an algorithm for its
implementation

Participants must substantiate their proposed decisions. The teacher
and participants from other subgroups evaluate the results of the game
and the activity of individual students

The teacher considers the awarded incentive and penalty points,
identifies the most competent and active players

Figure 1. Stages and sequence of conducting the occupational safety business game
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The development of the occupational safety busi-
ness game of an organisational plan involves the use of the
following research methods:

- modelling of production situations;

- structuring materials of the occupational safety
regulatory framework;

- search for information

The simulation and game models used in the occu-
pational safety business game are characterised differ-
ently. The simulation model should determine the content
of activities on occupational safety issues of officials of the
enterprise, as a certain part of occupational safety work.

A simulation model is considered as a prototype of a model
or an object of simulation. The game model should describe
the activities of participants in a business game according
to the simulation model. The game model shows the actions
of participants in accordance with the duties of occupational
safety officials of the enterprise. During the occupational
safety business game, the teacher can allow participants to
suggest their own (even erroneous) actions to solve an indus-
trial problem related to occupational safety, and give a cer-
tain freedom of action to the participants of the game. The
task of the teacher, as the head of the occupational safety
business game, is shown in the form of a diagram (Fig. 2).

1. Must monitor the conduct of individual stages of the business game and
provide participants with the necessary training (reference) materials

2. Must not influence the decisions made by the subgroup, but it is allowed to
provide additional information (training materials) and certain suggestions
regarding the progress of the game

Head of the occupational

safety business game: in the game

3. May represent officials who are not represented by the participants involved

4. Must monitor compliance with the duration of individual stages of the game
and whether the content of the game corresponds to real production situations

5. Must act as an intermediary if the participants have violated the rules of the
~—— business game or certain conflict has arisen

Figure 2. Structural representation of the functions (tasks) of the business game manager

The analysis of the possibilities of game technol-
ogies for solving occupational safety issues at the enter-
prise, which will increase the effectiveness of occupational

1. Model various production situations, suggest ways
of actions of participants in the conditions of given
models, demonstrate the degree of systematisation
of occupational safety theoretical knowledge for

practical solution of a given production situation

3. Train game participants to offer
joint solutions in the form of practical

safety training of officials, identifies the following functions
of business games (Fig. 3) and offers criteria for evaluating
their effectiveness.

2. Model the production activities
of individual officials whose interests
do not always coincide

4. Analyse a given
production situation in its

measures of occupational safety
at the enterprise

\

of occupational safety
business games

development (in the course
of events and decisions)

Functions

6. Allow participants of the game during the lesson
(a fairly short period of time) to acquire skills and
abilities that are difficult to achieve in the case

of using traditional methods of occupational safety
training

7. Due to the more interested attitude of the game

T, and safety management systems to bring

5. Apply models of occupational health

occupational safety training closer to the
activities of managers and specialists
of the enterprise

8. Provide greater content of training

A

participants, promote intensive memorisation
and assimilation of information related to the
professional training of specialists

9. Develop professional knowledge of occupational
safety issues in the game participants

compared to traditional methods, maintain
feedback between participants and the
teacher

10. Ensure control of the acquired
knowledge of the game participants during
the game

Figure 3. Functions of occupational safety business games with criteria for evaluating their effectiveness
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The complex of occupational safety business games
should provide for the transfer of game functions between
participants, so that each participant (student of the sub-
group) can perform duties in each of the multi-level posi-
tions of the enterprise — head, occupational safety engineer,
head of the division, chief specialist, insurance expert of the
Social Insurance Fund of Ukraine, State Labour inspector,
inspector of fire supervision, etc. The variety of topics on
occupational safety, on which occupational safety training
is conducted, allows implementing such a distribution and
interchangeability of the functions of participants.

During the occupational safety business games, stu-
dents will be able to:

- get acquainted with the occupational safety duties
of the company’s officials;

— acquire the ability to interact with managers and
subordinates, and use the regulatory documents on occu-
pational safety used at the enterprise;

- learn how to find out the hidden causes of injuries
and occupational diseases based on the analysis of dangerous
and harmful factors at work;

— learn how to offer effective measures to prevent
occupational risks in the workplace.

