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Recently there has been a noticeable trend of rising awareness among the employers in Poland of the fact that 
training on occupational health and safety may to the quality and effectiveness of their business. Providing safe 
employment is beneficial to both the employer and the employee. Work safety has an influence among others on 
efficiency, which is in turn one of the fundamental factors affecting the profitability of business activity, especially at 
the time of crisis.
Work safety is important not only at micro but also macroeconomic level as lack of accidents affects the reduction of 
job costs, the state spends less on accident allowances or rehabilitation benefits. In the traditional approach to training 
focus was placed only on the training content regardless of the assessment of its effectiveness, and particularly the 
quality of training measured as the assessment given by the trainee.
This study presents a proposition of a new approach consisting in reviewing traditional training on occupational health 
and safety. This approach aims at improving the quality of training through an appropriately developed training 
system with the use of e-learning.

e-learning, ICT, occupational health and safety, traditional training 

To this end the following research problem must be formulated:

Is it possible to develop a training system with the use of ICT and e-learning owing to which the state of 

occupational health and safety could be improved by raising the level of selected occupational health and 

safety competences among employees, in particular the least developed competences?

Developing the system, we base on:

a) Legal acts on the subject matter of the training on occupational health and safety:

Regulation of the Minister of Economy of 18 July 2001 on the manner of checking the qualifications 
required for the operation and maintenance of technical machinery (Official Journal no. 79, item 849 as 
amended) ,

b) Definitions related to training on occupational health and safety in accordance with Regulation of the 
minister of Labour and Social Policy of 9 October 2007 amending the regulation on training in the scope 
of occupational health and safety (Official Journal no. 196, item 1420):
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training;
course;
seminary;
directed self-study;
teaching training.

c) organisational unit providing educational activity in the area of occupational health and safety, which 
may be:

lifelong learning centre;
practical training centre;
vocational training institution;
upper secondary school;
research and development unit, higher education institution or any other scientific unit.
association with its statutory aim to conduct activity connected with occupational health and 
safety,
legal or natural persons conducting educational activity on the basis determined in the 
regulations on freedom to conduct business activity if they conduct educational activity in the 
area of occupational health and safety.

d)

e) published his first article on programmed teaching in 1954. Before Skinner, as early as 1920, 
by S.A. 

Pressey. Programmed instruction is based on an appropriately arranged programme containing 
interrelated logical doses of information on a given topic. 

Programmed instruction distinguishes the following types:

linear programming (B.F. Skinner) which consists in dividing the instructional material into merit-
related and logically interrelated portions of information (steps) where filling the gap with the 
correct answer the student moves on to another portion at which point he compares (checks) the 
answer he has given with the programmed answer,
branched programming (created by N.A. Crowder), consisting in applying doses of information, 
selecting one of the several answers in the programme and checking it where apart from the correct 
answer the student finds out about why that particular answer was true,
mixed programming, which has different variants, e.g. the block method which was developed in 
Poland by Cz. Kupisiewicz. It boils down to the subsequent exposure of blocks of content, 
interwoven with blocks aimed at revising, systemising, extending and testing.

e) Bloom taxonomy of educational objectives.
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Figure 1 Bloom taxonomy of educational objectives

The proposed occupational health and safety training system is designed according to the ADDIE Model 
(Analysis, Design, Development, Implementation, Evaluation). The main assumption of the model is the 
iteration of the process of constructing a course. 

The ADDIE model consists of the analysis phase, the assumptions and conditions, course design, course 
development component, implementation and evaluation. Construction of a good e-course, which runs 
under the ADDIE model, is an ongoing process. After the evaluation stage, there is the next stage of 
analysis, which starts the next phase of work on the course and which is aimed at creation of a bug free, 
efficient and user friendly product.

Table 1 Phase of Instructional System Design (ISD)

Phase Name Operation

1 Analysis On this stage, the conditions, in which the created training will be functioning, 
should be determined. The analysis includes:

determination of the scope of the project;
selection of the technology, in which the training will be made;
characteristics of the target group - who the recipient of the content is, 
what the current knowledge and training needs are;
determination of the objectives of the training - what messages, 
competences or skills are to be acquired by the course participants as 
well as determination of the signs of achievement of these objectives;
determination of limitations and obstacles in distribution of materials, 
e.g. bandwidth of Internet connections, possibility to attach 
soundtrack;
planning of the frameworks of the project.

