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Abstract. The use of Information and Communication Technology (ICT) in education is one im-
portant competence that student teacher should develop in their academic studies. To be capable of
using ICT in education, students should study both pedagogical and technical issues. In order to
affect student teachers’ willingness to use ICT in education, more attention should be paid to their
learning experiences. In this research, student teachers’ attitudes toward the use of ICT in educa-
tion were studied before and after the web-based course. Based on students’ learning experiences,
attitudes and evaluations of the web-based learning environment, dimensions of a successful web-
based learning environment were examined. According to the results, “motivation and accuracy”,
“learner-interface interaction” and “learner control and self-directed learning”are the dimensions
of a learning environment that encourages student teachers’ to use ICT in education. A well de-
signed learning environment also gave a realistic overview and knowledge of the possibilities and
limitations of the use of ICT in education.
Key words: ICT in education, teacher education, dimensions of a good online learning
environment.

1. Introduction

1.1. Finnish Pupils in the International ICT-Context

According to the PISA 2003 (Programme for International Student Assessment) report
Finnish 15-year-olds were among the best in all school domains (mathematics, science,
reading literacy, and problem solving) which were assessed in the survey comprising of
41 countries. Moreover, the study showed that regular computer users performed better
in key school subjects, the quality of the use being more important than the volume of the
use of computers.

Further analyses of the PISA data carried out by the Organisation for Economic Co-
operation and Development (OECD, 2006) showed that the possibilities of using com-
puters in Finland are very good. About 96% of the students reported to have access to
computers at school, and nearly 90% at home. In addition, the great majority (77%) of
students had Internet access at home, and only in Iceland, Korea and Sweden did the
number exceed 90%. On average 85% of the students in OECD countries had a computer
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at home but less that 70% had an access to the Internet. Despite the possibilities, and the
fact that the majority of 15-year old Finnish pupils had more than five years experience in
using computers, Finnish youngsters’ activity in using computers at home (78%) exceeds
only slightly the OECD average (75%). The regular use of computers at school (36%)
was a little bit below the OECD average (43%) and the number of computers per stu-
dent somewhat above the OECD average. Moreover, according to the report, the attitudes
towards the use of computers in Finland were not so positive as for example in Austria,
Canada, Germany, Iceland and Portugal (see also Atjonen’s and Li’s introductory article).

These results are a little bit surprising because Finland has been seen as one of the
leading countries in the use of Information and Communication Technology (ICT). Since
1995, Finland has also had national strategies in the use of ICT especially in education
and research, and these strategies have been designed and administered by the Ministry of
Education. One main goal of these strategies is to give students, at all levels of education,
the basic skills for the information society and to educate teachers to become experts in
the use of ICT in education in order to apply their expertise in their work. This means,
in practice, that Finnish teacher education has a major responsibility for giving student
teachers a realistic overview and knowledge of the possibilities and limitations of the use
of ICT in education. Since the use of ICT in education is an area of constant change
and development, teacher education can only offer future teachers starting point, basic
principles and skills, and some conception of its use.

1.2. ICT in Teacher Education

From the point of view of student teacher education, it is important to define how ICT
could be used to enhance learning and as a tool in the development of the information
society (Niemi, 2003). Learning ‘about, ‘from’ and ‘with ICT’ is discussed in literature.
Learning ‘about ICT’ refers to ICT skills, not how ICT can support learning. Learning
‘from ICT’ refers mainly to a behaviourist view of learning, while learning ‘with ICT’
refers to a constructive view of learning. Learning with ICT moves the orientation from
passive learning to active knowledge building (e.g., Jonassen, 1999). Learning ‘with ICT’
stresses the importance of human interactions, although traditionally interaction also in-
cludes interaction between learner and course content (Moore and Kearsley, 1996).

Learning from ICT or from the Internet cannot be forgotten in terms of gathering
information and search engines are the most widely used applications among students
and teachers. The Internet also serves as an important source of information for teachers.
In initial teacher education, dimensions such as learning ‘about’, ‘from’ and ‘with ICT’
are insufficient. Therefore, it is more relevant to discuss how to activate learners, how
to introduce various technologies (Ertmer, 2005) and how to find pedagogically relevant
ways of using ICT in education. In this challenging process more attention should be
paid to the learning experiences of student teachers and to their knowledge about the
effective and meaningful use of ICT which, we assume, will to affect their willingness
and motivation to use IT in education.

