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The 2�st century, structural changes in our industries and economics, globalization of 
our world need responsible new engineers and scientists. New competence require-
ments in the iCT (information and communication technology) sector and in informa-
tion and knowledge work mean new challenges for national educational systems.  
in particular, traditional technical and higher engineering education needs critical 
evaluation and a broadening of curricula with knowledge traditionally included in 
social sciences. understanding of human and organizational behaviour, cultural under-
standing, communication and language skills, and the capacity for conceptual thinking 
are important competencies needed in the future.

in this paper it is argued that blended learning with computer based learning in the 
moodle e-learning environment based on social constructivist learning theory is an 
effective tool for teaching and learning of occupational Health and Safety discipline 
(oHS) – including chemical risks and human factor issues, for future engineers and 
managers. The author has six years experience of computer based teaching. The 
author’s own teaching experience of the moodle e-learning environment for creating 
and providing different courses in the Tallinn university of Technology and in  
the Virumaa College of Tallinn university of Technology (located in the ida-Viru 
County of estonia and the Tartu College of Tallinn university of Technology, will be 
presented.

According to the questionnaires given to students at the end of each course, the 
teaching and learning in the moodle e-learning environment as blended learning is 
very useful for development of a learning culture. The effectiveness and motivation for 
learning are higher than providing traditional methods of learning. New possibilities 
and dimensions for teaching and learning are opened which will develop the learning 
culture.

introduction
increasing access to more and better information is available by rapidly development of 
technology. The impact of rapidl development of infocommunication Technology (iCT) 
to all aspects of the society is described by Bradley 200�, Järvenpää 200�. To help students 
turn information into knowledge, teachers need to know the new teaching strategies. 
psychosocial risks, musculosceletal disorders and dangerous substances are among the 
priority areas for future occupational Health and Safety research in european union. The 
report Priorities for Occupational Safety and Health Research in the EU-25. According to 
this report a vast and increasing number of chemicals are present in workplaces, with about 
�00 000 different substances currently registered in the eu market. The chemical industry 
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is europe’s third largest manufacturing industry, employing �.7 million people directly, 
with up to three million jobs dependent on it. exposure to dangerous chemicals occurs at 
many workplaces outside the chemical industry: for example agricultural workers use 
pesticides, detergents and microbiological dusts, and construction workers commonly use 
solvents and paints. According to the third european survey on working conditions (2000), 
�6% of employees in the eu handle or are in contact with dangerous substances for at least 
on quarter of their working time. There are three main research priorities in this field: the 
validation and improvement of models for workers exposure assessment, the exposure to 
nanoparticles and ultrafine particles and assessment and measurement methods for work-
place exposure to biological agents. Chemical engineers now have a rising capability of 
computing resources available to them.

in this situation, new challenges for the higher education are continued. The grow-
ing interest of blended learning (combination of traditional teaching methods of face to 
face and online media) in higher education is indicated by the increasing number of studies 
in this area (poole 2006, irons et al. 2002; macDonald and mcAteer, 2003; o’Toole and 
Absalon, 2003; Stubbs and martin, 2003). For example at the university of Central 
england in Burmingham (uCe), academic staff are encouraged to incorporate both tradi-
tional and web-based iCT (information and communication technology) modes of teach-
ing and learning in the courses they deliver, using moodle software. preliminary quantitave 
evaluations at uCe have releaved that over 70 percent of the 388 students in the sample 
from across all faculties claimed to have enjoyed using the web-based aspects of blended 
courses. over 75 percent of a sample of 329 students felt that moodle had helped them 
learn the subject and nearly 80 percent of the sample reported that they would like future 
modules be blended in this way (poole, 2006; Staley 2005).

coMputer based teaching and learning experience  
in tallinn university of technology
Tallinn university of Technology is a national technology university of international 
repute, an active cooperation network partner at the forefront of estonia’s knowledge-
based economic development. (Strategy 2006)

in Tallinn university of Technology (TuT) (former Tallinn Technical university) 
The discipline of risk and Safety Sciences based on ergonomics knowledge has been 
taught for more than 20 years (Kristjuhan �994).

in September �999 a new ergonomics laboratory with computers was installed in 
Tallinn university of Technology (TuT). These facilities help to inspire for searching 
Health and Safety information in Cyberspace for their studies based on problem Based 
Learning (Siirak, �999, 2000; 200�, 2002 Tint, 2000) The course of risk and Safety 
Sciences for students of the Faculty of Chemical engineering and Gene Technology 
(Bachelor level) was provided autumn 200� by V. Siirak. During practices students were 
inspired to use the internet and find the modern occupational Health and safety informa-
tion from internet databases and to use the databases of the european Agency for Safety 
and Health and Work, the Health&Safety executive, uK, the u.S. National institute of 
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occupational Safety and Health (NioSH) etc. The special web-site for the students was 
prepared. For different courses.

