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Purpose: The main aim of this article is to present the use of the Moodle educational platform in teaching
Fundamentals of Materials Science and Metal Materials in the Institute of Engineering Materials and
Biomaterials at Silesian University of Technology in Gliwice, and to analyse the efficacy of e-learning as the
means of introducing education within a traditional model.

Design/methodology/approach: This article contains the description of learning within the mixed mode, which
is education embracing a face to face method and distance learning method for the first-year students. The
comparison of the efficacy of mixed mode learning versus traditional learning will be presented.

Findings: The efficient method of assisting remotely the e-learning students acquiring skills and knowledge at
a varying pace has been developed, providing them with the personalised support.

Research limitations/implications: Larger population of students should be tested so as to give measurable
results, which would imply what needs to be worked on and what changes to introduce in order to improve the
e-learning process.

Originality/value: The course presented in this article confirms that e-learning enables the introduction of the
new education formula, which may embrace advantages of traditional teaching and distance education as far as
Materials Science is concerned.
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of junior secondary school and secondary school, as well as an
academic one.
Such an intense development of this teaching method is only

1. Introduction

E-learning, according to M. Nichols, may be defined as the
teaching method, which may be used in different educational
models (for instance in traditional or distance teaching), but also
in various teaching philosophies (for instance behaviourism or
constructivism) [1].

The development of computer technology and access to the
broadband Internet and increasingly common ownership of the
computers in households, make it possible to become more and
more common as the means of communication in education.
E-learning is most commonly used for trainings of the workers of
big companies, public administration and higher education.
Lately, it has been more often used in education both on the level
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possible due to the financial support of the European Union. The
main aim of the Union programs is the adjustment of education
and teaching systems used in European Union to the economy
based on knowledge and computer technologies.

The cooperation of a student and a teacher takes place either
during the direct meeting or by means of synchronic or
asynchronic links, or even without personal contact, when a
student’s work is based on multimedia courses available through
the university or other information found in a global net.

Distant learning in comparison to a traditional one may be
treated as an additional method, giving extra information or as a
replacement of all the existing traditional courses or only of the
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particular chosen subject. It is especially important in Polish
reality, because the number of adults improving their
qualifications is one of the lowest among the member countries of
OECD. The report of the European Commission and Council for
Education, entitled “Modernization of the education and training
systems: an important input into Europe’s well-being and social
coexistence” published in 2006, shows that the degree of literacy
of people aged 16-65 in our country is high and the education of
working people has little connection with the profession they do.

The preparation of a new training offer for grown-ups, the one
that is not only convenient but also cheap, may turn out to be a
very effective stimuli of the competence development for the
economy based on knowledge [2-7].

2. Experimental procedure

2.1. Moodle platform

E-learning Platform of the Institute of Engineering Materials
and Biomaterials was established in October, 2004 as a modern
distant teaching tool and contains teaching materials for lectures
and materials science subjects as well as instructions for
laboratory exercises carried out in the Institute available for
students and for interactive communication with students and
Institute staff (Fig. 1) [8-9].

E-learning Platform of the Institute was also used to test teaching
efficacy of the mixed mode method in Fundamentals of Materials
Science for year one students of Mechanical Engineering and
Technological institute of the Silesian University of Technology.

2.2.Research methodology

Research was carried out for two terms. Within the first term,
the results of teaching were measured in the Fundamentals of
Materials Science subject of taught in a mixed mode method to a
group of 270 students. Within the second term the measurements
were repeated taking into consideration the results achieved by
200 students taking part in the classes connected with the subject
of Metal Materials. In both cases students were divided into two
equal groups: traditional and mixed. In each of the groups
students signed for one of the sections of 15 students. Both
subjects were taught by the same teachers, each of them was
teaching in one traditional group and one that was mixed.

The traditional group had two types of classes: in even weeks
laboratory exercises, where students got acquainted with the
equipment and made measurements following the instructions and
board exercises. In odd weeks, teachers checked whether students
were prepared theoretically and discussed the results of measur-
ements, or possibly solved odd exercises. The mixed group, in
even weeks, had identical classes with the traditional group, but
instead of board exercises they participated in the Internet course
online, included in the institute educational platform.

The traditional group had two types of classes: in even weeks
laboratory exercises, where students got acquainted with the
equipment and made measurements following the instructions and
board exercises. In odd weeks, teachers checked whether students
were prepared theoretically and discussed the results of measur-
ements, or possibly solved odd exercises. The mixed group, in
even weeks, had identical classes with the traditional group, but
instead of board exercises they participated in the Internet course
online, included in the institute educational platform.
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Fig. 1. An example of materials for students on “Alloy tool steels”

Separate courses were prepared for both subjects. They inclu-
ded the following tools: exercise instructions, presentations, self-
evaluation tests, tasks, voting, discussion forum, chat.

Mixed group students could use the platform resources any
time they wanted. They simply had to log in using the given
password. The time of the chat was set by the teacher and the
students. Voting sporadically took place before the chat. Students
were individually informed about the results of tests checking
their knowledge with reference to each exercise, as well as about
their marks and comments referring to a task. The results of test
or marks acquired from the tasks did not influence getting the
credit from the subject. The credit was given on the basis of the
final test taken by both groups at the same time and checking the
same knowledge and skills [10-13].