Every year, about 250 student teachers of education from the University of Joensuu,
Finland take an introductory course in the use of ICT in education called “Information
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Technology and Learning”. The content of the course focuses on connecting learning the-
ories and ICT applications in practice, and it is compulsory for all student teachers. The
course consists of lectures, a book exam and practical exercises, for example designing
digital learning material. In the autumn of 2002 the book exam was replaced by a web-
based learning environment. The purpose of the online environment was to guide student
teachers in the use of modern ICT applications during their learning processes, to offer
examples as to how ICT can be used in education, and to give the students an overview
of the possibilities and limitations of ICT.

The aim of this paper is to investigate student teachers’ ICT skills, their attitudes
towards the use of ICT in education and dimensions of an online environment that may
have a positive effect on students’ attitudes toward the use of ICT in their work in the
future. The changes in attitudes to the use of ICT in education during a web-course were
also examined.

2. Design and Implementation of the Learning Environment

Designing a web-based course is a challenging process. This process involves connec-
tions of the teacher’s knowledge, pedagogical solutions, and the possibilities and limi-
tations of the technical environment. The environment has to be technically workable,
supporting students’ learning processes and preparing them for real life situations. Ac-
cording to Songet al. (2004), course design, leaner motivation, time management and
comfort with online technologies, affect the success of an online learning experience.
Therefore, effective instructional design includes technological and pedagogical aspects.
The learners’ goals, objectives and expectations should be facilitated by the online learn-
ing environment. Flexibility in study time assists students’ strategies for managing their
learning processes. Technical problems can frustrate learners, therefore it is important
that a web-based environment is as user-friendly as possible. In measuring the quality
of online learning, McGorry (2003) brings together pedagogical, usability, and technical
aspects. The learner, the knowledge, the assessment of learning and the community are
seen as key factors in planning learning environments (Bransfordet al., 2005). Interac-
tion between students and teacher is an important aspect in students’ sense of community
(Bransfordet al., 1999). Interaction also refers to “communication” between the student
and the learning material, especially when ICT replaces the teacher.

In addition to technical and pedagogical aspects, contextual possibilities and limita-
tions (e.g., economical) have to be considered in order to make the design process real-
istic. In this study, the web-based course environment was constructed by adapting the
evolutionary software development model (Kennedy, 1998; Pressman, 2000). In practice,
this means that after analysing contextual possibilities and limitations, design and imple-
mentation of the pedagogical and technical solutions of the environment were iteratively
carried out.
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2.1. Guidelines for Designing the Environment

The aim of the web-based course under study was to support students’ self-directed learn-
ing processes in studying abstract concepts of learning theories and modern learning en-
vironments, and at the same time to practise students’ ICT skills. On the other hand, the
course was meant to automate teachers’ administrative work (enrolment, feedback and
exam grading, for example). Teachers’ time was limited because they had as much/little
time to handle the course as was the case when the formal book exam was carried out.
This was the most important reason why interaction during this course was based only on
the interaction between the student and the online learning environment, not between stu-
dents and teachers, as is usually recommended (Bransfordet al., 1999; McGorry, 2003).

The WebCT environment was chosen as a technical platform. This is widely used at
the University of Joensuu, and at least some of the students were already familiar with
it. This was seen as a strategy for diminishing technical problems, which is an important
starting point in the design process (Songet al., 2004). There were also tools in the We-
bCT environment that automate certain tasks and so lessen the teachers’ manual work.
During the design process it was challenging to find solutions that support students’ indi-
vidual learning processes and help the administrative work of the course in this particular
learning environment (e.g., Goldberg, 1997; Pain and Heron, 2003).

2.2. Pedagogical Design of a Learning Environment

One pedagogical aim of the web course was to offer scaffolding for individual self-
schedulded studying that supports students’ self-directed learning of new concepts and
content. Preparing for a book exam in a new field of science (ICT in education) is a
challenging task for students. There are many different ways of implementing theoretical
concepts in practical solutions, when designing learning environments. The course design
assumed that scaffolding of the studying process could be organised by offering enriched
contextual support in the online environment (e.g., links to practical examples), the use of
practising exercises for preparing for the assessment (conceptions of the most important
issues and goals of studying) and experiences of studying in an online environment.

