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1. TEN YEARS AFTER – THE DEVELOPMENT OF 
EDUCATIONAL TECHNOLOGY STUDIES AT THE 

UNIVERSITY OF OULU

Mrs Minna Pesonen

Mr Juha Pohjonen

Mrs Merja Ruotsalainen, University of Oulu

1.1. Introduction

In the background of the development of studies in Educational Technology at the
University of Oulu has been, at the national level, a conscious step from the mid-
1980s towards the development of Finland into an information society, and also in
connection to this have been the discussions on life-long learning, the availability of
knowledge, the flexibility of education and the achievement of results (productivity,
efficiency, effectiveness). The University of Oulu and especially the Open University
and the Continuing Education Center put stakes then in open and flexible learning
mainly due to the nature of their activities. Questions started to arise about these new
forms of educational services, questions about the pedagogical models and the applied
technology, as well as, the administrative and organizational decisions to be made and
how they are in relation to one another.

In 1993 the University of Oulu organized together with the University of Jyvskyl
the first ever in Finland 15 credit graded studies in educational technology. The aim of
this study unit was to provide students with the facilities to meet the tasks in new,
open and flexible learning environments in the areas of pedagogical design, manage-
ment and organization, as well as, in the development of the application of new tech-
nology in education and research activities on the field.

The studies were organized as a pilot project the purpose for which was to evaluate
the need for the studies, as well as, to test the contents and different methods in which
they may be carried out. The students and organizers of the studies gained genuine
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experiences of what it is to work with network based study models that take advan-
tage of the newest technology.  This was achieved by combining theory to practice.
The successful result of the pilot course meant that the studies became firmly estab-
lished and a research unit in Educational Technology was setup in the Faculty of Edu-
cation, University of Oulu.

1.2. The Creation of Studies in Educational Technology and the 
establishment of Educational Technology as a minor subject

1.2.1. The First Round

On the 23.3.1993 the Faculty of Education, University of Oulu made the decision,
based upon a proposal for additional studies, to start an experimental 15 credit pro-
gram of studies in Educational Technology. The training was organized in the autumn
2003 as a labor force policy funded by the Ministry of Education. The training was
carried out in collaboration with the University of Jyvskyl. A work group led by Prof.
and Dean Jaakko Luukkonen was responsible for the planning and direction of the
studies. Designers of the program were Juha Pohjonen, University of Oulu and Juha
Nieminen, the University of Jyvskyl. The practical organization of the training was
done by the University of Oulu, the Continuing Education Center.

At the development stage of the project connections were made with the University
of Twente, the Netherlands, they had a university level program in the field, the Mas-
ters of Science Program. A proposal was made to the University of Twente to start co-
operation in teaching and research, as well as, the creation of opportunities for student
and expert teacher exchange. The University of Twente met this proposal by taking
part in the teaching of the program and by offering Finnish students the opportunity to
take part in further education studies designed by them.

The aim of the 15 credit studies was to provide students with the skills needed in
the planning and organization of tasks, as well as, the research and development proc-
esses of new and flexible learning environments. Due to the fact that the first pilot
training was carried out based on a labor force policy the studies focused strongly on
directing students towards professions in the field of Educational Technology. The
training was based on Romiszowkis model (1993) were the professions or tasks in the
field of Educational Technology categorized into four levels. The table below presents
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these levels and different tasks in the form of a table. The Romiszowski model worked
well, after the training students were steadily employed into the different levels of the
model.

Table 1. Romizowskis model (1993)
In Oulu there were 35 students and in Jyvskyl 15 students taking part, out of about

90 applicants. They were education scientists, primary school teachers and subject
teachers, scientists in communication, information processing professionals and engi-
neers. 

In year 1994 Educational Technology 15 credit studies included 8 courses:
• Orientation 1 credits 
• Computer as a Tool 1 credits
• Introduction for Educational Tehcnology 2 credits
• Basics of the Information and communication technologies in Educa-

tion 2 credits
• Technological applications in Education 5 ov (included practical 

work 1 credits and visits 1 credits)
• Basics of the planning new learning environments 2 credits
• Technology, culture and media 1 credits
• Basics of the Project working 1 credits

Most of the lectures and exercises took advantage of the newest information and
communication technology (audio and video conferencing, audio graphics, Tele-X
satellite, email and the Internet). 

Macro level 
(Policy and 
planning)

Meso level 
(curriculum)

Micro level 
A) Instruction 
B) Instrumentation 

General support 
roles

Educational
planner
Programme
evaluator
Performance 
technologist 
Change agent 

Curriculum planner 
Course evaluator 
Course designer 
Media expert 

A)
Instructional 
designer
Lesson planner 
Instructional 
developer
materials evaluator 
B)
Message designer 
Product developer 
Media producer 
Story board planner 

Project manager 
Faculty developer 
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Teaching was provided by staff from the universities of Oulu, Jyvskyl and Lap-
land, as well as, the Helsinki University of Technology and the University of Twente.
There were also teachers from other organizations of adult education, as well as, repre-
sentatives from companies. Group work and independent study were emphasized. The
course material was for the most part in electronic form. A tutor system was the basis
of guidance in the studies. Guidance and other communication took place over the net.
Studies were completed in the form of essays, practice exercises, and tests. Proper
exams were not held.

Based on the positive experiences from the projects the Continuing education cent-
ers in the Universities of Oulu and Jyvskyl, and center for the development and serv-
ices in education at the University of Technology in Helsinki were set and prepared in
1994 to meet the development challenges for Educational Technology as set by the
Ministry of Education by offering studies in Educational Technology that were based
on an ever more widespread network of cooperation at an ever more international
level. The first Finnish cross-disciplinary Educational Technology research team was
led by Prof. Jaakko Luukkonen from the University of Oulu, in 1994.

Fig. 1. Creating the blueprint for Educational technology studies in 1993. Mr. J. Pohjonen
(UO), prof. J. Kari (UJ), mr. S. Collan (UO), prof. J. Luukkonen and mr. O. Njd in the Uni-
versity of Twente, Enschede, The Netherlands
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Fig. 2. A visit to the Institute for Management and Technological Training (POHTO) in
Oulu 1993. Pohto has a large number of different simulations . Students V. Vlitalo and A.
Auer getting acquainted with the Virtual Factory.

1.2.2. From pilot project to a minor subject 

In 1994 the Educational Technology 15 credit studies were accepted as a minor sub-
ject by the Faculty of Education, University of Oulu. However, the faculty of educa-
tion did not yet take part in the execution of the studies in the autumn of 1994. That
year the Educational Technology 15 credit studies were arranged in network co-opera-
tion together with the Continuing education center at the Univeristy of Oulu, the Open
University at the University of Jyvskyl and the Helsinki University of Technology.
The aim of the studies was to provide the students with the skills to design and imple-
ment new and flexible learning environments, to develop educational applications
using new technology and to teach the skills for doing research within Educational
Technology. As stated in the curriculum of the Educational Technology 15 credit stud-
ies for 1994, educational technology refers to a holistic manner to examine the rela-
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tionship between education and technology and new learning environments. Educa-
tional technology is aimed at education systems, in researching and developing ways
to support the teaching and learning when applying technology.

The studies included expert lectures delivered via multipoint video conferencing
between the University of Oulu, the University of Jyvskyl and the Helsinki University
of Technology, as well as, meetings for tutoring in local small groups. Email was used
for discussions and informing students. During the studies students produced written
work in the form of essays and other practical work and the studies also included visits
to relevant locations.

Then during the academic year 1995-1996 the Faculty of Education at the Univer-
sity of Oulu started to the organise the studies together with Continuing education cen-
tre at the University of Oulu and the University of Jyvskyl. The curriculum was about
the same as year before. Now however, the World Wide Web started to be utilised
more roundly in the implementation of the studies, for example, the studies had their
own website and students produced their learning diaries on the Web by using html-
language. A Web-based discussion forum was also utilised in the studies.

In the academic year 1996  1997 the curriculum was changed, and the amount of
the courses was reduced to three units which included the following: 
• Basics of educational technology (5 credits), 
• Implementations of ICT in education (5 credits) and 
• Project studies (5 credits). 

This curriculum was in use till the academic year 2000  2001. Between the years
1996  2000 the studies were arranged in network co-operation together with the Fac-
ulty of Education, University of Oulu, the Faculty of Education, University of Jyvskyl
and the Media Education Center, University of Helsinki. The University of Oulu and
the University of Jyvskyl had same curriculum and the structure of the studies; whilst
the students at the University of Helsinki were studying 15 credit studies in media edu-
cation. This meant that the University of Helsinki participated only in those studies
which were same for both curriculums. (e.g. Ovaskainen, 1998)

In the 15 credit Educational Technology studies the utilisation the World Wide Web
extended in the autumn of 1996 when the Web-based learning environment ProTo
(Project Tools for Learning) was taken into use. ProTo was developed at the Faculty of
Education, University of Oulu. The first version of ProTo offered tools for holding
asynchronous discussions, producing learning diaries and other study products, there
were also tools for teachers to produce learning materials on the Web. Later tools for
commenting study products and a synchronous discussion forum were developed. In
the academic year 1997-1998 the students also in the University of Jyvskyl and the
University of Helsinki started to use same ProTo learning environment together with
students of the University of Oulu. In addition to www multipoint videoconferencing,
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email was utilised in the implementation of the studies. Students had tutoring meet-
ings in local small groups, they produced written study products and the studies also
consisted of independent studies.

In the autumn 1996 a Web-based course WWW Course of Control Technology as a
Part of Technology Education started to be developed in the T3 EU-project (Telemat-
ics for Teacher Training). The course was first piloted in Finnish as a part the Educa-
tional Technology 15 credit studies. In spring 1997 this course was organised as an
international course and students from Finland, the Netherlands and Italy took part to
it. (Pulkkinen & Ruotsalainen, 1998). In 1998  1999 the topic of the course changed to
ICT in Open Learning Environments and the course was organised again at the inter-
national level the following year as a part of the Educational Technology 15 credit
studies. Taking part in the first course in addition to the Finnish students there were
also students participating from UK and Netherlands. And the following year there
were also students from Austria taking part in the course. The latter course was also a
pilot course of the European Masters programme in Multimedia Education and Con-
sultancy. The University of Oulu took part in this masters program in its pilot phase.
(Hudson et al, 2000).

1.3. Trimming the studies and the study model 

1.3.1. Principles of the study model

The studies are carried out through project-based study so that the individual study
units are linked to each other by means of the learning journals and the project paper
and finally in a digital portfolio, in which students present their knowledge on educa-
tional technology.  The studies have progressed as projects where the students have
had to think about the aims of their studies and they have had to relate what they have
learnt to real life situations. In other words, there has been the idea to make connec-
tions between what the students are learning and authentic situations. (Pulkkinen
1997, p. 5) The studies have demanded self-direction from the students and have
developed their abilities in this. The Educational Technology studies are based on the
principles of open learning, project studies, shared knowledge, self-direction, commu-
nal learning and tutoring. In the practical implementation of the studies (local teach-
ing, expert video conferences, and when using the www platform) the previously
mentioned principles have been attempted to be taken into consideration.
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The basic features of the learning model are openness and flexibility, which are
based on the ideas of "open learning". According to Rowntree (1992), open learning
can be considered as a philosophy and as a method. Open learning as a philosophy
refers to a set of beliefs about teaching and learning which emphasises the importance
of supporting the learner's own aims. The learners' own experiences are seen as an
important resource for learning. The learners are considered self-directed, but they
also need help to become independent and autonomous (Knowles, 1975). Learner-cen-
tred goals can be acquired by different methods. It is important to offer various media
appropriate to meet the needs of different learners. Open learning as a method empha-
sises the possibility for students to work at their own pace, when and where they
choose and their responsibility for their own learning. (Rowntree 1992)

The view of learning as a backbone for the learning model relies on the basic ideas
of constructivism. Constructivist ideas of learning emphasise understanding, social
interaction and collaboration as a ground for meaning making (e.g. Tynjl 1999).
Understanding is not possible without a network of connections between pieces of
knowledge, concepts and principles. Communication and multiple perspectives pro-
mote the construction of richly semantic networks. (Salomon & Perkins 1996.) The
collaboration involves the construction of meaning through interaction with others.
Typical to this interaction is a joint commitment to a shared goal. (Littleton & Hkkinen
1999.) Thus group interaction, collaboration and social learning interaction with peers,
instructors, mentors, tutors and experts should be supported to promote learning. This
can be done e.g. by combining individual learning with peer interaction, coaching and
collaborative work. (Teles 1994.)