3. Results of the research

In Table 1 there are the results of the final test in the
Fundamentals of Materials Science (PNOM) and Metal Materials
(MM). In the first case each participant could gain maximum 23
points, and in the second one 36. The results turned out to be very
similar for both groups, which may mean, that supporting
traditional teaching with the distant teaching is equally efficient as
the traditional methods. In the first final test a statistic student got
52% points, whereas in the second one 66.6%. Such a big
difference seem to result from the following: the weakest students
give up their studies after the first term, and also the subject Metal
Materials is a kind of continuation of the Fundamentals of Materials

Table 1.
Statistic description of the final test results

Group Traditional - Mixed -  Traditional- Mixed MM
Average 11.90 11.99 23.94 24.02
Average resultin %  51.17% 52.13% 66.50% 66.72%
Median 12 12 25 25
The highest result 21 21 33 32
The lowest result 4 5 10 12
Standard deviation 3.04 3.30 4.75 4.02
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Table 2.
Comparison of the results from the different sections
Section A B C D E F G H |
Mixed group - PNOM 10.16 12.93 12.75 11.36 10 12.43 11.4 12.6 13.62
Traditional group - PNOM 11.33 11.26 12.86 12.27 10.25 11.36 10 12.13 13.67
Mixed group - MM 23.25 26.09 24.04 22.89 25.09 21.42 24.00 25.66 -
Traditional group - MM 24.33 24.00 24.53 24.84 26.83 21.87 17.89 26.25 -

Science, which results in a natural increase of knowledge and skills
in this area. The differences between the average results were quite
considerable in particular sections. They are presented in Table 2.
After the quantitative analysis of the tasks, we can draw the
conclusion that in the first term simplicity coefficients for open
tasks in the traditional group of students were considerably higher
than the same factor in the mixed group. In the multiple-choice
tasks the results were reverse, that means higher simplicity
coefficients in individual tasks appeared in the mixed group. It
results from the fact that the traditional group students did not
solve tests on table exercises, whereas e-learning students very
seldom gave written answers to open questions. After introducing
changes in the way of checking students' degree of preparation for
the classes in both groups, the differences decreased vividly.
Apart from the information about statistical characteristics of a
single task (omission fraction, simplicity coefficient), a

comment on it entirely in this very article. The most significant
conclusion was that immense majority of students (88%) would
be willing to choose the mixed group once again (Fig. 2.).

They prepared for classes most often using resources included
in the education platform and the academic book (Fig. 3). It corre-
sponds with the Polish research results PISA 2006, which among
the strongest points of junior secondary school and secondary
school pupils mentioned: reading with understanding, knowledge
of science and ability to explain natural phenomena in a scientific
way. Polish pupils, more often than their peers in OECD
countries, watch regularly TV scientific programmes, read
scientific articles in newspapers and magazines, browse through
scientific websites. The Internet is also a very important source of
scientific information for students. In the experiment, the students

Given a chance, what type of classes would you

correlation between task results and test results was determined, choose?

that is diversifying power of a test task. It determines the capa-

bility of a task to differentiate students according to their general

achievements in a given syllabus. Diversifying power of a task »

was calculated according to the formula: traditional
| don't know 5%
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where: ris — diversifying power of a task, i- the task result of a
student U (U=1,2,3...,n), x — the test result of a student U
(U=1,2,3...,n), n — the number of tested students [16].

In the final test in the subject “Metal Materials” nine tasks in
the traditional group and six tasks in the mixed group were solved
correctly, mainly by the best students (ri>0.4), and those tasks
may be classified into the group which is characterized by
satisfactory diversifying power. Minimum diversifying power of
the task (ris>0.2) was characterized by fifteen and twelve tasks in
the examined groups appropriately. The other several tasks

7%

mixed
88%

Fig. 2. Results of the questionnaire on the kind of classes

Usage of the learning resources while preparing for
classes

slightly diversified students' abilities, although in those cases ¥ 50 75 o =X
diversifying power was positive as well. A higher value of ﬁ'gg 96 - Bz

standard deviation proves that there was a bigger diversity of % A ' 21

students in the traditional group as far as mastering syllabus @ 10 ’_‘ H

material in this subject is concerned (Table 1). £op : - — :

After each term the on-line course participants answered the P S 8 25§ 8 g 3 3 2 ‘EB -
questions included in evaluation questionnaires. The first one was g5 gg £ oE3 52 Z=8 - = > &
aiming to improve the technical aspect of the course and the & £88 gz & z B§ Ec°
conclusions were drawn to elaborate the introduction of the = = - B

course on Metal Materials. The other questionnaire, summing up
the experiment, was quite a lengthy one and it is difficult to
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Fig. 3. Ways of preparation for classes (1 —most often, ..., 6 —least often)
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asked “what sources they use to search for scientific information”,
put the Internet definitely at the first place, and reading rooms and
libraries at the further ones. This answer was chosen both by
students in the mixed and traditional groups. Holding classes in
the mixed way considerably influenced the way of commu-
nication between students and teachers. Electronic mail is
preferred by over 40% of students in the mixed group, and only
16% in the traditional group. According to the students, academic
teachers also accept this way of communication. Only 4% of
students believe that teachers' attitude to this form of
communication is negative [14-21].

4.Conclusions

The results of the research allow to draw the number of
conclusions. Research results for two courses presented in this
article confirm that an e-learning method enables the usage of the
new teaching formula, which may embrace the advantages of
traditional teaching and distant teaching of the Materials Science.
As to a technical aspect, there is no possibility to have conference
conversations or videoconference, because majority of students
are not equipped enough to do it. The progress in this field is so
fast that it will become possible quite soon. The post-graduate
studies or any other form of training for adults using the mixed
mode learning method become a tempting reality at the
Mechanical Engineering and Technological Institute of the
Silesian University of Technology.
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