Research on learning from texts has focused quite a lot both on the features and
structure of texts (e.g., McNamaraet al., 1996) or additional elements such as graphics
(Schnotz, 2002). In this case, books the students were expected to study were published as
text books, and therefore it was impossible to make modifications to the texts. Theoretical
discussion on learning from texts quite often refers to Kintch’s construction-integration
model of text comprehension. This emphasises an active processing of the text in order
to build a mental model of the textual content. Kintsch (1986) makes distinction between
the process of reading the text itself (mental model) and the process of integrating the
textual content into the readers own knowledge system (situation model). The nature of
the material, coherence or causality, can have a positive impact on the comprehension and
learning of the text itself (Linderholmet al., 2000; McNamaraet al., 1996) but it may not
motivate deeper processing of the domain knowledge (Voss and Silfies, 1996). The text
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books in our environment were quite demanding, not only due to abstract concepts, but
also to the foreign language and structure of the books (collection of articles). Therefore,
the books are not so consistent in structure which may in some situations lead to active
processing of the content (McNamaraet al., 1996).

In order to support students’ scaffolding we developed series of practising exercises in
the form of multiple choice questions and essays. Traditional multiple-choice questions
often test memory, not understanding or the application of knowledge. However, it is
possible to make multiple-choice questions that require understanding (Bransfordet al.,
1999). Such questions do not demand definitions or facts, but rather the meaning of the
facts, their reasons and consequences or setting theory into context (questions how, why
and what for, instead of what is). The questions in the web course were meant to lead
students to think, to understand what they read and to apply their knowledge to new
situations. Ideally, when realizing the demands of the tests in the web course, they will
study useful knowledge and meaningful content instead of just concentrating on trivial
facts (Hudspeth, 1997). We also believed that the experience of studying the use of ICT
in a web-based online environment itself, supports students’ use of online environments
in the teaching and learning process.

2.3. Technical Design of a Learning Environment

Students’ personal learning processes were supported by the structure of the learning
environment as follows (Fig. 1).

Since this course was a distance learning course, there was no possibility of giving
technical training to students upon how to use the environment. Therefore students had

Fig. 1. Technical structure of the learning environment.
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to take a pre-questionnaire before the practice phase, and hence practise how the envi-
ronment and tests work. The pre-questionnaire included structured (multiple choice) and
open-ended questions. The pre-questionnaire was used for research purposes and did not
include questions concerning course content. There was also a post-questionnaire in the
environment, which was designed to measure students’ attitudes, not the course content.

In the practice phase (see Fig. 1) students could use orientation materials, study ma-
terials and exercises. Orientation materials, including course description, guided students
in setting their learning goals and instruction materials to evaluate their prior knowledge.
These materials were partly designed to support students’ understanding of the objec-
tives of the course which is seen to be important for online learning (Songet al., 2004).
These orientation materials were implemented as web pages, and students were given the
opportunity to use these materials freely during their study period. Materials for increas-
ing students’ awareness of course issues, included study materials, which consisted of
information on literature required. Some of these course books were also available on the
Internet, and students were encouraged to use these online books. The environment also
included extra materials (classified links to web resources) concerning the course content.

Students could practise their understanding and knowledge by doing exercises, which
consisted of multiple-choice tests and open-ended questions. The environment included
different tests according to credits and content. Students could chooce to take either a one
or two credits test, and they were also able to choose which book(s) they wanted to study.
Questions concerning each book were saved in separate databases. When students took
the test, questions were taken at random from the databases. The students had to answer
fewer questions than those in the databases. This technique meant that the chance for a
student to have the same questions twice was small. Students could take these tests as
many times as they liked. However, they had to have at least 70% of the answers correct
before they could continue and take the exam. In the practice phase, students also had
an optional possibility to practice essays. Practicing essays did not however affect the
practice results.