Based on the constructivist view of learning, the assessment methods should be
integrated into the learning process itself. The purpose of this kind of assessment is to
promote the learning process and to find out what kind of qualitative changes are tak-
ing place in the students' knowledge base. The assessment is based on authentic learn-
ing assignments instead of separate test situations, and it focuses on the process of
learning as much as (or even more than) on the final outcomes. (Tynjl 1999.) 

The ideas of scaffolding have had a major impact on the establishment of tutoring
and peer tutoring practices in educational technology studies. Scaffolding is based on
Vygotsky's (1978) concept of the zone of the proximal development (ZPD). Scaffold-
ing can be defined as a tutorial process which enables a novice learner to solve prob-
lems, carry out tasks or achieve goals that would be impossible without the assistance
or support of a tutor. (Wood, Bruner & Ross 1976).

Tutor has four different roles in Educational Technology studies. Firstly, tutor has
an important pedagogical role. The tutor asks questions while focusing discussions on
critical concepts and principles. The social role of the tutor is also crucial: the tutor
tries to create a friendly, social environment of learning for students. The technical



17

role of the tutor concerns all technical matters of the study model: the tutor introduces
the technologies to be used to students and gives advice concerning technical matters
when needed. Finally, the tutor also has a managerial or administrative role, which
involves setting the agenda for whole study programme, making the timetable, proce-
dural rules and so on. ( Berge 1995, p. 24) 

1.3.2. Study model of Introductory studies in educational technology

After the introductory studies in Educational Technology, the studies were organised a
couple of times and eventually the model for the studies started to be established. This
learning model included activities at three levels: the network level (co-operation
between universities), the local level (student group) and the student level (see figure
1). The network level activities were the same for all the students, but there could be
variations to the local level activities.

Fig. 3. The structure of the educational technology 15 credits study model

Unit 1
Expert lectures
Joint materials
Web-based
discussion

Local workshops, tutor sessions

Study products and comment discussions on 
Web-based learning environment

E
V
A
L
U
A
T
I
O
N

PROCESS ASSESSMENT
comment discussions

Local
level

Student
level

Network
level

Unit 2
Expert lectures
Joint materials
Web-based
discussion

Unit 3
Expert lectures
Joint materials
Web-based
discussion
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On the network level the co-operating partners decided jointly on the aims of the
studies and the principles upon which the studies were implemented, distribution of
the work between partners, the roles of the partners, sharing the materials, guiding the
students etc. The co-operating partners had to have a joint vision about the studies and
their implementation. The learning community consisted of the all the participants
(teachers, students, tutors etc) and the activity in the network. The community of the
students was formed in shared discussion (joint topics, commenting other students
study products) on the Web-based learning environment and in video conferencing
lectures. Tutors were planning the teaching and guidance for the student groups
together, utilising each others expertise.

On the network level the studies consisted of video conferencing lectures given by
experts in the field of educational technology, thus adding new dimensions to the stu-
dents studies and project paper. The digitized lectures and the lecture materials were
available for students in the Web-based learning environment. Because students have
produced their study products on the Web-based learning environment, it gave stu-
dents regardless of their location a possibility to read and comment on each other's
products irrespective of which student group they belonged to. Reflective discussions
in the Web-based learning environment related to different topics in the field of educa-
tional technology formed an essential part of the activities on the network level. The
tutors role in discussion was to support discussion e.g. by asking questions, giving
hints and suggestions.

At the local level the student groups had their own tutor. However, the students also
had an opportunity to discuss at the network level, and each group had its own local
discussion areas. The tutor's role in the studies is crucial in supporting the students all
the way from the beginning to the end of the studies. During the tutoring sessions and
also in the Web-based learning environment the tutor gives social support and advice
related to the study process, study model, study contents and technical issues. In one
area of the local level studies the students learn various technical skills in the work-
shops by getting familiar with different software. The tutor can also arrange visits and
technical exercises if they are needed. The tutor often plans the tutoring sessions with
the help of the students feedback on difficult or interesting issues in the studies. The
tutors can be described as major contributors to the creation of a learning community
in which the students can feel free to discuss and provide comments.

While the tutor's role is important in the studies, peer tutoring also plays an impor-
tant role in the giving of feedback and the sharing of knowledge. On the local level of
the studies, the students are divided into peer tutoring groups (small groups with 3-5
members in each). The peer tutoring groups work by supporting each other through-
out the study process. The group members comment on each others study products in a
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Web-based learning environment (content support) and encourage each other also on
the social level (social support), but they can also give comments to their other fellow
students. The groups agree on their own rules for the organisation of their activities.
The tutor's role in peer tutoring is to help the students to create peer-tutoring groups,
after which the groups decide together on their own mode of action. Openness and
flexibility is a typical feature of the local implementation of studies, the students may
consult each other and the tutor for support quite informally. They can also create a
peer-tutoring model of their own. The ideas of collaborative learning can be found in
the tutor sessions and peer tutoring, with interaction aimed at supporting the studies
on all levels.

On the student level in the educational technology studies, the project method
means that the first task for a student is to get oriented to the topics to be learned and
to determine a sensible and challenging goal for his or her studies. The learners can
study different things depending on their individual objectives related to the field of
educational technology. The goal is reached through a learning journal and project
papers supported by different learning materials and joint discussions. The tutor's role
is that of a consultant and helper.

An important part of the student level activities is participation in the discussions in
the Web-based learning environment with students of ones own peer group and the
local group, but there are also discussions with students located elsewhere. Comment-
ing discussions (peer tutoring) and shared discussions (all students) are essential parts
in creating shared knowledge and processing assessment. The commenting of discus-
sions continues throughout the study period. In order to facilitate process assessment
and the shared construction of knowledge, the students are encouraged also to publish
unfinished study products.

1.3.3. Birth of the Intermediate studies in educational technology

After the basic studies in Educational Technology had been carried out for several
years, there came the need to develop intermediate studies in Educational Technol-
ogy, in which students could have the chance to deepen their knowledge in the sub-
ject. In the spring of 1997 the intermediate studies in educational technology (35 cred-
its) started to be developed. The pilot of the studies started in autumn 1997 at the Uni-
versity of Oulu. The planning and implementation of the studies was carried out in co-
operation with the Faculty of education at the University of Jyvskyl. Although, both
universities had their own curriculums they organised some parts of the studies
together. At the University of Oulu the curriculum on the studies included the follow-
ing courses: 
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• Open learning environments 5 credits
• Digital media and learning, 5 credits
• Specialising course, 5 credits
• Project studies and learning thesis, 5 credits

The learning model of the intermediate studies in Educational Technology follows
the same principles as those present in the basic subject studies (see paragraph 3.1).
The open and flexible nature of studies in educational technology continues to be
emphasized even more in the intermediate studies. This can be seen especially from
the wide range of opportunities students have to become acquainted in themes that
interest them. Intermediate studies in Educational Technology were implemented
nearly the same way up until the academic year 2002-2003 then the curriculum was
developed further.

Some international courses have been developed during the studies for the students.
In the academic year 1998  1999 as a part of the intermediate studies in Educational
Technology an international course titled Open, flexible and distance learning was
developed. The course was developed and implemented by Professor John LeBaron
who worked that academic year as a Fulbright Scholar in the Faculty of Education,
University of Oulu. This course was organised together with the home university of
Professor Lebaron, the Graduate School of Education, University of Massachusetts
Lowell. The same course was organised a second time in the academic year 1999
2000. During the academic year 2001-2002 the course was titled Mobile learning. The
course was developed by the Fulbright Scholar Thomas Fox McManus who worked
that year in the Faculty of Education, University of Oulu.

1.4. The current mode and the future trends

1.4.1. Introductory studies in educational technology 

Nowadays, the aim of the Introductory Studies in Educational Technology is to pro-
vide students with a practical familiarity and skills for pedagogical applications of ICT
based learning environments. The studies also offer a perspective on research activities
within Educational Technology. Educational Technology examines education and
technology at the various levels of the educational system. As the foundations of Edu-
cational Technology rise from the educational sciences, it develops and researches
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educational models and learning environments connected with the information soci-
ety and the processes of education, teaching and learning accomplished through them,
taking into due consideration the idea of lifelong learning.

The general aim of the studies has been the same throughout the years: to introduce
the students to the basics of using ICT in teaching. Nowadays the studies consist of
four modules that are carried out through project-like study, with the individual
courses linked to each other through the students' learning essays and digital portfo-
lios. These modules are:
• Educational technology in the changing society, 3 credits
• Technological approaches in education  the present and future visions, 5 credits
• Pedagogical perspectives on the application of information and communication 

technologies, 4 credits
• Project studies, 3 credits

The Faculty of Education started to co-operate with the KasVi-project (Finnish vir-
tual university sub-project for the Faculties of education) in 2002 in order to organise
together a  Programme in the Educational Use of Information and Communication
Technologies (15 credits). The research unit of Educational Technology in the Univer-
sity of Oulu has been involved in the the KasVi-project planning and putting this joint
virtual programme of study into action. The KasVi-co-operation has continued during
the academic year 2003-2004. Co-operation with the Open University of Oulu also
started again in autumn 2003The studies are carried out based on the previously
described theoretical principles. .  (see paragraph 1.3.1)

1.4.2. Intermediate studies in educational technology

The Intermediate Studies in Educational Technology are aimed at deepening the stu-
dents expertise in Educational Technology especially from the viewpoint of education,
taking into account the multidisciplinary framework of Educational Technology. The
studies aim at making the student familiar with the most recent research in the field
and providing a basis for scientific research in Educational Technology. The Interme-
diate Studies in Educational Technology are largely based on the examination of vari-
ous ICT-based learning environments from the perspective of learning, studying,
teaching and education but also from the point of view of the technical approaches,
social issues and cultural research. Attention is given to the use of rapidly changing
modern technology and networked action models at the various levels of the educa-
tional system and in different learning environments.
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Along with theoretical knowledge and concrete experience, the implementation of
the studies provides the student with an opportunity to form an idea of networked
learning and to apply technological innovations in education. The prerequisite for tak-
ing the 35-credit Intermediate studies in Educational Technology is that the 15-credit
set of studies in Educational Technology have been completed. The studies are divided
into five study units within which the student has different choices and options for spe-
cialisation. Today the courses are: 
• Digital Media and Learning 5 credits
• Social and Cultural Basis of Educational Technology 2 credits
• Innovative Technology and Collaborative Learning 3 credits
• Challenges, Problems and the Future of Educational Technology 5 credits
• Project Studies and Thesis 5 credits

The studies are based on problem-centred collaborative work making use of
research data. Every student is required to make a personal study plan. Students will
construct an electronic portfolio as the studies proceed. Assessment will be based on
the contents of the portfolio.
The studies will be organised partly as local studies and partly by co-operation with
Finnish and foreign universities. The studies consist of lectures from experts, compu-
ter supported collaborative work, local small group teaching and independent work.
The lecture series are given by experts in Educational Technology. Lectures will pro-
vide the students the most recent knowledge on the rapidly advancing field. Part of the
studies may be organised as a national/international Web- based course. The studies
can be completed in two academic years.

1.4.3. ICT applications used in studies

In 2000 a new version of ProTo was developed named LC Profiler (LearningCommu-
nity Profiler), that continues to be used as one of the learning environments in studies
of Educational Technology. Other learning environments used over the years have
been WebCT (used on a special course for the Intermediate studies in the Spring 2000)
and Discendum Optima. At present (academic year 2003-2004) two learning environ-
ments are being actively used Discendum Optima and LC Profiler. From the functional
point of view both learning environments can support project based learning on
account of their technological facilities and tools, with which one may write up
projects and comment on the projects of others, provide the students with materials
from lectures, and the opportunity of syncnonised and asyncronised discussion. In
theory all the information (instructions, comments, timetables, announcements)
regarding the studies may be found from the learning environment, no other web-
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pages are used or created for this purpose. An underlying idea in the studies of Educa-
tional Technology has been to do in practice what has been taught in theory, because
of this the use of two different learning environments has enabled students to experi-
ence and then think about and compare the different possibilities of using different
learning environments  in education. 

Video conferencing is still being used today for the presentation of lectures from
lectures. Lectures have also been videotaped and then transferred to the web-based
learning environment accessible to students, providing the lecturer has given their
consent for this.  In the past video conferencing has always been conducted using
ISDN as the base but in an ever increasing amount video conferencing is being IP
based. Some of the video conferences have been broadcasted live from an internet
media server taking advantage of streaming technology (Realvideo). 

Email continues to be the main channel for providing feedback on students work
mainly because this has been the wish of the students. Students are not comfortable
with the idea of getting feedback in a form that anyone may read, and so tutors aim at
providing students with feedback on their work as they are in the process of doing it,
and in this way they are guided on and make progress in their studies. In other words,
there is still a long way to a learning culture were feedback is openly expressed. 

