5th International Quality Conference
May 20th 2011
Center for Quality, Faculty of Mechanical Engineering, University of Kragujevac

Marko Đapan1)
Branislav Jeremić1)
Ivan Mačužić1)
Petar Todorović1)
Uroš Proso1)
1) Faculty of Mechanical
Engineering, University of
Kragujevac mail: {djapan,
bane, ivanm, petar,
urosproso}@kg.ac.rs

IMPROVEMENT OF OCCUPATIONAL
HEALTH AND SAFETY TRAINING
MODEL
Abstract: Education and learning are covered and
mentioned as one term called lifelong learning (LLL).
LLL is no longer a privilege but necessity and
requirement to stay competitive in the labour market.
Since OHS area was recently widely accepted, but a
legal and well-regulated, training in this area becomes
an integral part of further improving of implementation
process in the whole country. This paper presents a
developed and improved education model for people in
occupational health and safety (OHS) field. Also, it’s
presented directions of further development and
continuous improvement of the courses.
Keywords: Long Life Learning, OHS courses, improved
course model

1. INTRODUCTION
Society has undergone a dramatic and
remarkable
transformation
due
to
technological
developments
and
internationalization
[12].
Therefore,
implementing strategies to prevent
occupational injuries become more
difficult [17]. Based on that, hundreds of
books, journal articles and regulatory
writings have been written in the field of
health and safety. All were written with the
same goal, to reduce human exposure to
injuries and illnesses. In most cases,
authors of these writings have focused on a
specific issues and tasks [13], and just few
is much broader, trying to cover wide
range of readers.
Large number of accidents was
described as a human error [3], so the
focus needs to be on changing behavior of
workers [10]. That happens only for one
reason. Typical safety instructions are very
briefly and employees don’t have enough
motivation to follow and to apply them
where necessary. For example: “Do not

disable the power cord grounding plug.
The grounding plug is an important
feature. Use only the power cord supplied”
[9]. This is traditional approach.
Traditional approach is based on safety
provisions used in practice and explains
how they work. Training need to be
considered as essential base for prevention
of accidents, injuries and occupational
diseases. But, traditional approach doesn’t
ask for any alternative provisions and why
the listed provisions were selected [9]. We
can conclude that this traditional approach
lacks a reasonable concept. But, some
authors think that traditional approaches
haven’t been unsuccessful [18]. That is
true, because health and safety wasn’t very
often a primary task, but a secondary task
[11]. Even in companies with professional
health and safety managers, the situation is
often the same [15].