Having practised the content of the course, students could continue to the evalua-
tion phase (see Fig. 1). This consisted of exams. Exams were opened automatically for
students who had passed the test in the practice phase. Exams were organized and im-
plemented like exercises. So there were question databases and the questions were ran-
domised online. Exams included multiple-choice questions and essays. The teacher was
notified by an e-mail message when the exam was ready for grading. Students had two
chances to take the exam. If s/he or he did not pass, access to the exam was automatically
closed, and the student had to go back to the practice phase.

2.4. Evaluation and Modification of the Learning Environment

Students have evaluated the environment many times. Ten students tested the environment
before its actual use, and for example one research was carried out during the first web-
course of 2002 (Rautopuroet al., 2003). The students evaluated the environment from
the viewpoint of content and technique.



Towards the Information Society – the Case of Finnnish Teacher Education 291

Web-based learning is always restricted by the properties of the selected technical en-
vironment. In this case the course was meant to be in Finnish, but only an English version
of the WebCT was available. This caused some problems that could not be solved. On the
other hand, some problems were solved that were found during testing. Among these, the
automatic WebCT feedback for the multiple choice test was considered to be ambiguous.
In addition, some instructions on the practical exercises, exams, and the evaluation of the
whole course were inadequate. All instructions and information were clarified and more
information added. Of course, after each study missing links on the websites have been
corrected, and the environment has been amended according to students’ feedback.

3. Methods and Data Collection

Student teachers’ ICT readiness have been studied several times at the University of Joen-
suu from 2001–2004 concerning their skills and attitudes towards the use of ICT in ed-
ucation and their opinions about dimensions of good learning environments (Rautopuro
et al., 2003; Pöntinen and Rautopuro, 2004). These studies have also been used as tools
for improving the course environment. This article deals with the study carried out in
the autumn of 2003 and spring of 2004. All students entering the web-course answered
a pre-questionnaire dealing with their ICT experiences and skills, and their attitudes to-
wards the use of ICT in education. At the end of the course (after the web exam) the
students answered a post-questionnaire in which the attitudes were re-measured. The
post-questionnaire also consisted of an evaluation of the course environment. The stu-
dents’ attitudes (and the environment evaluation) were mainly measured with structured
(Likert scale) questions supplemented with some open-ended questions.

Altogether 255 students answered the pre- and post-questionnaire and this group was
very representative of the student teachers at Joensuu University. The majority of the
students (78.4%) were women. The mean age of the students was 26.3 years (median 24
years and standard deviation 6.9 years). The youngest students were 20 years old and the
eldest was 48 years old.

Most of the students (41.1%) were studying at the Faculty of Education. These stu-
dents usually qualify for teaching posts in primary schools. 37.3% were students from the
Faculty of Humanities and 21.6% from the Faculty of Science. These students will even-
tually qualify for teaching in secondary schools and upper secondary schools. Roughly a
fifth (19.2%) of the students were in the first stage of their studies (first or second year
students), a little bit less than a half (43.1%) were in the middle or in the last stage of their
studies (third, fourth or fifth year students) and 37.7% had studied five years or more.

The data was mainly analyzed by using various statistical analyses. The students’ ICT
skills were mostly looked at in terms of descriptive statistics: frequencies, percentages,
arithmetic mean, median and standard deviation. Relationships between qualitative vari-
ables were examined by using a chi-square test. The dimensions (scales) of students’
evaluation were constructed with the help of factor analysis using oblim rotation (Afifi
and Clark, 1996), and the reliability of the scales was measured by using the Cronbach’s
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alpha coefficient. The Pearson correlation coefficient was applied to measure the linear
association between the scales. The change in students’ attitudes during the course was
analysed using Wilcoxon’s matched pairs test (Siegel and Castellan, 1988).

4. Results

4.1. Teacher Students’ ICT-Skills

In the pre-questionnaire, the students were asked to describe how they use computers and
also to evaluate their ICT-skills. A great majority of the students (92.5%) had a com-
puter at home and quite usually students (58.8%) had Internet access at home too. All
the respondents used word processing and email too some extent or even a lot. All the
students used the Internet to seek information for their studies and almost all (97.6%)
used it also for their free time interests. About half (48.6%) of the students totally agreed
or somewhat agreed with the statement ‘I use computers quite well’ (less than 1% to-
tally disagreed). On the other hand, the advanced use of computers was not so common.
More than a half of the students (54.5%) said they had never used spreadsheets. Graphics
processing was as unfamiliar to the students as spreadsheets; 56.9% of the students had
never used image-processing software. Furthermore, only 12.5% of the respondents had
made WWW pages themselves.