1.4.4. New Waves

The principles of project studies continue to be an important base for the studies in
Educational Technology. In the basic studies of Educational Technology problem
based learning  (that is closely related to project based learning) has been seen as a
justifiable approach to studies where there is the aim for authentic problem solving
that arises from the questions of students. The creation of opportunities for problem
based learning in web based environments is one of the future challenges in the devel-
opment of these studies. . 

Over the years in the studies there has been the trend to highlight even more a
CSCL (Computer Supported Collaborative Learning) form of working. CSCL has
been defined as an information network that works as a media for co-operative learn-
ing. Applications in CSCL can be used as, for example, the virtual classroom as a par-
ticular space, or base through which it is possible to be in contact with others around
the country in syncracy or asyncracy. This tool or application may be used, for exam-
ple, to present real life problems and phenomenons. The application may be used also
for saving the students work, as a store of resources or just for communication
between different classes of student groups. The studies in Educational Technology
have taken advantage of these different possibilities of using applications.
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In connection with CSCL is very strongly present the idea of interaction in a group,
working as a group sharing information and being creative. Communal learning in
general emphasizes that the student not only has personal aims to achieve but takes
part in the achievement of the learning aims of the whole group. In the learning proc-
ess the computer is a mere tool that enables communal learning. (Lipponen 2002.)
Computer aided communal learning is one of underlying theorys of Educational Tech-
nology, for this is emphasized, as well as this and closely related to it,  the idea of shar-
ing knowledge.

What is done in practice in the studies, how the work of the students and tutors
progress, is based on theories. Behind the practical work done by the students and
tutors are theories driving the studies forward. For the presentation of the students
work has been taken into use a digital portfolio, a learning file of the students work.
The pivot of self-reflection on ones learning takes place in the production of the digital
portfolio. The portfolio is started in the basic studies and should the student carry on
into the intermediate studies then it is continued to be developed. In the studies it is
important to follow the development of technological applications, for example, the
new opportunities for learning and education in the use of mobile technology.

1.5. Conclusions

Studies in educational technology began in 1993, as a labour force policy decision.
Despite the fact, that the studies have been project based, they have established their
position as a minor subject in the faculty of education. The studies are an important
minor subject studies for the teacher students studying to be teachers at all levels of
education, designers in the education sector and educators, researchers and also for
many others in different fields of expertise. The studies have been advancing, for
example, the use of ICT for educational purposes, and have increased the multi-disc-
plined cooperation in the field of ICT for educational purposes. The studies have been
an attempt to meet the challenges set for education in the field of employment, by
society and the strategic policies set by the Ministry of Education. Based on the feed-
back of students that have completed the studies it has can be said that the studies in
Educational Technology have met the needs of employment and have enhanced the
students employment opportunities. The contents and practices of the studies are
developed as the newest innovations in technology and research are developed in the
field. The expertise and research done by the Educational technology research unit are
especially taken advantage of when developing the contents of the studies.
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1. HOW TO PREPARE LEARNERS TO THE RAPIDLY 
CHANGING SOCIETY? – TRENDS AND PROSPECTS 

OF THE ICT IN FINNISH EDUCATION

Sanna Järvelä

University of Oulu

1.1. Introduction

One of the essential requirements in the rapidly changing society is to prepare learners for
participation in socially organized activities. Pure focus on individual cognition has set a
stage to shared, interactive and social construction of knowledge (Greeno, 1998), and new
learning environments are often based on collaborating and sharing expertise
(Koschmann, 1996). Recent emphasis on studying in higher education, e.g. Virtual Uni-
versities, and working in companies, e.g. distributed global team work, clearly set
demands for developing pedagogical models, tools and practices to support learning in
virtual environments. Empirical studies and theoretical considerations indicate that col-
laborative learning seems to provide a relevant theoretical basis for technology-based
models of learning (Crook, 1994; Koschmann, Miyake & Hall, 2002; Scardamalia &
Bereiter, 1996). In this article, it will be discussed some of the main aspects of the trends
and prospects of the role of ICT in the development of new theoretical approaches to
learning and instruction, the current situation of the use of ICT in teaching and learning in
Finland as well as empirical implementing ICT-based pedagogy and research on learning
effects especially in the Finnish secondary school context. 
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1.2. The role of ICT in the development of new theoretical 
approaches to learning and instruction

One of the core themes in Finnish educational policy during the recent years has been
an emphasis on information and communication technology (ICT). The acknowledge-
ment of the growing challenges presented by the information society both on individu-
als and on the Finnish society in general has led to rapid advancements in the field
(Information Society Advisory Board, 2000). Consequently, implementing ICT in our
educational system not only has become one of the main strategies in recent educa-
tional policy (Sinko & Lehtinen, 1999), but also played an important role in the devel-
opment of new theoretical approaches to learning and instruction; the investment on
ICT has been seen as a vehicle for facilitating learning-to-learn competencies along
with the specific skills required by the information society.

Many of the current studies focus on computer supported collaborative learning
(CSCL) facilitated by different network-based collaboration tools and a learning the-
ory based on pedagogical ideas. There is also increased discussion going on about on-
line learning, virtual interaction, and wireless devices as cognitive and interactive tools
in academic learning, as well as learning at work. Social-constructivist and sociocul-
tural perspectives on learning have stimulated the design of new learning environ-
ments and the development of innovative pedagogical practices, where active and
social forms of learning are emphasized. Environments developed to support situated
and constructivist learning are called "powerful learning environments" (Salomon,
1993) or “dynamic learning environments” (Barab & Duffy, 2000) and considered
dynamic arenas supporting trajectories of participation that are reciprocally constituted
by and within context.

Computer-Supported Collaborative Learning (CSCL) is one of the recent attempts
to enhance learning by utilising technological tools. CSCL is based on socio-construc-
tivist aspects of learning, which highlight both individual thinking and socially distrib-
uted knowledge construction (Koschmann, 1996). It is proposed that, by participating
in collaborative inquiry-based activities, and thus gaining models from expert, scien-
tific, working cultures, students can gain complex disciplinary knowledge and skills
(Brown, Collins & Duguid, 1989; Edelson, Gordin & Pea, 1999). By means of CSCL,
it is possible to create learning communities in which students have a chance to collab-
oratively make representations, develop explanations of the subject studied, and par-
ticipate in expert-like practices of knowledge construction (Scardamalia & Bereiter,
1994). CSCL can also support the learning of individual students by structuring the
inquiry, providing tools for keeping a record of activities, and by pointing out essential
phases of the process by using tools that direct the student’s meta-cognitive awareness
and enhance reflection (Pea, 1993).
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1.3. The use of ICT in teaching and learning in Finland

In 1997-1998, an extensive evaluation project, Information and Communication Tech-
nologies (ICT) in Teaching and Learning, was completed in Finland. Initiated by the
Finnish Parliament and carried out by the Finnish National Fund for Research and
Development, the project assessed the use of ICT in all formal education from kinder-
garten to the tertiary level (Sinko & Lehtinen, 1999). The study included an extensive
review of research literature on the impact of ICT on education, a series of surveys
completed by key players at all levels of the educational scene (e.g., administrators,
head teachers, IT coordinators, and students), and a selection of case studies of rele-
vant development and intervention projects (see Hakkarainen, Muukkonen,  Lippo-
nen, Ilomäki, Rahikainen, & Lehtinen, 2000; Lehtinen, 2000; Sinko & Lehtinen,
1999). Some of the key observations are discussed in the following.

The technological infrastructure in Finnish education is first-rate; practically all
Finnish students have access to ICT. However, despite the fact that virtually all
schools and educational institutions are connected to the Internet, differences lie in
how the technology is utilized in a pedagogically meaningful way. The pedagogical
competence and technical skills of the teaching staff seem to play the key role here. A
study by Hakkarainen and his colleagues (Hakkarainen, Muukkonen, Ilomäki,
Rahikainen, & Lehtinen, 2001) revealed that only a small percentage of teachers
reported having adequate technical ICT skills, yet a majority of them had access to
computers. The results further demonstrated that the discrepancy between teachers’
pedagogical principles and their actual pedagogical practices was lower among the
teachers intensively using ICT than among the other teachers. These teachers also
emphasized the importance of using information technology for supporting the
research-like processes of inquiry, collaborative learning, and the learners’ active
engagement in the knowledge-formation process. Apparently, they were the ones hav-
ing adequate means for pursuing new pedagogical practices (cf. Lehtinen, Sinko &
Hakkarainen, 2000). 

1.4. National strategy for education, training and research in the 
information society

The ICT in Teaching and Learning – evaluation project was soon followed by the
Finnish Parliament’s initiative for a national strategy for education, training and
research in the information society (Ministry of Education, 2000) By acknowledging
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the apparent educational challenges, the strategy manages to lay ground for a shift
from an emphasis on building technological infrastructure to an emphasis on develop-
ing new pedagogical practices:

In developing the use of information and communication technologies in education,
the objective is to shift the focus from hardware to pedagogic renewal and help
increasing numbers of pupils to learn increasingly demanding information structures
and problem-solving skills. In education, the emphasis lies on high-quality contact
education, communality, interaction, open and flexible expression, and the use of dis-
tributed expertise through networks. (Information strategy for education and research
2000 – 2004, Ministry of Education)

The core message of the strategy is that the rapidly changing society of ours neces-
sitates new forms of participation. Modern working environments that ground on
intensive collaboration, expertise sharing (Koschmann, 1996), and social knowledge
construction (Greeno, 1998) are here to stay, and as such, contribute to setting new
norms for educational standards. The pressure to develop responsive pedagogical prac-
tices is evident. Within this quest, pedagogical approaches that seek to utilize
advanced technical infrastructures to foster higher-level processes of inquiry-based
interaction have been considered most plausible (Barron 2000; Edelson, Gordin &
Pea, 1999;  Scardamalia & Bereiter, 1993). By combining the ideas of collaborative
learning and networked technology these approaches aim at turning classrooms of stu-
dents into communities of learners and learning situations into challenging and inter-
esting projects with authentic problems (Cognition and Technology Group at Vander-
bilt, 1992). Such inquiry activities provide a valuable context for learners to acquire,
clarify and apply an understanding of concepts in different domains.

1.5. Implementing ICT-based pedagogy and research on learning 
effects 

In 2000, a project financed by the Finnish Science Academy was initiated in order to
introduce these new pedagogical practices into primary and secondary education (see
Järvelä, Hakkarainen, Lipponen & Lehtinen, 2000). Several intervention and evalua-
tion studies were conducted, most of which grounded on the principles of inquiry
learning (see Hakkarainen & Sintonen, 2002). The instructional design of progressive
inquiry aims at promoting the processes of advancing and constructing knowledge –
process typical of any scientific inquiry. It guides students to generate their own
research problems and intuitive theories as well as to search for explanatory informa-
tion. All elements of inquiry are to be shared among the participating students in order



31

to foster their mutual understanding. The project’s main goal was to examine the cog-
nitive, motivational, and social processes that are characteristic of computer supported
inquiry-based learning. 

Characteristic of progressive inquiry is to go beyond conventional learning by pur-
suing students' own questions and problems of understanding; generating and discuss-
ing their own conceptions and explanations for the problems being addressed. Since
engaging in these processes necessitate that students themselves develop functions of
monitoring and controlling learning, one can argue that the elements of progressive
inquiry impose rather demanding challenges for individual students. This raises the
question of how do students with different motivational tendencies and learning skills
cope with such challenges.

In order to link the present discussion to the themes covered in this chapter, it will
be focused only on the very general features of the results and mostly those consider
the moderating role of motivation in ICT-based learning as well as the qualitative fea-
tures of students’ motivational adaptation to new instructional practices. (For other
results, See e.g. Hakkarainen, Lipponen & Järvelä, 2002; Järvelä & Niemivirta, 2000;
Leinonen, Järvelä & Lipponen, 2003; Salovaara & Järvelä, 2003). 

The main results of goals and other motivational dimensions are based on three
years’ longitudinal experiments and a control group setting measuring students’ goal
orientations and motivational interpretations in computer supported inquiry-based
learning (CSCL). Quantitative self-report questionnaires and multiple qualitative
methods have been used. The experimental results show statistically significant
changes in students’ learning orientation by using a variance analysis of repeated
measures (Salovaara, Myllyselkä & Järvelä, 2003). This is to say that the comparison
between the CSCL group and the control group presented a statistically significant
difference in learning orientations. In the CSCL group, learning orientation was main-
tained during the three years of the study, whereas in the control group, it decreased.
No significant differences were found in avoidance and performance orientations. The
results are encouraging and it can be concluded that a technology-based learning con-
text can maintain the students’ task-oriented learning mode. This is especially impor-
tant among secondary school students, at the ages of 12-15, which is usually a period
when students’ motivation for school learning decreases. 