The results of evaluating the work in the game classes
of participants of occupational safety business games allow
the teacher to get an objective idea of the acquired pro-
fessional knowledge of the participants of the game, about
the readiness for further occupational safety management
activities, in particular, regarding the practical solution of
complex industrial situations related to occupational safety.

Research on the effectiveness of business games
on occupational safety is characterised by certain meth-
odological difficulties. But as a result of the analysis of the
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academic performance of students, for whom certain sec-
tions of the discipline “Occupational safety” were taught
in the form of occupational safety business games, allowed
drawing a conclusion about a significant increase in the level
of academic performance, and therefore, the professional
readiness of future specialists

Before introducing occupational safety business games
into the educational process, it is necessary to substantiate
their place and scope in the curriculum, and formulate rec-
ommendations for their implementation. First of all, the
occupational safety business game should become a practical
embodiment of the previously mastered educational material.
In the structure of a business game, it is necessary to adhere
to the following main stages: a) preparatory; b) conduct of
the game; c) analysis and summarisation of its results. Con-
sidering two aspects of the goal of a business game (motiva-
tional and didactic), the success of a business game depends
on the participants’ awareness of the goal and objectives of
the game, and the requirements for each of the participants.

To find out the degree of effectiveness of conduct-
ing occupational safety business games, the results of mod-
ular control of experimental groups of students from game
classes were compared with the results of similar certifi-
cation of students of control groups for whom traditional
practical classes were conducted. The study compared the
average response scores on a 100-point system for experi-
mental and control groups, considering the overall perfor-
mance score of the groups for the academic year.

The obtained data showed that the level of knowl-
edge of students in the groups where practical classes were
conducted in the form of a business game was significantly
higher compared to the results of students in the con-
trol groups (Fig. 4).
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| | |6, |
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Figure 4. Comparison of average scores of responses (left columns) from the training module on a 100-point system
for different methods of teaching the discipline against the background of the overall score of academic groups (right
columns) for the academic year: groups 1, 2, 3 — control (training in the form of lectures and practical works);

groups 4, 5,6 —

research (training in the form of lectures and business games)
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Comparing the data of averaged response scores
from the student control module on a 100-point system
with the overall group performance score for the academic
year, a direct correlation was established between the two
data sets. The strength of the correlation was 0.708, which
according to the scale is a strong relationship, as evidenced
by the level of significance.

CONCLUSIONS

1. Methodological approaches to the use of occupational
safety business games are described, which would allow acti-
vating independent creative activity in the case of train-
ing students and improving the occupational safety skills
of officials of agro-industrial enterprises. The application
of the formulated principles allows acquiring the ability
to make optimal decisions on occupational safety in pro-
duction conditions and in case of non-standard situations.

2. Insufficient attention of researchers to substan-
tiate the theoretical foundations of business games on

occupational safety is noted. It is also important to improve
the practice of using business games as an active occupational
safety method of training. The structure of business games
is proposed, which concerns the detection of violations of
occupational safety at the enterprise and other issues, which
allows modelling elements of future professional activity.

3. The described principles of preparing and con-
ducting the occupational safety business game can be used
as one of the active teaching methods that allow students
to act independently for a certain time in a simulated situ-
ation. Analysis of the development of the situation, various
ways to solve it, actions, methods, and ways out of critical
situations regarding labour safety improves the quality of
the educational process and contributes to the accumulation
of experience.

4. On the example of the use of business games in
the educational process on certain topics of the “Occupa-
tional safety” discipline, their effectiveness is shown, eval-
uated by the results of the following testing.
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3acagm po3po6bneHHa NpaLeoXopPOHHUX OINTOBUX irop