2. TRAINING AND EDUCATION
Training can be defined as “knowing
how to, wanting to and being able to do”
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approach [4]. Based on that, training and
also education need to be essential part for
prevention of accidents, injuries and
occupational diseases. Occupational health
and safety education need to respond to the
changes in working life to prevent such
events [19]. Some authors make
distinctions between education and
training. Regardless they are both include
new knowledge and skills development,
training improving specific task, while
education has much wider range of issues
[14]. In a Office of Technology
Assessment (OTA) report on preventing
illness and injury in the workplace, the
distinction between education and training
is define as “the narrower the role the more
instruction is training. The broader the
role, the more instruction is education”
[16]. But, nobody can tell that there is no
strong link between training and education.
Education in the field of health and safety
needs to start as early as possible in
working life. Budworth [1] goes a step
further. He supports the concept of
integrating health and safety training and
education into actual job training. That can
be described as integral and important part
of the job. But, we need to keep in mind
that training should have great influence
and impact on listeners, because from
some resources [16] training may have
worse consequences than no training at all.
Regarding low knowledge level in
OHS field, European Agency for Health
and Safety at work (EU-OSHA) had to
respond to actual problem. In their report
from 2006 [6], they promoted “Safe Start”
campaign. It focused on workplace and
education equally. Their conclusion was
that field of health and safety needs to be
an integral part of education. But, training
only for workers is not good enough. Some
studies suggest that all personnel need to
attend education and training program in
effort
to
reduce
accidents
and
injuries [8].
OTA after analysis of certain number
of education and training programs
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recommended four types of programs:
fundamental,
recognition,
problemsolving, and empowerment programs [16].
All activities in these training programs are
all directed to control risk factors for
accidents, injuries and occupational
diseases [2]. Education and training
philosophy is different from institution to
institution. But, every of them have the
same objective, providing education and
training as a tool to improve ability of
workers to solve health and safety
problems. Different position of workers
requires different types of education and
training. Because of that, some articles
recommend establishing safety and health
education and training programs [13].
The real challenge for every education
and training program is how to translate
theory into practice when hazards are
identified at the workplace [21]. The gap
between knowledge in the OHS field and
information that workers receive shows
that there is sill a lot of work to do [19].
The key to successful education and
training is testing or evaluation how good
programs are [20]. There are various types
of testing and evaluation. The most used
methods are mail and phone surveys [21].
There are composed questions which
worker needs to answer. The questions are
about education and training that he
attended. Worker need to conclude that the
program helped him in his work life. Then,
classification is required. With that
statistical data we can conclude what part
of education and training program has
minimal impact on the worker. If results
are not good enough, program need to be
changed and improved. Certain elements
are identified as important for program to
be effective and successful [2].
OHS is becoming the most important
part of every organized business,
especially when we are talking about
construction sites, manufacturing, etc.
European Agency for Health and Safety at
Work confirms that when lunched
campaign called “A European campaign
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on Risk Assessment” as a crucial part of
strategy to prevent accidents, injuries and
occupational diseases [7]. This rises
awareness among both workers and
management. This shows how important
need to be education and training in the
OHS field.
We want to show our solution of
improved education and training courses.
The courses contain different modules
because of a variety of industries,
government and academia. The main fact
is that modules are based on real examples
and learning the foundation of the
techniques is very simple.

· improvement of OHS vocational
skills of participants.
The main achievement is establishing
framework for upgrading of OHS system
on national level in Serbia. This great act
is achieved through various education
activities. Already mentioned courses were
established as one of key activity.
Courses cover the wide spread of the
OHS field. Total number of courses is 24
divide in four training modules. Every
course has its own identification number
(figure 1).

3. DESCRIPTION OF COURSES
There are demands and need in the
industry for advanced knowledge of its
workers. Education of older adults isn’t
new concept [6] [17]. Kendall [20]
represents the importance of LLL and
suggests possible characteristics and its
advantages.
Courses are held trough one big
European project. The idea and realization
is fully supported on national level by
Ministry of Labour - Occupational Health
and Safety Directorate (OHSD) of Serbia,
Serbian Association of Employers (SAE),
Serbian Association for Occupational
Health and Safety (SAOHS), OHS Experts
(OHSE) and number of universities in
Serbia. Courses held on the principle of
two year cycle (1 + 1). The goals of our
LLL courses are:
· encourage
and
support
the
implementation of new and
upgraded training courses in a OHS
field,
· improving,
straightening
and
increasing the OHS effectiveness,
· upgrading of training infrastructure,
· quality implementation of work
practice in the OHS field,
· exchange of experiences between
participants and

Figure 1 – Course identification number
List of available courses with
identification numbers are shown as
follows:
M1 Occupational Safety and Health
Management Systems
M1_1A - OHS management system
according to OHSAS 18001 standard
requirements,
M1_2A - Integration of the OHS
system with other management
systems,
M1_3A - CE marking.
M2 Risk Assessment
M2_1B - Basic of risk assessment,
M2_2A - Advanced techniques for
risk assessment,
M2_3B - Risk assessment for variable
working environment,
M2_4A - Risk and safety management
systems.
M3 Hazards and Safety in Industry; OHS
in High Risk Sectors
M3_1B - Machines and tools safety,
M3_2B - Electrical safety,
M3_3B - Transportation and forklifts
safety,
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M3_4B - Noise and vibration on
workplaces,
M3_5B - Microclimatic conditions
and lighting on workplaces,
M3_6B - Chemical hazards,
M3_7B
Personal
protective
equipment & Lock Out – Tag Out
protection systems,
M3_8B - Health Aspect of work in
SMEs,
M3_9B - Stress at workplace,
M3_10B
Ergonomics
and
musculoskeletal disorder,
M3_11B - OHS in construction,
M3_1A - Global and specific safety
and health risks in construction,
M3_2A - Mobile working equipment
safety.
M4 Occupational Safety and Health
Improvement through Implementation of
Advanced Technologies
M4_1A - Information systems in
OHS,
M4_2A - OHS improvement through
automation and modernization of
production equipment,
M4_3A - Modern protection and
safeguarding devices and systems,
M4_4A - Implementation of advanced
technical diagnostic methods in
hazard identification.