It has also been investigated students’ self-regulation and strategic actions in a
CSCL inquiry (Salovaara & Järvelä, 2003). The results indicated a dominance of the
surface-level approach, but also illustrated deeper-level and meta-cognitive strategies
that are crucial in inquiry-based knowledge construction. The technology-based learn-
ing context allows the students to adjust to both superficial and deeper-level learning
strategies according to the context-specific demands. When the experimental group of
students’ strategies were compared to the control group students’ strategies, the exper-
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imental students showed the use of more multiple and advanced strategies. One of the
special findings is that the technology-based learning context can facilitate the sponta-
neous use of social knowledge building strategies. 

One of the aspects we have been investigating is students’ socio-emotional inter-
pretations (Järvelä, Lehtinen & Salonen, 2000; Järvelä, Rahikainen & Leinonen,
2002). This means focusing on the emotional expressions and their subjective meaning
of socially shared and technology-supported learning activities. In these studies we
have considered what kind of emotional and motivational experiences the students
have during the computer supported collaborative learning projects. The open technol-
ogy-based learning environment may have facilitated the quality of social interaction,
which was seen in our studies in some reciprocal interaction episodes between the
teacher and the students. One of our findings is that the shift from teacher centricity
towards students’ activity presupposes strong self-regulative efforts from students, but
at the same time it offers more space for the individual’s activities. This kind of more
meaningful and close relationship towards the learning tasks also helps students
increase their intrinsic motivation.

1.6. Discussion

During the past 20 years, technology has played an important role in many attempts to
create powerful learning environments for supporting learning for understanding (De
Corte, Verschaffel & Lowyck, 1996; Lepper & Gurtner, 1989). From the beginning,
the effects of various forms of computer use on students’ learning and motivation and
social behavior have been a source of debate and a topic of continuing research.

It is of critical importance to note that such competencies –motivation, cognition
and social processes- may also operate as moderators or mediators. For example, stu-
dents with different motivational orientations not only view classroom activities differ-
ently but also prefer and favour different instructional practices. This implies that stu-
dent characteristics are likely to influence the success of any attempts to implement
new innovations or pedagogical cultures in the classroom (see Järvelä & Niemivirta,
2001). For instance, while most student are likely to welcome new pedagogical prac-
tices, such as computer-supported collaboration or problem-based learning, some stu-
dents may perceive them as mere threats or stressors that makes the studying even
more difficult than before.

To conclude, the recent evaluation and research studies about the role of informa-
tion and communication technology in Finnish education signals about the less imme-
diate effects about the efficiency of the technology on the quality of the learning and
education, but more indirect effects, which, in fact, may have better contribution to the
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life-long learning. Firstly, enriching the schools, classrooms and offices with technol-
ogy have made teachers and students to renew their practices and create more innova-
tive pedagogical models. Secondly, in the course of Internet access, wireless networks
and virtual university and school there is increased collaboration among the teachers
and students in schools, universities as well as administration. Thirdly, it is hard to
find significantly better immediate learning effects in computer environments com-
pared to the learning effects without technology. Instead, the better effects may be
reached in life-long learning period since the results of the longitudinal empirical
studies as well as case studies in different computer enriched learning projects tell us
progressive motivational experiences and more advanced study strategies among the
students.

As Salomon (1996) has pointed out, technology alone, does very little to aid learn-
ing. Learning crucially depends on the exact character of the activities that learners
engage in with technology, the kinds of tasks they try to accomplish, and the kinds of
intellectual and social activities they become involved in, in interaction with that
which technology affords. We need more specific elaboration about the learning proc-
esses by, with and through technology. 



34

References

Cognition and Technology Group at Vanderbilt. (1992). The Jasper series as an example of an-
chored instruction: Theory, program description, and assessment data. Educational Psycholo-
gist, 27, 231-315.

Edelson, D. C., Gordin, D. N., & Pea, R. D. (1999). Addressing the challenges of inquiry-based
learning through technology and curriculum design. Journal of the Learning Sciences, 8, 391-
450.

Greeno, J. G. (1998). The situativity of knowing, learning, and research. American Psychologist,
53(1), 5-26.

Hakkarainen, K., Ilomäki, L., Lipponen, L., Muukkonen, H., Rahikainen, M., Tuominen, T.,
Lakkala, M. & Lehtinen, E. (2000). Students’ skills and practices of using ICT: results of a
national assessment in Finland. Computers & Education, 34 (2) 103-117. 

Hakkarainen, K., Järvelä, S., Lipponen, L. & Lehtinen, E. (1998). Culture of collaboration in com-
puter-supported learning: Finnish perspectives. Journal of Interactive Learning Research, 9,
271-288.

Hakkarainen, K., Lipponen, L., & Järvelä, S. (2002). Epistemology of inquiry and computer-sup-
ported collaborative learning. In T. Koschmann, N. Miyake, & R. Hall (Eds.), CSCL2: Carry-
ing Forward the Conversation (pp.129-156). Mahwah, NJ: Erlbaum.

Hakkarainen, K., Muukkonen, H.,  Ilomäki, L., Rahikainen, M., & Lehtinen, E. (2001). Teachers’
information and communication technology (ICT) skills and practices of using ICT. Journal
of Technology and Teacher Education, 9, 181-197.

Hakkarainen, K. & Sintonen, M. (2002). Interrogative Model of Inquiry and Computer-Supported
Collaborative Learning. Science & Education, 11 (1), 25-43.

Järvelä, S., & Niemivirta, M. (2001). Motivation in context: Challenges and possibilities in stud-
ying the role of motivation in new pedagogical cultures. In S. Volet & S. Järvelä (Eds.), Mo-
tivation in learning contexts: Theoretical and methodological implications (pp. 105-127).
Amsterdam: Pergamon Press.

Järvelä, S., Hakkarainen, K., Lipponen, L., & Lehtinen, E. (2000). Creating computer supported
collaborative learning in Finnish schools: research perspectives on sociocognitive effects. In-
ternational Journal of Continuing Engineering Education and Life-Long Learning, 10, 1-10.

Järvelä, S., Rahikainen, M. & Leinonen, P. (2002). Investigating students’ involvement in a com-
puter-supported inquiry  – a process-oriented analysis. Submitted.

Koschmann, T., Miyake, N. & Hall, R. (Eds.), CSCL2: Carrying Forward the Conversation
(pp.129-156). Mahwah, NJ: Erlbaum.

Koschmann, T. (1996). CSCL: Theory and practice of an emerging paradigm. Mahwah, NJ: Law-
rence Erlbaum.

Lehtinen, E,. Sinko, M. & Hakkarainen, K. (2001). ICT in Finnish education: How to scale up best
practices? International Journal of Educational Poliyy, 2 (1), 214-232. 

Leinonen, P., Järvelä, S. & Lipponen, L. (2003). Individual students’ interpretations of their con-
tribution to the collaborative networked discussions. Journal of Interactive Learning Research,
in press.

Ministry of Education (2000). Information Strategy for Education and Research 2000-2004 Im-



35

plementation Plan. Helsinki : Ministry of Education.
Rahikainen, M. & Järvelä, S. (2002). Generalized learning goals and situational coping in inquiry

learning. Submitted. Pea, R. D. (1993). Practices of distributed intelligence and designs for ed-
ucation. In G. Salomon (Ed.), Distributed cognitions: Psychological and educational consid-
erations (pp. 47–87). Cambridge, UK: Cambridge University Press.

Salovaara, H. & Järvelä, S. (2003). Students learning strategies in computer supported collabora-
tive inquiry. Learning Environments Research, in press.

Scardamalia, M., & Bereiter, C. (1993). Technologies for knowledge-building discourse. Com-
munications of the ACM, 36, 37-41.

Scardamalia, M. & Bereiter, C. (1994). Computer support for knowledge building communities.
The Journal of the Learning Sciences, 1, 37-68.

Sinko, M. & Lehtinen, E. (1999). The challenge of ICT in Finnish education. Jyväskylä: Atena.



36



37

1. PSYCHODYNAMIC RESEARCH OF NET 
STUDYING

Timo Latomaa & 
Mika Raappana 

1.1. 1. Introduction 

Psychoanalysis has been used for researching many kind of phenomena outside psy-
choanalytic therapy situation since its beginning. Sigmund Freud (1990, p. 209 - 210)
himself told that psychoanalysis can be applied to researching everything where
unconscious psychic phenomena emerge. He even said, that perhaps therapy is not the
most important application of psychoanalysis1 . Even though psychoanalytic research
has been usually aside from the mainstreams of academic psychology, there is lot of
academic psychodynamic social and culture study and it has a long tradition. The
effect of the psychoanalysis has also been indirect and is seen in many areas of society
and culture. 

Already at early stage psychoanalysts and psychodynamic researchers of culture
were interested in literature, theatre, art, music, folklore, mythology and religions. It
was understood that culture was expressing the relation of human being to himself, to
fellow-men and to reality. It was seen that psychoanalysis helped to understand how
human beings produce and experience cultural heritage. Also new areas of culture
became subjects of psychodynamic research. Radio, film and television for example
have been subject of psychodynamic interest since their beginning. 

In addition group and social phenomena have been subject of psychodynamic
research for long time and have got their psychodynamic interpretations. Also growth,
studying, their problems and teaching have been subject of psychodynamic research
and applications. 

How things described above are connected to data networks, network environments
and net studying? We claim that it is justified to choose data networks and phenomena
which are related to them as subject of psychodynamic research. They represent new-
est development of media, their use becomes common and their psychic dimension

1.  Freud applied psychoanalysis to social and culture study especially in his later career. Applied psychoanalysis cf. Achté
1982; Bettelheim 1984; de Mause 1975; Enckell 1988; Erikson 1966; Freud 1983 ja 1995; Holland 1968; 1975b ja
1990a; Hägglund 1985 Leithäuser 1986; Siltala 1999; Winnicott 1971 ja 1988b. We call applied psychoanalytic research
outside psychoanalysis psychodynamic research.
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has been studied a little. For example experience of using network environment is
comparable to child's play, reading, art experience, watching movie or play in theatre.
One can describe with help of psychodynamic research what meaning network envi-
ronment gets in user’s mind. 

The objective of our article is to explain why it is sensible to research net studying
psychodynamically. First we think about what phenomena psychoanalysis researches
and what kind of research method psychoanalysis is. Second we go through what stud-
ying is according to psychodynamic point of view and what it researches from study-
ing. Third we clear up what psychodynamic research can say about data networks.
Finally we search place for psychodynamic research of net studying. We outline pre-
liminarily what sides of net studying and network environments can be researched
psychodynamically, what information psychodynamic research produces, what psy-
chodynamic research frames are and what research methods can be used. 

1.2. 2. Research subject of psychoanalysis and psychoanalytic 
research method

Psychology is not an uniform science. It includes many opposite approaches. Psychoa-
nalysis is central trend in psychology but it is not uniform either. Psychoanalysis
which received its beginning from Sigmund Freud is divided to several schools during
its history. Thus we cannot say that Freud’s ideas represent only psychoanalysis. How-
ever there are some general points that connect different psychoanalytic approaches:
seeing mind as experiential, dynamic wholeness and emphasising significance of
unconscious mind, growth years and human interaction. 

In our opinion psychoanalysis is always research that tries to understand events
inside human mind (ultimately unconscious events) irrespective of the research mate-
rial used. Psychoanalysis can take a stand only on psychic, experiential phenomena.
Remembering this is very important for realising what is special in psychoanalysis. So
psychoanalysis does not examine behaviour or social phenomena otherwise as in rela-
tion to events of mind of an individual. Also bodily phenomena are subject of interest
only in so far as they gain an experiential position in the mind of individual. 

Psychoanalytic research method is based on interpretation method of dreams devel-
oped by Freud. As a starting point in this method is that dream has sensible contents
but it is not directly caught from the seen dream. Catching dream’s real content
requires interpretation. In dream theory dream images (surface structure) and dream
thoughts (deep-structure) are distinguished from each other as foundation of interpre-
tation. It is supposed that dream images are transformations of dream thoughts, and
real content lies in dream thoughts. Net of associations is connecting dream images
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and dream thoughts to each other. By following these associations dream thoughts are
achieved. Transformations of dream thoughts to dream images are born according to
certain principles. Information about these principles is used as help for interpretation
of dream.2  

Freud’s dream theory has also wider significance as only understanding dreams,
because it describes how conscious experience is born. For example use experience of
network environment is born according to this logic. 