Moodle e-learning environMent
Since autumn 2006 the courses of risk and Safety Sciences and Working environment 
and ergonomics were created in moodle e-learning environment. All courses are provided 
as blended learning: the traditional method face-to-face is blended of web-based support 
in moodlle e-learning environment. Autumn 2006 the first course of discipline of Working 
environment and ergonomics was provided for full-time students of the Faculty of 
economics and Business Administration in the moodle e-learning environment. in this 
course participated �66 students (Bachelor level). Spring 2007 this course was provided 
with 72 participants for distance learning students of the Faculty of economics and 
Business Administration. Spring 2007 also the course of the risk and Safety Sciences for 
students of production engineering and entrepreneurship in the Virumaa College of TuT 
was created and provided for �4 students and the Course of risk and Safety Sciences for 
72 students of Landscape Architecure and Construction in the Tartu College of TuT was 
created and provided. The course were provided as blended learning where the classroom 
activities were supported by moodle e-learning environment. Autumn 2007 the master 
level Course of Chemical risks for future industry Hygienists was provided as blended 
learning with moodle e-learning environment. for 7 students. The assignments in moodle 
learning environment were related with working with international professional databases 
of chemical risks (first year in moodle e-learning environment).

aiM of the study
The aim of the study is to find out how students appreciate the courses provided in moodle 
e-learning environment.

Material and Method
At the end of the courses a questionnaire was given to all groups of students. The question-
naires were given for 57 students in the course of Working environment and ergonomics 
(Bachelor level), (�00% were filled) and for �4 students of the course of risk and Safety 
Sciences in the Virumaa College of TuT (Diploma level) (�00% were filled), for 42 
students of the course of risk and Safety Sciences in the Tartu College of TuT (Diploma 
level) and for �4 students of the course of risks of Social environment (master level). 
(�00% were filled). After the master level course of the Chemical risks for future industry 
Hygienists the questionnaire was given for 7 students (�00% filled).

Students had to answer to 5 questions:

�. How do you appreciate the moodle e-learning environment?
2. Which part of the course was most interesting for you?
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3. Which part of the course was unclear for you?
4. How do you will to use obtained knowledge in practice?
5. What do you like to learn more?

results
of respondents �00% answered that moodle e-learning environment is very effective 
learning tool. Students wrote that they are encouraged and motivated to learn more in 
moodle e-learning environment and they do not like to learn courses which are not in 
moodle e-learning environment. The materials in moodle e-learning environment are 
clear. of respondents 80% answered that their participation in forums and othet activities 
available in moodle e-learning environment is very useful for learning from each other 
obtaining new knowledge. Some students wrote that availability of course materials and 
activities in moodle e-learning environment encourage their interest for claasroom activi-
ties and the face to face contact with teacher is now in a new level. Students appreciate 
high that they can learn in moodle e-learning environment the time and place suitable for 
each student. Some students wrote that the experience of learning in moodle e-learning 
environment is helpful for development of their self- discipline.

Very interesting is that student who havedsuccessfully finished the course continued 
their participation in the course in moodle e-learning environment. For example autumn 
2006 the first course of the discipline of Working environment and ergonomics was 
provided. From �66 students finihed the course successfully, �30 students today continued 
their participation in the course in moodle e-learning environment. e-learning community 
is established.

The master Level Course of Chemical risks for industrial hygienists was the first 
year course in moodle e-learning environment. The comparison of this courses before 
moodle introduced is impossible.

discussion
According to my experience with computer based learning since the year 200�, providing 
of courses in moodle e-learning environment are more effective than providing the courses 
where course materials are available on the website. Very effective is that students activi-
ties from participation in learning forums and learning from each other are encouraged. 
The problem is that sometimes students hesitate to participate in learning forums, they are 
sometimes afraid that other students can read their letters to learning forums. The effi-
ciency of learning process is depending on the style of creation of the course. The course 
had to be designed simply and clearly encouraging students own activity in the learning 
process. The assignments encouraging students activity have to be provided. in compari-
son of previous results before moodle was introduced (only materials were available on 
the website), students are more satisfied and motivated to learn the discipline. Students 
appreciate high that can fill all the assignments in moodle e-learning environment, what is 
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more suitable for students. Before moodle was introduced the filling the different assign-
ments was more complicated. There is no statistical differences of the satisfaction of the 
courses before moodle was used. Before moodle was introduced all the solutions of web 
based learning were highly appreciated by the students in comparison of traditional courses 
without using web tools. After moodle was used, the motivation of students and their own 
activity in the learning process, the students interpersonal contacts (learning from each 
other) were successfully increased. After moodle was introduced, for the teacher the online 
contact with students and monitoring their activities is successfully improved.

conclusions
in the 2�st century, where structural changes in our industries and economics, globaliza-
tion of our world need responsible new engineers and scientists, new challenges for the 
higher education and learning culture are continued. and new possibilities, dimensions and 
solutions are opened.

one of the new possibilities and solutions is blended learning using the moodle  
e-learning environment.

moodle e-learning environment is a very effective learning tool supporting blended 
learning which encourages the students motivation for learning activity and interest to the 
course, developing the learning culture. We have to be open for future development of 
moodle e-learning environment according to rapid development of iCT (information and 
communication technology) dimensions and new possibilities and solutions for develop-
ing the learning culture.
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