There were some statistically significant differences in the use of ICT between male
and female students. Female students used ICT for text processing (p = 0.000) more
than male. The male students, on the other hand, used ICT more for emails (p = 0.049),
Internet in free time (p = 0.031), graphics processing (p = 0.021) and www page editing
(p = 0.019).

4.2. Students’ Opinions about the Use of ICT in Education

Students’ opinions about the use of ICT in education were measured by using 5-point
Likert-scale statements ranging from 1 (totally disagree) to 5 (totally agree). Statements
were based on general opinions about using ICT in education (e.g., Coxet al., 1999). The
students’ attitudes and changes in them during the course are shown in Table 1.

As we can see from Table 1, contrary to the result given in the OECD 2006 study
among 15-year old youngsters in Finland (see chapter 1), student teachers’ attitudes to-
wards the use of ICT in education were very positive in the beginning of the course.
When examining the proportions of “Totally agree” and “Somewhat agree” answers to
statements in Table 1 it is easy to notice that attitudes became even more positive during
the course. In total, 35.7% of the respondents reported that their attitude became more
positive and only 2.7% had a negative change in their attitude. Furthermore, in most of
the statements the positive change towards the use of ICT in education was statistically
significant (p < 0.05).

It also seems that the web-based course gave the students some realistic ways of think-
ing. For example, the opinions that “computers cannot overtake traditional teaching” and
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Table 1

Students’ opinions about the use of ICT in education

Opinion (number of students)

Statements

Proportion of students
who “totally agree” and

“somewhat agree”
in the beginning

(and at the end) of course

p-value
Strengthened Weakened No changes

Computers are good
devices for learning

84.2% (91.3%) 82 24 147 .000

Computers increase
students’ motivation

60.4% (66.7%) 74 52 129 .111

I believe I will use
computers in my
teaching

81.6% (89.1%) 80 18 157 .000

Computers cannot take
over traditional teaching

82.4% (83.9%) 62 37 156 .028

Computer based exam is
more agreeable than
‘traditional’ paper and
pencil exam

36.5% (51.9%) 99 34 121 .000

The use of computers
makes studying more
interesting

56.1% (60.8%) 64 35 156 .008

Computers are not
suitable for every subject

55.7% (52.5%) 63 267 125 .909

Computers can be used as
a device for learning
routines

79.6% (81.2%) 64 51 140 .175

Computers should be
used only to support
traditional teaching

39.6% (44.7%) 76 49 150 .036

Computers weaken
students’ routine skills

31.1% (24.8%) 43 68 130 .010

Computers weaken
students’ collaboration
skills

30.7% (23.9%) 46 74 134 .013

Computers confuse
studying

7.5% (5.9%) 54 45 155 .454

Computers save students’
time in studying

56.9% (52.2%) 61 78 116 .131

“computers should be used only to support traditional teaching” strengthened during the
course. These results also indicate that working in a web-based environment removes the
doubts about ICT. In practice this means that after the web course the students were not
so worried anymore that ICT ruins students’ routine skills and collaboration.
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4.3. Evaluation of the Environment

Students’ evaluation of the environment took place at the end of the course (after the
exam) using 5-point Likert-scale statements ranging from 1 (totally disagree) to 5 (totally
agree). The statements and the proportion of “totally agree” and “somewhat agree” can
be seen in Table 2.

The students’ evaluations of the environment are quite positive, mostly when the state-
ments deal with the content of the course. Of course, according to feedback from the
students there are still details that need to be improved.

With the help of factor analysis the information gained fore the evaluations was re-
duced to dimensions (scales) of a good learning environment. The scales and their relia-
bility coefficients are presented in Table 3.