Psychoanalytic research method has similar logic irrespective of the fact whether
research subject is dream, neurotic symptom or any phenomenon which contains
unconscious elements. Metatheoretically psychoanalysis is empiric, reconstructive,
hermeneutic science3 . According to Jürgen Habermas reconstructive sciences
research meanings of symbolic expressions. Aim of research is to reconstruct such
deep-structure that makes understandable how certain surface structure has been pro-
duced. (Habermas 1979b, p. 8 - 14.) Psychoanalysis makes this by setting phenomena
researched to the context of events taking place in mind.  So psychoanalysis tries to
find meaning for events inside human mind and visible action that are motivated by
mind contents. Thus conscious experience, surface structure, is seen as posssible and
inevitable expression of unconscious experience, deep-structure. 

Unconscious experience is not directly caught but psychoanalytic research method
uses indirect approach: in conscious experience exists always hidden material which
makes examining of unconscious possible. So unconscious contents and events of
mind are uncovered on the basis of hidden material, by reconstructing psychic work
that has produced conscious experience. In practice research can be performed so that
person writes down events, memories and feelings that for example exist when he
uses data network. After this notes are analysed. During analysis he thinks what asso-
ciations notes bring to his mind and follows them according to principle of free asso-
ciation. In psychoanalysis it is supposed that association freed from conscious control
is not totally free but unconscious contents of mind direct it. So associations are not
arbitrary but they form a net that leads from conscious mental images to unconscious
mental images. In this way it is possible to reconstruct meaning of events in mind or
visible action and thus make them understandable. 

Psychoanalytic research method trusts on self-observation and introspection. Man
himself knows what meaning his dreams, speech and visible action have. Their mean-
ing is not necessarily recognized but in principle it can be found. In psychoanalysis it
is emphasised that research method works best in dialogue between two people. In

2.  According to dream theory, dream gets material for its mental images from dreamers daily life, bodily sensations and
memories of past which dream work edits and transforms. Dream (dreaming) tries to protect dreamers sleep.

3.  Psychoanalysis as reconstructive, hermeneutic science cf. Habermas 1979a ja 1979b; Laplanche 1992; Lesche 1978;
Lorenzer 1974; Radnitzky 1970; Silvonen 1997; Steele 1982.
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this dialogue researcher and examinee gain position in each other's minds. They can
monitor together events in examinee’s mind. When sounding contents of mind, psy-
choanalysis tries to minimise impact of researcher to examinee. To achieve this
researcher offers his own mind as neutral as possible into use of examinee. (Hägglund
1985, p. 15; Lawton 1988, p. 162.) 

We consider psychodynamic research as fruitful approach for researching net stud-
ying and network environments planned for e-learning. Net studying covers many
other than conscious mind processes and psychodynamic research can be used for
researching them. With help of psychodynamic research we can research unconscious
meanings given to the use of e-learning environment and net studying. 

1.3. 3. Psychodynamic point of view to studying 

Mainstreams of learning research sees man as being that processes information. They
see learning as cognitive event. Psychoanalysis has not regarded important in learning
research. In psychoanalytic writings learning and teaching is seen connected to growth
of human being. (Cf. Field, Cohler & Wool, 1989.) In fact psychoanalysis does not
research learning but growth, disturbances of growth and their repair. Psychodynamic
research has however connection to learning research. This will come forth when we
replace learning by wider concept of studying. If we research studying as a psychic
process, we notice that studying in addition to learning (adopting knowledge and
skills) contains also growth of personality and socialisation (adopting values and
norms of culture). Psychodynamic research lights especially meaning of unconscious
experiences, mental images and feelings for studying. 

From psychodynamic point of view central in studying is that student is perceiving
relation to himself, to matter learned, to teacher and to other students. He has to meet
different experiences that wake up when studying. Experiences may be negative like
insulted self-esteem, ignorance, lack of knowledge, envy and hatred towards other stu-
dents, desires of competing and pleasing teacher. Student also has positive experi-
ences, like pride of new knowledge and skills and willingness to use them. So student
has to meet and work through all disturbing experiences woken by new matter. 

According to the psychodynamic thinking student can deal with awaking disturbing
experiences by excluding them from consciousness. Instead of working through dis-
turbing experiences he can for example underrate matter to be learned, criticise teacher
or other students and refuse to study. He also can force new matters into old ideas or
imagine that he already understands matter to be learned. These two ways of refusing
to deal with disturbing experiences do not promote learning. Instead preconditions for
learning will improve if student begins to work through disturbing experiences, such
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as his relation to matter taught, to teacher and other students. (Cf. Rechardt, 1988.) In
other words receiving new will become possible when obstacles of emotional life are
pulled down. 

Psychodynamically thought teaching is always connected with studying and learn-
ing. From the point of view of psychodynamic research teaching is seen as opening
worlds of meanings, and it takes place by transmitting understanding (cf. Tähkä
1996). So teacher is important support of studying. Teacher opens meaningworld for
example by his talk and hopes that student can participate in it. If student understands
teacher, there will be created so-called shared illusion, learning state in which student
is able to connect new experiences to his already existing experiences. So learning
state is shared experience between teacher and student. It consists of mental images of
teaching in teacher’s mind, mental images of learning in student’s mind and meeting
of these images. (Cf. Winnicott, 1988.) 

Creating learning state is central in studying. Teacher and student bring their own
charges to it. Creating learning state requires from teacher and student goodwill, abil-
ity to share things and ability to understand each other. (cf. Winnicott, 1988.) A learn-
ing state may awake also when reading a book. Student images dialogue between him
and the writer of the text. After learning state is formed learning proceeds in student's
mind as his own, not any more as shared experience. 

We have stated that psychoanalytic approach can give conceptual and methodologi-
cal tools for research of net studying. Psychodynamic point of view can for example
help to understand experiences raised during net studying, considerations of learning
state (how learning state is created in network environment, how teacher and students
interact in net studying situation) and impact of emotional factors in learning difficul-
ties. 

We have described psychodynamic approach to studying. Views are tentative and
deal with just some sides of studying. We have tried to show that psychodynamic
research can create such points of view that seem to be missing from present learning
research and which would be useful in research of net studying. Studying is not only
cognitive event in that individual processes matters intellectually but studying also
contains emotional side. 

1.4. 4. Psychodynamic point of view in data network research

Psychodynamic point of view is neither widely used in international nor in Finnish
data network research. However some representatives of psychodynamic point of
view can be found. Sherry Turkle (1984, 1991, 1995, 1997a and 1997b) whose texts
are often referred to, establishes her researches in traditions of psychodynamic
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research and cultural study. Elizabeth Reid (1994a, 1994b 1995 and 1998), Howard
Rheingold (1993) and Amy Bruckman (1992) who also are referred to a lot have
adopted influences from Turkle. So psychodynamic research has place among psycho-
logical data network research. However it is in marginal.

According to psychodynamic thinking it is logical to suppose that data networks
appeal to us in many ways. Innermost feelings can be placed in data networks and man
can use them to fulfill different purposes of mind. Data networks are liked if wishes
and positive mental images can be placed in them. Also fears and negative ideas are
possible and then relation to data networks may become negative. According to psy-
chodynamic thinking one can suppose that data networks are able to wake up individ-
ual experiences. Every human being gives his own individual meaning to data net-
works and uses opportunities offered by them to carry out personal goals. 

Sherry Turkle describes this when analysing relation of a human being to comput-
ers. According to her opinion computer is an object that wakes up thoughts. Computer
is fascinating device: little children think that it is living thing and adults may become
dependent on it. This phenomenon is called projection, mental images that tell about
self are placed in computer. According to Turkle computer can become even more fas-
cinating because often it grows so tightly in user’s daily life. Then computer can make
man think about different phenomena, like own identity and personality, work, society,
upbringing and politics. Computers also merge in culture and then people for example
begin to describe themselves by computer terminology or compare mind with opera-
tion of computer program. (Turkle 1984, p. 1 - 8.) 

Turkle has presented three developmental phases in man’s relation to computers: 1.
at early childhood computer is imagined as living thing, 2. at age between seven to
eight years it is most important to make computer obey one’s will and 3. at youth com-
puter is used to assist in working through questions of identity. Turkle outlines subcul-
tures of computer and data network users on the basis of these developmental phases,
in other words supporters of artificial intelligence, hackers and home-computer own-
ers. (Turkle 1984, p. 9 - 15.) Turkle also examines differences between computer rela-
tions of boys and girls through programming styles. To boys writing computer pro-
gram is technical matter. To girls computer is more human matter and they try to get it
obey their will by negotiating and co-operating with it. (Turkle 1984, p. 108 - 118.)
Turkle explains this phenomenon by developmental differences of girls and boys in
early childhood. 

Also Virpi Oksman has researched how girls and boys experience computers. She
found that often girls are afraid of computers. So Oksman began to investigate how
this fear develops. Oksman writes that traditionally social skills and soft behaviour
models are emphasised in women’s upbringing and computer at its worst represents
culture that is inhuman and withdrawn from social relations. In other words comput-
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ers are everything that women are not. Oksman considers age and sex most important
reasons for it why undesirable picture of computers develops to girls. Many boys for
example begin to use computer under age of 10 by playing and so they learn to control
it very young. Abundant playing also exists at 10 - 12 years age, when important areas
of sexual identity are built. These violent manly games are problem from feminine
point of view - girls are not interested in them and so they remain bystanders. 10 - 15
years old girls seem to find control of technique as a matter of boys. Internet however
seems to suit to girls' culture and identity work because it can be used for communica-
tion, for social intercourse and telling stories about oneself. Oksman concludes that
boys are interested in technique but girls are interested in what can be done by compu-
ter and Internet, and who you can contact by them. (Oksman 1999, p. 173 - 186.) 

Beth Kolko and Elizabeth Reid research properties of network environments. They
tell why net communities break down. They explain that following phenomenon
causes disputes in net communities and cancel progress: in network environments
doesn’t exist such properties that would compel users to remain same from one situa-
tion to another, in other words to retain their continuity. In real life human being
remains unchanged because feedback given by physical and social environment tells
all the time what kind of person he is. Eventually incoherent network environment
paralyses whole net community. It is a kind of ghost world in which man is separated
from his body, friends, physical environment and activities of daily life. When ties
disappear, he becomes being that doesn’t bear responsibility for net community but
takes care only of himself. Kolko and Reid think that greatest threat to existence of net
communities is detachment made possible by network environments. They describe
social intercourse in network environments as occasional and superficial meetings that
don’t have same psychological depth and continuity which exists in real-life interac-
tion. Furthermore Kolko and Reid criticise thinkers like Turkle who idealise network
environments because they offer possibility to try alternative identities. These authors
namely forget that experiments do not necessarily end happily but produce rootless-
ness, lack of confidence and feelings of confusion. (Kolko & Reid 1998, p. 212 - 229.) 

Also Michele Willson researches what influences properties of network environ-
ments have in behaviour in them. Willson is on the same lines with Kolko and Reid.
In her opinion network environments should encourage people to discussion, creativ-
ity and community because it is easy to search information and keep in contact with
companions in them. However consequence can be opposite: network environment
distinguishes man from real experiences and allows him to concentrate merely on
himself. This confuses both man’s worldview and human relations. (Willson 1997, p.
145 - 162.) 
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Norman Holland explains psychodynamically how properties of network environ-
ment produce uninhibited behaviour. Holland claims that in network environment
behaviour regresses easily (Holland 1996). According to John Suler regression
described by Holland tells about transference towards computer and network environ-
ment (Suler 1996). Holland supposes that regression is possible when computer or net-
work environment appeals to user’s unconscious fantasies. When regressed user places
human features on computer or network environment and on the other hand he consid-
ers receiver of the message less human because receiver is not physically present. In
the heart of regression is mixing of man, computer and network environment in user's
mind. (Holland 1996.) 

Positive possibilities of network environment have also been researched. Heather
Bromberg has researched how users behave in network environments (chat, MUD)
and how users experience their behaviour. Result was that discussion in network envi-
ronments serves mainly four social purposes. At first lonely find companions. Sec-
ondly sexual wishes may be freely carried out in network environments. Thirdly net-
work environments persuade linguistically gifted and experienced computer users.
Fourthly identity can be edited in network environments. On the basis of these obser-
vations Bromberg states that some people experience network environments in totally
different way from daily life. For them network environments are tool by which they
carry out personal dreams. (Bromberg 1996, p. 143 - 152.) 