4. STRUCTURE OF COURSES
Courses mentioned above are divided
in two groups regarding its complexity:
• basic level (13 courses) and
• advanced level (11 courses).
From 24 offered courses, participants
may choose courses which want to attend
and make own education package (figure
2). Approximately 10 education packages
are available. Number of courses will
increase as interest grows, or if industry
variety expands.
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Figure 2 - Structure of courses
Firstly, participants choose courses
based on their interests and occupation.
Secondly, participants choose courses
which depend on their knowledge and
educational level which means that will
attend basic or advanced level. Based on
this, we wanted to attract participants
various knowledge level and from
different branches of industry. Another
important thing needs to be mentioned
when participants are choosing courses.
The big influence has employers who
requesting from their employees to attend
certain courses which are important for
their business. LLL is very useful if it is
understood in the right manner.
Courses are held by professors and
other competent persons from recognized
institutions in this field. The preparation of
educational courses includes intensive
work on preparing of various teaching
materials, cumulative textbook and four
brochures. The textbook (in two volumes
app. 1000 pages) is quite unique in Serbia
and already attracts significant attention
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among potential readers. Textbook contain
various material prepared in coordination
of university teaching staff, experts from
Association of OHS in Serbia and
professors and experts from EU. Four
brochures are thematically oriented to
most important OHS subjects and themes
also are prepared, printed and distributed
to all participants.

5. RECRUITING OF
PARTICIPANTS
Courses have been designed for
improvement and upgrading of knowledge
level of key participants in the OHS
system in Serbia; so that participants in
courses
realization
were
mainly
representatives of the Serbian Association
of Employers (SAE), Serbian Ministry of
Labor - Occupational Health and Safety
Directorate (OHSD), OHS Experts
(OHSE) and others (OTH).
However, significant interest in these
courses showed significantly larger
number of people which are professionally
engaged in occupational safety and health
(figure 3). Approximately 350 participants
participated in realization of courses.
Statistically,
participants
come
predominantly from OHSD (51%), OHSE
(27%) and SAE (18%).

One of conclusions of all participants
is that developed courses will be
foundation for successful LLL program in
the OHS area in Serbia in the nearest
future. This idea and trend significantly
expands the target group of participants in
the future. Basic target group in further
period will be licensed OHS experts (over
5000 in Serbia in this moment).
Although those persons have title of
“licensed OHS experts” received after
completion of government examination,
level of their knowledge is often
insufficient and inappropriate as they have
very various education background and
previous practical experience. According
to conducted survey majority of them are
more than interesting for programmes of
continuing education. On the other side
OHSD perform initial legislative steps to
institutionalize mandatory permanent
education in area of OHS. In coordination
with universities and Association of OHS
proposal of legislative framework for
permanent education in area of OHS in
Serbia is prepared which, among other
things, focus such kind of training courses
as a mandatory obligation for all licensed
OHS experts who work in enterprises or as
an individual consultants as necessary step
for their periodical re-licensing. OHS
educational centers, university based will
be leaders in this education process. This is
without any doubts one of key project
outcomes and most important condition for
its sustainability in future.
Beside this major group of licensed
OHS experts, also focused employers,
representatives of workers and government
institutions (labour inspectors) as a
potential target groups for further LLL
courses.
According
to
conducted
benchmarking they evaluate courses with
very high average marks.