The first dimension or the learning environment “Motivation and accuracy” refers
to learning transfer, which requires that students are able to apply their knowledge and

Table 2

Students’ evaluations of the course environment

Statements

Proportion of students
who “totally agree”

and
“somewhat agree”

Statements

Proportion of students
who “totally agree”

and
“somewhat agree”

The environment is in
harmony with the
objectives

70.1% Student may control
her/his own study pace

84.9%

Information and content
of the course are current

86.3% Required study time is
adequate

81.4%

Instructions of the
environment are clear

76.0% Student may control study
sequence

66.2%

Navigation in the
environment is
trouble-free

66.3% Information is presented
in a logical way

77.7%

Practice exercises in the
environment are relevant

81.5% The environment acts on
instructions

79.6%

Information in the
environment is correct

51.0% Examples of the
environment are proper

73.3%

Level of the environment
is proper for the target
group

75.6% Instructions of the
environment are adequate

77.6%

Information is usable 86.7% Practice exercises support
the exam

85.1%

The feedback is varying 27.8% The aims of the course are
documented clearly

59.6%

The environment awakes
students’ interest on the
subject

52.2% The environment prepares
for real life tasks

39.6%
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Table 3

Dimension of a good learning environment

Motivation
and accuracy

Learner-interface
interaction

Learner control
and self-directed learning

– The environment awakes
students’ interest on the
subject. The environment
prepares for real life tasks.

– Level of the environment is
proper for the target group.

– Information is usable.
– Practical exercises in the

environment are relevant.
– Information and content of

the course is up-to-date.
– The environment is in

harmony with the objectives.
– Practical exercises support the

exam.

– Instructions in the
environment are clear.

– Instructions in the
environment are adequate.

– Information is presented in a
logical way.

– Navigation in the environment
is trouble-free.

– The environment acts on
instructions.

– Required study time is
adequate.

– Student may control her/his
own study pace.

– Examples in the environment
are proper.

– Information and content of
the course is up-to-date.

– The aims of the course are
documented clearly.

– Information in the
environment is usable.

Alpha = 0.84 Alpha= 0.84 Alpha= 0.70

skills in multiple contexts. Motivation is an important part of the learning process and it
should be systematically recognized during the design process (Park and Lee, 2004). This
dimension was also found in open-ended questions in the post-questionnaire in which
students described their learning strategies outside the online learning environment. For
example, students said that their working experiences and the application of technology
to practical problems, helped them to understand the course content as follows:

“I read the course book twice! In addition I worked as a substitute teacher in an upper secondary

school. So, in practice, I used the Internet with pupils”.

The second dimension “Leaner – interface interaction” of the environment refers to
consistency and the appropriate visual presentation of the environment and study materi-
als. It is also related to the learners’ ability to use the communication medium facilitating
the online course (Hillet al., 2004). Acceptably few errors and error recovery are also
essential features of a good environment. The environment is associated with guidance
and support, meaning that the environment is easy to learn and remember. At the same
time, students control the usage of the environment. These usability features are com-
monly used in evaluation of learning environments (Squires and Preece, 1999; Grigori-
adou and Papanikolau, 2000) and also generally in software development (e.g., Nielsen,
1993; Shneiderman, 1998).

The third dimension of the environment in Table 3“Leaner control and self-directed
learning.” includes self-directed learning, tailoring the interface and metacognition
(Squares and Preece, 1999). It also includes features of intentional and active learning
where students have a possibility to plan their own study schedule, proceed individu-
ally and take responsibility for their learning process. Pace control requires the learning



296 J. Rautopuro, S. Pöntinen, J. Kukkonen

Table 4

Descriptive statistics for the course environment dimensions

Motivation and accuracy Learner-interface
interaction

Learner control and
self-directed learning

Mean = 3.84 Mean= 3.94 Mean= 4.08

Median = 3.87 Median= 4.00 Median= 4.17

Std.dev.= 0.56 Std.dev.= 0.72 Std.dev.= 0.50

environment to be flexible. These dimensions are also found to be indicators of high
quality online learning studied by McGorry (2003) and Songet al. (2004). Dimensions
of learner control and self-directed learning were also interpreted in students’ descrip-
tions of their learning process. For example, they mentioned the utilization of additional
WWW-materials and books during their study process, and so diversified study materials
mentioned in the followings:

“I studied course literature and sought further information, e.g., about experts. I also printed a part

of the English material in order to study it more deeply.”