Turkle has researched use experiences of MUDs and behaviour in them. According
to her MUD is best example of how different sides of self are worked out in network
environment. At best MUD serves as tool of growth when new skills are learned in
there and unfinished themes of development are worked out. However Turkle points
out that MUD does not promote development in everyone. For example user can
become dependent on MUD and begin to repeat his past in there. At its worst situation
develops into behaviour where user repeats his problems and does not succeed to con-
nect good experiences to his self. (Turkle 1995, p. 177 - 209.) Good example of posi-
tive influence of network environment in upbringing and teaching is MicroMUSE in
which children learn different matters by playing and studying. In MicroMUSE users
are equal but clear rules of conduct have been drawn up. Fighting is not allowed in
MicroMUSE: there is science museum, magic kingdoms, space stations and univer-
sity in which user can study programming language suitable for building of network
environment. (Rheingold 1993.)

Our interpretation of researches made by Bromberg and Turkle is that network
environments fascinate because they free user from restrictions of external reality and
allow mind work freely. Furthermore successful discussion in MUD or chat can be
compared with reading of interesting story or watching theatre play: we know that
events are not real so we can relax and let our imagination to fly. It seems that using
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network environments relieves anguish and confusion experienced by postmodern
man because in network environment man may be himself. On the other hand one
must remember that there are network environments and use habits that do not neces-
sarily promote growth and development. For example in many network environments
that concentrate on playing narcissism and aggressiveness are emphasized: egocen-
tricity, competition, violence, unsociality and subjecting of others. 

As a summary of data network research we state that psychodynamic approach is
not widely used in it. Only few researchers research data networks psychodynamically
(see Bruckman 1992; Holland 1996; Turkle 1984; 1991; 1995; 1997a and 1997b).
Furthermore, there are some studies in that approach resembles psychodynamic
research (see Bromberg 1996; Kolko & Reid 1998; Oksman 1999; Reid 1985; 1994a;
1994a and 1998; Rheingold 1993; Willson 1997). Marginal position of psychody-
namic research in data network research is probably due to the fact that psychoanaly-
sis does not belong to mainstreams of academic psychology. Other psychologic
approaches are used in data network research. Furthermore minor part of psychody-
namic research is possibly due to the fact that it is not easy to apply psychoanalysis to
demands of academic research. For example psychoanalytic research methods are
often considered indefinite. 

Psychodynamic data network research and researches close to it are divided into
three main types: 1. use experiences of network environment, 2. behaviour in network
environment and 3. properties of network environment. Research focuses either on
individuals or groups. Attitudes towards data networks are mainly critical or positive.
Researches are dealing with developmental psychological questions among data net-
work users, descriptions of users' personalities, differences in use habits of men and
women, occurrence of psychopathologies in network environments and how network
environment can promote psychic growth. We believe that psychodynamic approach
can bring advantage to the research of net studying because psychoanalytic concepts
and methods lean on sound theory tradition and clinical work. psychodynamic point
of view can offer advanced tools to data network research. Only limits of applied
research must be remembered: using psychodynamic approach outside actual therapy
situation does not produce as comprehensive information as long-term psychoanaly-
sis. 
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1.5. 5. Psychodynamic research of net studying 

We have cleared up what kind of phenomena psychoanalysis researches, how psy-
chodynamic point of view approaches studying and what psychodynamic research can
say about data networks. These considerations are foundation for this and following
chapter where we outline how net studying can be researched psychodynamically. 

It is sensible to group psychodynamic researches of net studying to three main
types: 1. studying experiences in network environment (use experiences), 2. studying
in network environment (behaviour) and 3. properties of network environment (psy-
chological properties). Each main type can be divided into almost endlessly numerous
subthemes so it is not possible to list them all. However main principle in psychody-
namic researches of net studying is that in each main type researcher is interested in
what kind position and meaning network environment gets in user’s mind. This is
based on our opinion presented at the beginning of this article: psychodynamic
research is always research in which an attempt is made to understand events inside
man’s mind irrespective of research material used. 

Ppsychodynamic researchs offers wider approach to research of net studying than
traditional learning research. Traditional learning research is interested in process of
learning but psychodynamic research tries to understand learning, growth and sociali-
sation. Psychodynamic research approaches net studying by asking what experiences it
raises, in other words what position and meaning net studying gets in student's mind.
Especially psychodynamic research emphasises creation of shared illusion (learning
state) – experience of community – as promoter of growth, socialisation and learning.
So in psychodynamic research of net studying special subject of interest is precondi-
tions for creation of shared illusion and its manifestations. 

When researching psychodynamically studying experiences in network environ-
ment (use experiences) material is collected by methods resembling data collection
methods of social study. Collected material can be for example interviews, observa-
tions or writings. Only precondition is that material has to represent use experiences. It
must answer questions like what person experienced, what he felt, what he hoped,
what he was afraid of etc. So that material is suitable for psychodynamic research,
examinee has to be allowed to describe his use experiences as spontaneously as possi-
ble. Examinee is not directed but he is allowed to follow his associations freely and
tell about them. Most ideal research situation is traditional psychoanalytic situation
that uses method of free association. However academic research has to use applica-
tions of free association that are more limited than traditional psychoanalysis:
researcher sets research problem, thematizes it and after that he asks examinee to asso-
ciate from themes that are related to research problem. (Latomaa 2000, p. 233 - 235.) 
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Observation of behaviour in natural situations and circumstances is one material
collection method when researcher study use experiences and events of mind. How-
ever problem of observation, for example in research of behaviour in network envi-
ronment, is that examinee does not necessarily produce material that suits for psy-
chodynamic research. It is also possible that collected material is not related to
research problem or that there is not enough material. Observation of behaviour can
indeed take much time because examinee can produce a lot of irrelevant research
material. (Latomaa 2000, p. 235.) 

Psychodynamic reconstructive analysis starts from preliminary reading of research
material. Researcher builds general view about material, estimates how well it
answers to research problem and is it suitable for analysis. He estimates is there
enough material or has it to be supplemented, outlines what themes can be found from
material and what parts of psychodynamic theory can be applied to this material.
(Latomaa 2000, p. 236 - 237.) Actual analysis is psychodynamic reconstruction of
meanings related to phenomenon researched. Reconstruction of meanings takes place
as dialogue between research material and psychodynamic theory. Researcher reads
material by making questions for it in light of chosen psychodynamic theories, by let-
ting material answer and by making conclusions. (Latomaa 2000, p. 241.) In this way
an attempt is made to understand events of mind and unconscious contents of mind, in
other words describe individual’s experience. 

When use experience of network environment is researched it is quite obvious that
analysis focuses on man’s inner world. We consider important researching use experi-
ences in the area of net studying. By asking use experiences we may know what kind
psychic processes appear when students and teachers use network environment and
what meaning they give for net studying. By researching use experiences of network
environment, we understand better man’s relation to information technology and what
part network environment has in growth, socialisation and learning of individual. 

When observating behaviour in network environment connection to events of mind
is created from assumption that visible behaviour expresses internal aims of man
(Vuorinen 1995, p. 30). So idea of observation is that psychic processes and meanings
can be described by following action. Behaviour is understood as text from which
meanings are searched. We can also try to understand on the basis of behaviour what
internal aims use of network environment serves and what events of mind exist dur-
ing use. By observating net studying we see for example how network environment
supports growth, when distortions of growth develop and what position network envi-
ronment gains in learning or its problems. 

When researching properties of network environment connection to events of mind
exists, when network is examined in relation to what kind psychic work it enables. In
other words we research conditions of operation of mind. For example we can ask if
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network environment has been built so that it promotes net studying (growth, sociali-
sation and learning). Because, according to psychoanalysis creation of shared illusion,
feeling of community, is precondition for growth, socialisation and learning,
researcher must ask does network environment allow spontaneous participation, giv-
ing, receiving and sharing. 

Finally one has to remember that psychodynamic research does not answer all psy-
chological questions concerning data networks and network environments. For exam-
ple psychodynamic research can’t answer questions of usability, like if network envi-
ronment is built so that using it will be as fluent as possible. psychodynamic research
also doesn’t tell anything about the fact whether teaching material has been arranged
in network environment so that it can be effectively learned. For instance experimental
psychology and cognitive psychology answer better these questions. 

1.6. 6. Research subjects 

Next we review few examples of psychodynamic research of net studying. Examples
are not emptying but describe three main types of psychodynamic research of net stud-
ying and are according to our opinion interesting and worth studying. 

Interesting question in net studying is willingness and unwillingness of students to
participate in discussion in network environment. Question is topical because many
teachers consider discussion as important part of net studying. However in practice
teachers may have to meet unwillingness of students to participate in discussion in net-
work environment. Information about discussion experiences can be utilized in devel-
oping network environments such that they encourage users to discuss. Correspond-
ingly we can research many other experiences which are related to net studying: for
example what is net studying generally thought of, why net studying attracts, why the
net studying is regarded as unpleasant. 

Research of use experiences starts with collecting material, in other words by inter-
viewing students. Interviews can be made face to face or in a data network. Interview
type is open or thematic. Questions are as open as possible so that interviewee's
answers reflect his mental contents freely. In interview situation interviewer also tries
to minimise his effect to interviewee by being as neutral as possible and by mainly
concentrating on listening to what interviewee says. Interview could go as follows: 
– - Interviewer (starting question): What do you think about discussing in network

environment? 
– - Interviewee: About discussing in network environment? What should I say to

that? Can you tell more details what you mean? 
– - Interviewer: Tell what discussing in network environment brings to your mind. 
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– - Interviewee: What will come to my mind? First to my mind comes that others do
not see me face to face. It is easier to discuss. I don’t feel shy. And it is easier to get
friends. 

– - Interviewer (specified question): It is easier to discuss. 
– - Interviewee: So, easier than face to face. Net discussion is quite interesting actu-

ally. 
– - Interviewer (specified question): What is interesting in net discussion? 
– - Interviewee: You find new friends easily. Own opinions can be freely told. 
– - Interviewer (pays attention to the subject that has emerged): It is possible tell

freely own opinions in network environment. Well, what do you think about it that
you can discuss freely? 

– - Interviewee: It is comfortable, others are nice, they neither interrupt nor knock
out. You can tell about your own thoughts. You feel that you are appreciated when
others listen. 
According to same principle we can ask what makes discussing in network envi-

ronment unpleasant. If interview does not proceed at all by open questions, one can
resort to thematic questions prepared beforehand that ask experiences of net discus-
sion. Interview that is described above is an example about how collection of research
material can be done. One must remember that usually collecting research material for
psychodynamic research requires several interviews so that we have enough material
for reconstruction of meaning. So it is probable that one interview doesn’t produce
enough material. 

In analysis of material attention is paid to those experiences that are related to
research task (discussing in network environment) and that reveal what position net
discussion gets in user’s mind. Material that is not connected to use experiences and
do not tell about discussion willingness or discussion unwillingness is left away. Anal-
ysis takes place as dialogue between material and chosen psychodynamic point of
view. In this way is described why discussing in network environment is liked or not.
Analysis may reveal that some students like discussing in network environment and
net studying, they give positive meanings for it. Some students may have reasons for
disgust of net discussions. Still we may notice that particularly girls discuss eagerly
but boys not. When thinking about this, we can notice that on the background of dis-
cussion willingness and unwillingness are growth differences of girl and boy. Tradi-
tionally girls are interested in social intercourse and perhaps they therefore discuss
willingly on net course. In turn boys are more interested in controlling computer and
technical skilfulness. Perhaps therefore boys are not interested in discussion and they
would like to make different exercises - or would prefer playing games. Additional
interwievs would tell us if our interpretation was correct.
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When researching how students behave in network environment research material
can be collected by interviewing but also by observing behaviour; for instance so that
all material produced by students and teachers during certain net course will be
recorded. After this material must be preliminarily read through. During this phase we
may for example notice that discussions in newsgroups are most suitable material for
analysis. On the basis of preliminary reading such parts of material which are related
to research problem are chosen for analysis. Interpretations about students’ behaviour
are based on this material. When analysing research material in the light of chosen
psychoanalytic theory or concept, we can notice that in some students network envi-
ronment promotes growth, for some other network environment is place where teas-
ing or carrying out perversions become possible. So by following behaviour in net-
work environment, we describe what position use of network environment gets in
user’s mind and what internal aims it serves. 

When researching properties of network environment psychodynamically attention
is paid to what kind operation network environment (technology, norms and rules of
behaviour) enables. For example one can research with help of psychoanalytic concept
of shared illusion in what situations and in what way experiences of community are
created between students and teacher, and when these experiences are not possible. In
practice this means that researcher for example makes interviews, observates behav-
iour in network environment, estimates properties of network environment and con-
cludes if students have opportunity for spontaneous participation, giving, receiving
and sharing so that they are able to connect new learning experiences to their already
existing experiences. We also can notice opposite situation: feelings of community,
confidence and safety are not created, net studying resembles boring correspondence
course, discussion is not allowed and there is no room for expressing own opinions. At
another extreme discussion may have no rules and so conversation is chaotic and
frightening. 