AHoOTaUif. SIK 3a3HAYAIOTh CyYacCHi HOCTigHMKY, TpodeciiiHi IKoCTi mpaliBHNUKIB, iIXHSI TpOMaZChKa CIIPSIMOBaHICTh
dbopmyioTbcs y coliaabHO 3HAUYLIiN TPYOOBii AisSIBHOCTI, KOJEKTUBHI 32 cBOiM xapakTepoM. TOMY AJisT pO3BUTKY
CaMOCTiIfHOCTi, aKTMBHOCTI, & TAKOX iHIINX HEOOXiTHMX SIKOCTei MOTPiOGHO JATU MOXKIMBICTb 6PATY YUACTh Y I[iiCHOMY
npoieci npaii. MaeTbcs Ha yBasi aHasli3 TPyJOBOIO 3aBaHHs, BUSIBJI€HHS METH, CKIaJaHH IIJIaHy Ta opraHisanis
/10T0 BUKOHAHHS, IOTOYHMIA Ta MiICYMKOBMI1 KOHTPOJIb, CAMOOILiHKA. SIK TTOKa3y€e MPaKTHKa, HaliMOBHillle 11i 3aBJaHHS
MO>XKHa peasli3yBaTy LUISIXOM BIPOBAJKeHHS NiIIOBUX irop. AKTYalbHICTh JOC/iI)KEHHSI BU3HAYA€E€ThCS iCHYIOUMMU
MPOTUPIYUSIMU MiK: BUMOTaMM PUHKY IIpalli 0 SIKOCTi po60uoi cmiy Ta ¢/1abKolo MiJrOTOBKOIO MPalliBHUKIB 10 TPYLOBOL
LisUTbHOCTI Y HOBMX COIlia/IbHO-eKOHOMIUHMX YMOBaX; KOHCepBaTM3MOoM GHOpM Ta MeTO[iB IpodeciiiHOro HaBUaHHS
TMpalliBHUKIB Ta HEOOXiqHICTIO aKTMUBi3allil TPYIOBOI MiATOTOBKM; MOTpe6aMu MpaliBHUKIB Y COLIiaIbHOMY 3aXMCTi MUITIXOM
TMpalleBIalITyBaHHS Ta HU3bKUM piBHeM chOpMOBAHOTO 6a30BUX ITPOodeciitHIX 3HaHb Ta YMiHb, HEOOXiJHMX JI/IS1 BUKOHAHHS
NpaleoXopoHHUX mpodeciitnmx GyHKLii. MeTa — mpeacTaBUTH 3acafy PO3pOOIeHHS JiTOBUX irop 3 MpareoXopoOHHMUX
IOUCLIUIUTIH, aJanTyBaBIIM iX 7o mpobieMaTuKy 6e31eky mpaili, Ta OLiHUTK eDeKTUBHICTD iX 3aCTOCYBaHHS Y HABUATIbHOMY
npotieci. MeTonosiorist — AioBy Ipy pPO3MISIAAAN SIK MOAETI0BaHHS PeasbHOI MisTbHOCTI MpalliBHMKA B Pi3HUX CTBOPEHUX
MpareoXOpoOHHMUX CUTYAIisIX. B CTATTi CTPYKTYpOBaHO pe3ynbTaT Mopdosorii eTarmiB i mOCaifOBHOCTI TpoBeneHHS
MIPale0XOPOHHOI 1i7I0BOI rpyu. ABTOpamu 06IPYHTOBAHO CTPYKTYpHE MpecTaBaeHHs GYHKIIil (3aBgaHb) KepiBHMKA IiTOBOI
rpu. AHaITMYHI JOCTiIKeHHS TIpeICTaB/eHi Y BUITISIAI CMHTe3y QyHKIIiT mpareoXoOpOHHUX OiIOBUX irOp 3 KpUTepisiMu
oliHeHHS iX edpeKTUBHOCTI. [TinTBEpPAKEHO iCHYBAHHS KOPEJISIiIHOIO 3B’I3KYy yCepeHeHMX OLIiHOK BiJIIOBimeli 3
HaBYa/JIbHOTO MozyJis 3a 100-6a/IbHOI0 CHCTEMOTO 3a Pi3HMX METOAMK BUKJIAJaHHS IUCUMUIUTIHM Ha (POHI 3arajibHOTO 6amy
YCIIIIHOCTI HABUAIbHMX TPYII 32 HABYAIbHUI PiK: KOHTPOIbHI (HABUAHHS Y BUIVISIAL JIEKITif Ta MPaKTUMYHMUX POBIT); JOCTiAHI
(HaBUaHHS Y BUIVISIAI JIEKIIil Ta AiTOBUX irop)

Krnio4oBi cnoBa: akTUBHI METOIM HaBUaHHSI, IPalleOXOPOHHA [i/I0Ba Ipa, MOJETI0BAHHS BUDOOHMUMX CUTYalliil, 0OXOPOHA
npaiii, BUpo6HIYa 6e3mnexa

Machinery & Energetics, Vol. 13, No. 1