Because the scales were constructed with the help of factor analysis using oblim ro-
tation, the dimensions naturally correlated with each other. All the correlations (rang-
ing from 0.51 to 0.75) were not only statistically significant (p = 0.000) but they also
had practical significance. For example, the coefficient of determination (the effect size)
between the scales “Motivation and accuracy” and “Leaner control and self-directed
learning” (r = 0.75) was 56%. This means in practice, that a learning environment with
learner control features is also an environment which students find motivating (and vice
versa).

Descriptive statistics for the three dimensions described above (student evaluations,
range from value 1= low satisfaction to 5= high satisfaction) are shown in Table 4. On
the basis of the table, it is quite easy to conclude that students liked the web environment
that substituted the old traditional “pen and paper” exam based on literature.

The students’ satisfaction with the course environment can also be seen in the course
success. Before the web environment, the number of students who did not pass the course
was high (Rautopuroet al., 2003). Now only three students (3.1%) had to take the exam
more than twice and go back to the practice phase of the course. Almost 90% of the
students passed the exam at the first attempt.

5. Conclusion

A review of the previous literature has revealed a range of issues relating to the involve-
ment of ICT in education. Several factors affect teachers’ willingness to use ICT, and
especially web-based learning environments, in their work. Being easy to use and having
demostrated its value in education ICT has a positive influence on teachers interest in it.
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Therefore, it is important that ICT and its possibilities are well introduced in teacher ed-
ucation. It is also important that student teachers have positive learning experiences from
the use of ICT.

According to our results, learning new, abstract concepts can be supported by a well
designed web-based environment. In our study the students were encouraged to study
course material with the help of online-practices. The WebCT environment was in a way
difficult to use, but made it possible to construct an environment that supported students’
progress during the course. It supported both the students’ learning processes in studying
and evaluating theoretical content and assisted teachers in assessing their achievements.

The students felt that the web-based learning environment supported the achievement
of individual learning goals and gave them skills that can be utilized in their future work.
“Motivation and accuracy”, “learner control and self-directed learning” and “learner-
interface interaction” of the environment, support students’ learning processes and that
demonstrate it increases students’ already positive attitudes towards ICT in education.
Students’ experiences of studying individually in the web-based learning environment,
together with the real-world examples, gave them the realistic vision of the role of ICT in
education.
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Informacin ės visuomeṅes link – Suomijos mokytoj ↪u švietimo atvejis

Juhani RAUTOPURO, Susanna PÖNTINEN, Jari KUKKONEN

Informacini ↪u ir komunikacini↪u technologij↪u (IKT) naudojimas švietime yra svarbi kompeten-
cija, kuri turi būti ugdoma mokant b̄usimus mokytojus. Tam, kad pajėgt ↪u IKT pritaikyti švietime,
būsimi mokytojai turi studijuoti ir pedagoginius, ir techninius dalykus. Siekiant, kad būsimi moky-
tojai noṙet ↪u ir būt ↪u pasiruoš↪e naudoti IKT savo darbe, reikia skirti daugiau dėmesio j↪u moky-
mosi patiřciai. Straipsnyje nagriṅejamas b̄usim ↪u mokytoj ↪u požīuris ↪i IKT panaudojim↪a švietime
prieš jiems pradedant lankyti žiniatinkliu paremt↪a kurs↪a ir j↪i pabaigus. Remiantis student↪u moky-
mosi patirtimi, požīuriais ir vertinimais, susijusiais su žiniatinkliu paremta mokymosi aplinka,
nagriṅejamos ṡekmingos žiniatinkliu paremtos mokymosi aplinkos dimensijos. Tyrimo rezultatai
atskleidžia, jog b̄usimus mokytojus IKT savo darbe naudoti labiausiai skatint↪u tokios savyḃes kaip
„motyvacija ir tikslumas“, „besimokaňciojo ir vartotojo s↪asajos tarpusavio s↪aveika“ ir „besimo-
kaňciojo priežīura ir ↪i save orientuojamas mokymasis“. Tinkamai sukurta mokymosi aplinka taip
pat leidžia susidaryti realistišk↪a požīur↪i ir deramai suprasti IKT panaudojimo švietime galimybes ir
ribas.