Turkle’s (1991) words help to understand importance of properties of network envi-
ronment for creation of shared illusion or why it can be missed. Network environment
can be used creatively but also opposite is possible. Opposite of creativity is situation
where stereotypes of “right use” of data networks and computers restrict behaviour.
Schools may even strengthen these stereotypes by separating computers from daily life
by placing them in separate classrooms and by planning courses in which studying is
boring. Like Turkle one must emphasise that individual ways to use computers and
network environments have to be accepted if one wants that students experience net
studying sensible. 
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1.7. 7. Conclusion 

We have outlined what psychodynamic research of net studying could be and what
information it produces. Article has been directed to reader who is not familiar with
psychoanalysis but is interested in applying it to research of net studying. We have
reviewed basics of psychoanalytic theory of mind, psychoanalytic research method,
psychodynamic data network research and after this we have sketched how net study-
ing could be researched psychodynamically. According to our view net studying is
worth researching psychodynamically because it examines events and contents of
human mind more comprehensively than traditional academic psychology. 

Article is an introduction to psychodynamic approach and it leaves many matters
open. There are several psychodynamic approaches and this article represents one
point of view to subject. Conciseness is described by the fact that we demonstrated
research of net studying only with few psychoanalytic concepts. Also psychoanalytic
theory of development of mind, typical fantasies and defences are left out. One must
remember that versatile knowledge of psychoanalytic theories and traditions is pre-
condition for right identification of subconscious phenomena and for right interpreta-
tion. 

Becoming acquainted to psychoanalytic approach should begin with early works of
Freud. Tenable psychodynamic research is based on good knowledge of grounds and
that is why it is worthwhile to start from Freud. “The Interpretation of Dreams” (1995)
presents psychoanalytic research method and Freud’s early theory of mind. “The Psy-
chopathology of Everyday Life” (1961) and “Jokes and Their Relation to the Uncon-
scious” (1983) are concerned with application of research method. “Introductory Lec-
tures on Psychoanalysis” (1981) presents both early and later thinking of Freud. After
Freud’s works it is natural to move to literature which deals with psychodynamic
research of art, medias, information technology and communication technology. After
this reseacher interested in psychodynamic research has many traditions and possibili-
ties to choose.
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1.1. Introduction

From the history of education we know that basic ideas of education have not changed
very much since the medieval time. We can imagine that a teacher or a learner from
one of the first universities in Europe most probably could operate reasonably well in
the current university. On the other hand, educational researchers often claim that a
paradigm shift is happening in education which will reform education in terms of
methods and structure: from teaching to learning and from classroom to real life, from
one time training to life long education and from stand-alone to networking. New con-
cepts in learning and the new information and communication technologies (ICT)
have been mentioned as major forces in the paradigm shift in education (Koschmann
1996; Ainley 2000, Smolin & Lawless 2003). 

New educational policies, strategies and research programmes related to ICT and
learning, “e-Learning” as these documents are calling it, have been introduced in most
countries worldwide to support these new ideas of using ICT to enhance education.
Now, in the beginning of the new millennium and the new era of ICT enhanced educa-
tion, it is very important to evaluate this paradigm shift – how does the small “e-“
really enhance education in the new millennium.  

According to recent research (Farrel, 1999), ICT is not only changing the education
system through research and policy-based development, but also through uncontrolla-
ble globalization. The global change in our society means that old structures, methods
and processes are becoming obsolete in education. Digital publishing and distribution
of information, together with international markets through interactive communication
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networks have created an information flood which is challenging learners and teach-
ers. The same network can connect people to interact and communicate, not only con-
sume and receive information. According to Castells (1996), the network is not only
restructuring of our communication infrastructure but also our thinking and the way
we organize the social systems and institutions. This means functional restructuring
and differentiation in society. In education, it means that educational methods, man-
agement, organization and economy are changing parallel to the general changes in
society from hierarchical to networking and from local to global, from analog to dig-
ital and from real to electronic – from education to e-Education. The development of
new global “e-Education” also means that costs of education can rise too much and
some of the people and even whole nations can be left out of this development (Rum-
ble 2001). 

It is argued that the research field of information and communication technology in
education is currently diffuse and maybe fragmented due the differentiation of the sci-
ence. Researchers are trying to find new approaches to achieve a better, perhaps more
holistic understanding of the current, complex situation in the field of study (Driscoll
& Dick 1999, Pea et al 1999, Kozma 2000, Richey 2000).  There are already some
indications that the researchers in the field of instructional technology or educational
technology are applying a new, theoretically more appropriate framework for the field
although communication theory, systems theory and learning theories can still be seen
to be the main approaches in the research (Ely 1999, Bopry 1999, Kozma 2000). Many
field analyses and observations of the researchers aim to set up new research models
and steer the development of the research field, which is, of course, very welcome. 

This article is part of a comprehensive meta-research conducted by the author and
aims at contributing to the restructuring of the research field of ICT in education by
reporting the conclusions of the analysis of the research approaches and paradigms
from a perspective of the research of science and research paradigms in particular. The
meta-analysis can be seen as a second order observation of the research field and it
will not offer any explanations or causal structures of the development of the research
but is rather heuristic and descriptive by nature. According to Luhmann (1986, 132)
second order observation can stimulate researchers to search for other possibilities for
defining the research and see the blind spots of the current research. It can also help
researchers to build multidisciplinary research frameworks and advice in the integra-
tion of ICT in education by explicating current presumptions of the research concepts
that could have been taken for granted. This research can also be seen as a part of the
broader construction of the concept of modern information and communication system
of education. 
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The detailed meta-analysis will be not explained on this article. However, those
who are interested to explore the analysis in details, the original research document is
available electronically on the electronic publications at the University of Oulu (http://
herkules.oulu.fi/isbn9514272463/).  

1.2. ICT - an environment or a system?

According to the conducted meta-analysis of the ICT in education research field, we
can separate theoretically two different approaches on ICT research in education: one
defining technology and the social innovations on ICT as an environment for an indi-
vidual learner, and the second, which defines the social as a communicative system
that is shaping technical systems where a person can operate (learn, among other
activities). According to Stichweh (2000) this distinction can be seen as a constitutive
element between action theories and communicative system theories. The first ele-
ment connects research to an individualistic approach that is related to a causal, uni-
directional relation between action and actor. Stichweh (2000) argues that the action
theory is germane to industrial society – and therefore to modern science.  The latter
element connects the research to communication that requires at least two participat-
ing systems and is bi-directional by nature. One cannot say that communication is
done by actors or effected by observers. Communication can also be understood recur-
sively and it is a constitutive element of social systems.  Stichweh (2000) claims that
the communication theory and social systems theory is more adequate for understand-
ing the post-modern information or knowledge society than action theory.

Considering ICT as a context for learning or as an environment for the learner, we
are applying individualistic perspectives in the research. From that point of view, it is
difficult to perform any systematic research, which aims at understanding the dynam-
ics of technology as part of the education system or even part of communities of learn-
ers. The environment appears to the research as chaos – different unique contexts in
which the research tries to apply the natural scientific approach and tries to control
and manipulate (design) selected aspects of environment at time. Usually the control-
led aspect is one of the contextual factors like the technical application. This is visible
also in the naming of the phenomena in the field, like e-learning, web pedagogy and
online learning. The rapid development of technology and incoherence of society
makes the research into a cycle of repeating the experiments endlessly with hardly any
transferability to the other contexts. 

In traditional educational research, the learner as an individual has been the focal
point. This has been enforced by those interpretations of constructivism, which are
based on the idea that the social structures and communities can be created intention-
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ally by designing and facilitating the learning processes (e.g. teaching). For example,
the instrumental understanding of the research findings indicating that communities of
practice exist, and people can learn the conceptual structures of such a community has
lead to an impression that these communities can be simply created and designed as
appropriate learning environments. 

As the concepts of context and environment consider technology (technical con-
text) and social (social context) outside of the learner as an environment or a variable
in an environment, they cannot provide solid basis for the further research and devel-
opment of information and communication systems in education. The description of
educational systems in the information society should seek other alternatives like com-
munication theory and systems theory.

Considering applications of ICT as a part of a socially constituted system integrat-
ing meaningful communication within an education system, we can start analyzing the
processes, structures, meanings and functions of ICT in education. Currently, this
research approach has been adopted by some of the research emphasizing “space”
related metaphors, like virtual community or virtual university, in defining the
research objects for the research. This research is not a very well established para-
digm yet in the research communications of ICT integration in education while the
individualistic, action oriented instructional technology and instrumental learning
research are dominating the field.  The communication theory and especially the social
systems theory could be taken as the foundation of the research of virtual institutions
and virtual communities in education as well as the research of information and com-
munication systems in education. 

It has to be noted that some of the research referring to systems is influenced by
mechanistic or cybernetic interpretation of the concept of systems design inherited
from technical systems, which has not been very favorable among the other education
researchers. However, if we understand the very nature of social systems as self-refer-
ring, emerging communication systems, and the information and communication tech-
nologies providing new forms for social communication in education, we can include
these technical subsystems into the research in their own rights. From this perspective
ICT can be seen a fundamental element in the emergence of new information and
communication systems in education. It is also obvious that ICT will be an essential
part of the emerging new education system (through integration of ICT into education
and through discourses on ICT in education) and therefore, part of emerging learning
and teaching practices as essential processes in education.  Does this mean the emer-
gence of new “e-education”? From education system point of view,  ”e-” could mean
“enhanced” education rather than “electronic” education and the problems of e-educa-
tion research and development could be educational rather than “e-problems”.
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1.3. Recommendations for further research

The first and the most important note that can be made of the needs for further
research is that different disciplines need to be included in the field of ICT integration
in education because of the different ontological roots of the conceptual metaphors
used by researchers for defining the research object in the field. It is difficult to name
all the disciplines to be involved because of the wide variety of different research.
Each of the research projects should make these considerations themselves, though
one significant issue can be mentioned. There is a need to create common understand-
ing among the disciplines of technology, learning and social research representing
here the dimensions of material, temporal and the social (Luhmann 1995). In order to
create meaningful interdisciplinary research frameworks and models, these considera-
tions are essential. Otherwise the research approaches will remain separate and the
benefits of involving multiple disciplines can remain apparent and artificial.  A good
starting point for the development of a common, shared multidisciplinary research
framework could be the following framework: 

Figure 1. Conceptual metaphors used by the research field of ICT integration in education
in the context of information and communication systems (Pulkkinen 2003)

It is essential to consider the conceptual metaphors we are using for naming our
research objects and constructing our research frameworks. In everyday discussion it
may sound rather trivial to discuss whether we should consider the concepts of tools,
media, learning environments, information systems or virtual universities. If we look
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at these conceptual metaphors more closely, we can realize that they are connected to
ontological differences in research assumptions and different paradigms of research. It
is worth mentioning that each of the conceptual metaphors and research paradigms
seems to be developing in its own right. Further empirical research is needed to
explore the internal logic of the emergence of these metaphors and research para-
digms in order to understand the development of multidisciplinary research domains.  

Education is one system among the other social systems in the society and educa-
tional science is one system among the other systems of science. These systems
always interfere with each other and therefore influence each other. From the defini-
tion of the research field of ICT integration in education as a social system of science
we can derive some issues for the further research. One important aspect to be studied
are the consequences of funding mechanisms to the emergence of a research field.
This discussion has been omitted from this thesis but it is anticipated that other social
systems like finance are interfering with the structures of research communication.

If we consider the argument presented by Platt (1996), that the development of
empirical research could be negatively influenced by patterns of research funding,
most probably it can work other way around too. The real interdisciplinary research
groups could be supported more in the research funding structures. For example, the
Academy of Finland (the major academic research funding body in Finland) has
emphasized multidisciplinary research of the social impacts of technology in educa-
tion in the last call for research projects called “Life as Learning”. It is still too early to
say if the research funding can fundamentally promote interdisciplinary research in
ICT integration in education. There is no doubt that different research domains and
disciplines can also remain separate work packages or intentions of collaborations in
some of the projects. More follow up studies are needed to discover, what the real
impacts of these multidisciplinary research programmes are at the paradigm level.
Real and fundamental changes in the research are always there. 