6. COURSE ADJUSTMENTS
Figure 3 - Structure of participants

As it is mentioned above, these
courses are realized in two years. In the
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first year of realization we presented our
types of courses. The combination of
chosen courses represents one education
package. Our efforts were focused on
upgrading of teaching methods for courses
realization mainly through the introduction
of practical work and demonstrations on
demo, didactic, educational, measurement
and laboratory equipment. This approach
was well received and assessed by all
participants and basic conclusion was that
it is very important and necessary to
continue work on improvement of
practical, hands-on approach to education
in the OHS field.
To be able to make some course
adjustments we create the basic
questionnaire. It was conducted through
first year of the courses duration. We
wanted to know if participants are or not
satisfied with the way of course
organization and topic actuality. Also, we
wanted to know some basic information
such as educational, geographic and work
background of the participants. The basic
questionnaire was in paper version. The
example of the basic questionnaire is
shown below (figure 4).

Figure 4- Questionnaire
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Every participant is responded and
fulfills
requirements
of
basic
questionnaire. Total responses were 160,
which is total number of participants in the
first year of the courses. At the first
moment the results satisfied organizers of
LLL. The average overall mark was 4,07.
But, we need to mention, that results
showed minimal, maximal and average
rate of all courses separately. Every course
attended by approximately 15 participants.
When we got results, we compared all
courses and notice some deviation from
average rate. Every course with lower rate
than total average rate falls in a group for
further assessment. We wanted to know
where errors, problems and higher
participant’s expectations are. For these
types of courses there are detailed
questionnaires. Detailed questionnaires
need to show in which part of course we
failed. These questionnaires contain
questions such as course number, presenter
evaluation, structure of the course,
evaluation
of
presented
material,
evaluation the way how material is
presented, evaluation of the practical part
of the course, compliance schedule, quality
of the printed material etc.
When the questionnaires (basic and
detailed) were conducted we notice some
little room for improvement that we
include in the second year of course
realization. Courses have not been
significantly modified which confirms
participant’s relative satisfactory with
course agenda and its presentation. From
our experiences in the first year we just a
little bit increased the time participants
spend in dialogue with presenters. We
wanted to animate all participants to
inform others about their job, assignments
and problems they had in the OHS field.
Also, maybe the most important thing is
improving of lecturer’s presentations. We
notice that structure and education of
participants is diverse. Lecturers need to
be careful when they are around different
participants and their understandings. One
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comprehensive approach is needed. That
was one of major course improvements.
In addition, we used past courses
participants as presenters in the second
course year to tell others about their
knowledge gained at courses. Beside them,
we have also included some foreign
partners. That was the right move, because
participants wanted to hear and see
different approaches for solving the same
problems. This part is awarded with the
highest possible mark in participant’s
evaluation.
We repeated questionnaires after
course adjustments. Results are more
satisfactory or we may say very good. The
average rate arises for 0,37. Based on this
we can conclude that courses are
significantly improved.

7. CONCLUSION
In recent years formal education has
been fighting for survival in the face of the
dominant pressures in contemporary
society, despite its noble past and proud
traditions it seems to be losing the battle
[17]. It just shows importance of LLL.
Courses like presented above are very

helpful. Every course is custom-designed
and adjusted to each participant’s group.
Our plan is to continue with this type of
courses. Next step is improving of existing
courses and establishing new courses in
response to society needs. The key point is
that we need to attend variety of courses to
develop knowledge of different fields. The
form, duration, content, purpose and
quality of such courses vary with the
interests of participant’s groups. It grows
increasingly clear that knowledge of all
types is always a social and cultural
product [19].
Our orientation through whole of two
year cycle is to introduce our way of
thinking and working in the field of
occupational health and safety at work.
This contemporary approach was well
received and assessed by all participants.
That is a confirmation that our work is
paid off and we will keep working on
improvements. Continual improvement
and sustainability are very important
parameters in this type of courses.
Further research will be development
of education platform for e-learning or
distance learning in OHS field. It will be
based on courses shown in this paper.
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