Collection of the data needed for the analysis may be performed through 
surveys, questionnaires or interviews with the final recipients or with persons 
responsible for the training (lecturers, coaches, employers). Analysis is one of 
the most important stages in the entire project cycle since all decisions made 
in further phases depend on the findings made during Analysis.
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2 Design In this phase, proper measures are selected for the objectives and conditions of 
the training determined during Analysis. On the basis of the materials from the 
substantial expert, contents, interactions and multimedia are selected. 
Preparation of the basic objects is the starting point for planning of the division 
into lessons, modules and topics. The result of this stage may be development of 
documentation putting together the technical strategy and the visual concept of 
the design. This specification may also acquire the form of a scenario or 
prototype, i.e. simplified outlines (paper or electronic) of the interface, outlay of 
the content on the screen, manners of navigation and the schemes of the course 
of the training.

3 Develop It is the most technical stage since it includes preparation or acquisition of the 
necessary training elements - texts, films, animations, interactions, games, 
simulations. The scope and the content of these materials is determined in 
Design phase. During Development, they are developed and integrated. At the 
end of this steps, the tests of conformity with the specifications and standards are 
performed.

4 Implement In this phase, the course is installed in the environment that will be used by 
training participant. Final start-up may be preceded with functionality tests. As 
of the moment of distribution of the prepared materials, the teaching and 
learning process commences. The training participants obtain access thereto and 
their actions may be supported by mentors as well as substantial and technical 
experts.

5 Evaluate Functioning, form and content of the prepared training is assessed. All preceding 
stages of course creation may be subject to evaluation. The conclusions and 
observations are used for improvement of both the methodological & technical 
side of the product and the process of its creation.

Figure 2 ADDIE model

This results in designing training content being an ongoing process. This model organises the work of a 
project team which must be composed of team members playing the role of a project manager, substantive 
expert, methodologist, IT specialist and multimedia art specialist.

Depending on the type of instruction, organisation and aims of evaluation there may be conducted analysis 
of teaching effectiveness by means of various models, e.g. the models developed by Kirkpatrick, Phillips, 
Brinkerhoff, Bushnell and others. During the process of evaluation of teaching data of various kind will be 
collected and next divided into groups according to categories and levels.
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In our e-learning environment the following test will be used:

preliminary didactic tests (pretests),

didactic tests taken during the learning process,

final didactic tests (posttests),

retention tests taken three months after the course completion (retests).

possibility of using ICT and e-learning in the scope of occupational health and safety 
training.

The aim of proposed research is developing and evaluating a training system in the scope of occupational 
health and safety with the use of ICT and e-learning. It is based on an e-learning course containing a didactic 

It is enhanced by elements of programmed instruction which involves the principle of gradual increase of 
difficulty level.

The developed training system with the e-
means of an LMS (Learning Management System) based on the principles of programmed instruction 
according to an algorithm proposed by the present authors.

The training system would comply with Polish legal acts in terms of the subject matter of the training 
related to occupational health and safety.

The expected result would be the improved state of occupational health and safety through an appropriately 
developed training system. The authors assume the level of occupational health and safety will rise in firms 
and institutions where the system will have been used.

At this

research will be conducted in relations to the knowledge and use of ICT tools and e-learning in Silesian 

Province in selected work places/institutions/firms among employees in various positions, also representing 

training sections. A decision will be made on what mechanism will be selected for presenting new content 

in the scope of training (e-learning platform, if so what platform? Or another multimedia tool). Also 

conducted among the employees in selected work places/institutions/firms will be analysis of the level of 

competence in the scope of occupational health and safety and the state of health and safety at work.

At this stage the teaching aims of the created system, its schedule, duration and pace will be developed. 

Charts and diagrams showing the manner of presentation and scope of study will be created. Methods and 

ermined. The method of system evaluation as well as the 

methodology of data collection for analysis and the way of presenting final reports will be specified.

At the stage of development, a course will be created, and its particular modules and lessons will be filled 

with study materials: texts, instructional films on occupational health and safety, tests, etc. For the purpose 

of constructing the course the charts and diagrams created during the design stage will be used.
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The e-learning course in the scope of occupational health and safety will be placed on the e-learning 
platform of the University of Occupational Safety Management in Katowice, Poland or an institution where 
research will be conducted (provided it owns one). The course will have a hierarchical and modular 
structure and consist of several standard blocks:

introduction to a distance course;
thematic module;
summarising module.

The proposed structure of the thematic e-learning course will be as follows:

Introduction to the distance course: Course description, Literature, Glossary of Terms, Forum, 
Registration Questionnaire, Legal acts on Occupational health and safety.
Thematic module: Pre-test (a diagnostic test); Information material on the studied area; Thematic 
lessons containing a didactic module, Block of Tasks; Testing and checking knowledge; Block of 
interactive communication between the tutor and the students and between the students themselves; 
Additional information materials on the studied area; Checking knowledge.
Summarising module: Examination test; Final questionnaire, Reflexive (evaluation) survey.
The platform will consist of 3 most important parts:

nel.

The course features the following components/modules of the platform: Questionnaire, Lesson, Quiz, 
Assignment, URL, Forum, Chat, Glossary.

Each lesson will be a multimedia programme. All items of information, advice and instruction will be 
transmitted in the written form. The employe will navigate throughout the course by means of hypertext. 

reports the tutor will have access to information on how well the employees have developed particular 
competences.

The stages of design and development will be followed by the system implementation. After the course 
preparation and before the system evaluation begins a pilot experiment is planned which including 
consultations with methodologists, health and safety trainers in order to find out about their remarks and 
comments. The aim of this stage will be:

to search for imprecise statements in training materials placed in the course and included in the 
tests,

competences,
to find out the level of comprehension of test tasks and verify their content,
to verify the appropriate order of questions in a test,
to verify the duration of the course and the tests.

What follows next is the main research within the framework of which will be selected:

the experimental group (EG) to be working with the use of the e-learning course,
the control group (CG) to be working without access to the e-course.
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by means of the pretest prior to the training commencement,
by means of the posttest at the end of the training,
by means of the retest three months after the training completion.

For analysis of the results of the main experiment the following methods will be applied:

t-Student test for uncorrelated groups,
t-Student test for correlated groups,
Pearson coefficient of correlation.

Towards the end of the experiment survey studies will be conducted among the employees (participants of 
the experimental group EG) as well as the trainers, methodologists evaluating the course and prepared 
methodological materials for trainers and course users.
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Online vocational education course repository

The repository consists of 169 online courses on Moodle platform for vocational education developed 

within the system project of the National Centre for Supporting Vocational and Continuing Education

The objectives of the project were as follows:

popularisation and promotion of distance education in vocational education and continuing 

education,

ensuring of high quality of distance education services through development of the standards for 

designing and conducting of e-learning courses,

activation of institutions for implementation of distance education,
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improvement of the competences of the personnel of the educational institutions in the field of 

implementation and use of distance education.

The courses are dedicated mainly to the participants of qualification vocational courses but the individual 

course modules (presentations, films, podcasts, tests) may be also used successfully during school classes.



Heba A. ICTE Journal, 2017, 6(2): 12 22

2017 ICTE Journal, ISSN 1805-3726 21

The authors have presented the proposition of research consisting in the design and evaluation of a training 

system in the scope of occupational health and safety with the use of ICT and e-learning at the heart of 

which i san e-

competences. It is enhanced by elements of programmed instruction which involves the principle of gradual 

increase in difficulty level. The presented proposition was developed on the basis of the experience gained 

during the research conducted as part of the PhD dissertation on the use of e-learning in mathematics 

teaching final conclusions which postulate adaptation of the 

designed system of education not only at school or academic level but also in the scope of training on a 

variety of subjects in various business sectors, enterprises or in our case in the area of occupational health 

and safety. Working on an outline of the prepared project the following barriers have been identified in 

reference to the realisation of the project:

lack of awareness among the managers and employees of enterprises of the need to educate and be 
taught how to learn,
lack of awareness of the fact that e-learning constitutes an important element of raising 
competitiveness of the enterprise, management of knowledge and information,
lack of ability and rules of e-learning based education with Focus on self-study, self-directed 
learning in particular,

effectiveness of e-learning in the scope of occupation health and safety training, which would allow 
to collect and systemise appropriate data and evaluate the e-learning process.
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