Research of the funding mechanisms of research would involve studying the links
between politics and science too. What are the discourses in politics which are influen-
tial in the science, especially via the funding mechanism? The discussions on the
information society and e-Europe are influential in the allocation of funds for the
research without any doubt. The influence can already be seen in the research meta-
phors used in the field. In the fourth framework research in Europe the research of ICT
was called “telematics”, and that concept had to be adopted in the research in order to
get funding from the research program. Now the leading concept is ICT and “e-
“derived concepts. This kind of influence could be studied more from the perspective
of how the concepts adopted by the research programmes will link the research to cer-
tain epistemic and ontological definitions via metaphorical understanding of the con-
cepts.
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One fundamental research need is emerging from the interference between the edu-
cation system and the economic system of society. Information systems in education
are outcomes of the processes of the economic and industrial production systems.
This means e.g. standardization of the technology and the technical systems applied in
education. As we know, technology is not a neutral tool in education but a fundamen-
tal element of the social system of education enabling new emerging forms of commu-
nication. Therefore we should ask what are the consequences of standardization into
education. As far as standards are concerned only the physical layers of technology,
the implications may be not so enormous, but once the standards are related to the
semantic, pragmatic and social layers of information and communication systems,
there can be fundamental consequences that should be studied.

1.4. Recommendations for disciplines researching ICT integration 
in education 

Research on ICT integration in education has emerged from numerous research fields
and each of them has been important in bringing some aspect of ICT into the research
focus. The academic discipline discussing ICT and education is organized differently
in different universities depending the influence of local research orientations.
According to Reiser (2001) educational technologies started the emergence of the
research field as a discipline in the early 60´s by researching the possibilities of new
technologies in illustrating the content of learning. Quickly the content of learning
itself became the research object and the research applied communication theory in its
orientation. Together with the application of computer technology into instruction,
systems design was introduced to the research field in the 80’s. The new concepts of
technology and system established the research field as instructional design or instruc-
tional technology. (Reiser 2001.) 

The research on instructional technology has been developing together with the
learning theories. According to Kochmann (1996) the leading paradigms of instruc-
tional technology have been computer assisted instruction (CAI) in the 60’s, intelli-
gent tutoring systems (ITS) in the 70’s, Logo-as-Latin in the early 80’s and computer
supported collaborative learning (CSCL) in the late 80’s. Kochmann (1996) assume
that the shifting element of these paradigms was the learning theories behind the
research. Some researchers like Borpy (1999) would go even further in the integra-
tion of the field of instructional technology and learning research suggesting that
learning as enactive constructivism could form the theoretical framework for the
research and it should be called educational technology rather than instructional tech-
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nology.  According to this thesis, the problem of the research field of learning in ICT
as a discipline is that it takes the technical development for granted as a neutral tool or
a context, and it seems to continue the instrumental tradition of instructional technol-
ogy despite reference to social constructionism as a theoretical frame of reference in
learning. 

At the University of Oulu, my own home institution, the emergence of educational
technology as a separate research field and academic discipline started in 1993, when
educational technology studies were developed separately from mainstream education
studies. After that kick start, many debates and discussions have colored the develop-
ment of the field at the university. The main steps of the different paradigms can be
seen from the development starting from technology tests, developing new collabora-
tive methods and applications for open and flexible learning, networking and finally
organizing the functions virtually. Although the development struggled with technical
issues in the beginning, there was a strong involvement with a holistic and interdisci-
plinary approach to educational technology. The whole education system was empha-
sized as well as the different scientific approaches, following the suggestions of Eraut
(1989). The research has moved to learning research lately, following the broader
development of the field of instructional technology in Finland. Now, in the beginning
of the new millennium, the researchers can again searching broader, socio-cultural,
organizational and even global perspectives for the research. The trend was first time
discussed in the Educational Technology 2002, an annual conference held the Univer-
sity of Oulu (OYT 2002).

If we consider the findings of this meta analysis the proposed return to broader edu-
cational research rather than instructional design and technology can be saluted with
pleasure. Broader educational problems should be taken into the focus of research.
However, it seems that learning research has not been able to bring about that change
direction as Borpy (1999) suggested; on the contrary it has adopted the technical ratio-
nality by emphasizing the constructive approach only in the research framework of
reference and not so much in the research design. Also the research interest has been
very focused on individuals’ performance, not the uniqueness of the construction. 

It is my impression that the field should be developed to be a broader educational
and social research field researching the implications of ICT in education globally.
This means that education as a social institution should come into consideration.  It is
evident that the approach offered by social theories is needed in future research on ICT
integration in education. The difficult question is HOW we can involve social research
into this technically oriented instructional research field? It seems to be a fact that the
learning theories emphasizing the social only as a context for or an aspect in learning
are not able to bring the social in its own rights to the research. The social dimension
is just forgotten immediately in the research design, which emphasizes the research



63

ideal of natural science. Research with a technical approach can basically take into
account at least the organizational level of social institutions and systems, but again,
the research design favors the natural scientific notion of the social as statistical corre-
lations of phenomena. 

In this article, the main focus was in the concept of the paradigm as a selective
structure in scientific communication. It is envisaged here that these research struc-
tures are interacting with the individual researcher making the methodological deci-
sions in the research process. The process can be seen as a self-socialization of the
researcher, where the structures are adopted by the researcher voluntarily through
reflection. Basically the researcher can make the choices freely, but only within the
range of the options that are available. My personal view is that the burden of chang-
ing the paradigms of the research should not be put so much on the individual
researchers but on the organization of the research in the research institutes. It has
been noted that interdisciplinary research needs organizational, economic and scien-
tific support structures to become successful (Kostoff 2002). Organizing research
groups and the training of the researcher in multidisciplinary research groups would
influence the internal discussion of the group, and at least gives an option for the
researchers to connect to communication of different research fields and approaches. 

It is notable that the research on ICT in education lacks a global educational and
societal perspective. This problem could be addressed by creating research groups
together with the educational technology and social sciences that are interested in
information society research and the research of technology and people. The new
structure of the research groups would most probably influence the research positively
in such a way that the social theories could be included into the research frameworks
in their own right, not only from the contextual perspective. Research following the
technical trends of e-learning or e-education focusing on the problems created by e-
education itself may remain obsolete even though the application of “e-concepts” is
expanding currently very rapidly in the practical development of education. These “e-
problems” of “e-education” will perpetually change together with technical trends and
the development of new technical devices. This is not to say that the research field of
ICT in education is becoming obsolete although it can be out of focus in some extent.
On the contrary, research is needed urgently. 

Should the research on ICT in education be developed as a separate discipline or
just a dynamic research field studying the relationship between education and technol-
ogy? According to Ely (1999) even instructional technology is not a discipline yet and
any of the current statements concerning the theoretical basis of the field should be
considered as tentative. This can be applied to the other parallel research orientations
like educational technology, media education, technology education and systems
design in education. 
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There are many proposals for and suggestions to develop ICT and education related
research fields into a discipline. Ely (1999) suggests that the research field would ben-
efit from education research, but technology (in broad sense) could be the best in
forming a discipline of instructional technology. According to the findings of this the-
sis, this could lead to a more exact but narrow definition of the field. That definition
alone would be incapable solving the global educational problems. Bopry (1999) sug-
gests that we should emphasize the constructivist side of systems theory which is
emerging in research on educational technology. If this emergence means also a differ-
ent epistemological approach and research interests, this development could be worth
exploring. If the research remains on the level of individualistic perspectives and
instrumental interest, it can hardly bring anything that makes difference in the research
field. 

An interesting opening in the research field of information society studies has been
done by Duff (2001). He suggests that the information society studies should be criti-
cal in terms of following popular and governmental appropriations, and the leading
disciplines should be sociology and information science. In connection with that state-
ment, the reasoning and conclusions of this thesis support a similar idea in the research
of education and technology: critical and socially aware education research and infor-
mation science could offer a good combination to be added to the traditional technol-
ogy, systems design and learning research. This is in opposition to the direction
offered by the Schott, Grzondziel and Hillebrandt (2001), who suggest continuing with
the instructional design paradigm. 

Whether technology research, learning research or social sciences 
provide the best framework for the emergence of future research 
paradigms and whether it would lead to establishment of a discipline, 
remains open. One thing we know now, however, is that all these 
dimensions are needed in the development of the future holistic 
interdisciplinary research on education and technology. The social and 
cultural approaches of the research should be emphasized in order to 
solve the burning problems of global education.
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1. TEACHERS AS INFORMATION AND COMMUNICATION 
TECHNOLOGY USERS – CONTINUING TRAINING AS A 

PROMOTER

Esa Niemi
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University of Oulu
The Learning and Research Services (LRS) of the University of Oulu has organised
mass scale continuing teacher training in Northern Finland, related to the use of infor-
mation and communication technology (hereafter ICT) in education. The aim of this
training has been to give teachers readiness to use ICT, especially from pedagogical
point of view. 

From 1996-2000 these teacher training programmes ran under the “Finland
towards an Information Society” programme financed by the National Board of Edu-
cation in Finland. From the year 2000 till today this training is a part of the OPE.FI
programme, also financed and co-ordinated by the National Board of Education.
Investing in these kinds of teacher training activities is based on the definition of pol-
icy in Ministry of Education’s National Strategy for Education and Research in the
Information Society.  

In 1996-2003 about 3000 teachers have participated in the 5 study credit week
entity of the programme, which is to be considered a large number compared to the
population density and large geographical area of Northern Finland. Furthermore LRS
has organised some special courses for the teachers in the area of using ICT in educa-
tion. These special courses have dealt with issues like how to make digital learning
material, school libraries as media centres, use of different web-based learning envi-
ronments, ICT strategy for schools and so on. In 1998 LRS organised a 15-credit-
week programme in educational technology for teachers who wanted to continue their
studies and learn how to use ICT in education from a more academic basis. Over 200
teachers participated in this programme.

Training has been implemented on 30 different training locations, partly using ICT
in the implementation. A part of courses have been done the “traditional” way with
face-to-face lecturing and exercises in computer labs. Web based learning environ-
ment has been used for learning material delivering, on-line tutoring and group work-
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ing. Some lectures have been transferred to each training location via video conferenc-
ing facilities. Studying has been supported with distance tutoring and with a local
tutor. LRS has trained a local tutor to guide a group of students in each training loca-
tion. The aim of this model has been to find solutions where it is possible to offer con-
tinuing training for large groups of teachers, but which would take participant’s indi-
vidual needs into account as well.  

1.1. ICT, an innovation for educational institutions

ICT can be regarded as an innovation confronted by the educational institutions. ICT
is not just a tool which the teachers use in their own teaching. When the educational
institutions started to explore the possibilities to make use of ICT in teaching, it was
very much a question of a certain degree of innovation that was penetrating the institu-
tions and challenging their stable development work on all the levels of the organisa-
tion.

Change and development work can be examined and analysed from the viewpoint
of the diffusion of innovation. Harisalo defines the diffusion of innovations as a proc-
ess taking place in time in which an innovation spreads from one adopter to another.
The diffusion generalises the innovation, enabling its evaluation, experimentation and
use also by others and not only the developer. Thus the diffusion of an innovation is a
process that promotes change. (Harisalo 1984, 18.) 

The theories on the diffusion of innovation manifest different interpretations of the
nature of diffusion. In linear diffusion of innovation, the spreading is seen as a hierar-
chic process from the spreaders to different types of adopters. Innovation is also seen
as something exogenous in relation to the actors’ action environment. Meanwhile the
network model of innovation diffusion puts the emphasis on the networked nature,
interaction and reflectivity of diffusion. The nature of innovation is understood to be
more evolutionary in that the actors themselves participate in the development and
spreading of the innovation, instead of the innovations been spread to the actors as
something given to them from outside their action system. The process of diffusion is
thus seen largely as a learning process. We can think that innovation is ultimately only
formed in the social interaction that provides the functional contents to the artefact.
(Tammilehto 1999, 47-50; Tuomi 2002, 8-10.)

The adaptation process of innovation involves always some amount of “fumbling”.
This means that a certain amount of time is needed in adapting new things before they
can be used effectively. In the case of adaptation of ICT in educational institutions we
can illustrate the following process:
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Fig. 1. Fumbling as a part of the adaptation process (adapt from Heikkilä 1996,161)
In the beginning a lot of time will be spent on adapting a new concept. In this adap-

tation stage there is quite a lot of fumbling present. New things have to be tried out
before they can be used in real work. The real challenge lies on the fact that this adap-
tation process should be conscious and organisations should have a vision of which
steps to take in order to progress from the fumbling to real work.  It is also important
to realize that fumbling is a part of the adaptation process and when it is done con-
sciously, it can be an essential source of organisational learning. 

1.2. Educational Institutions as Organisations

When we consider the spreading of an innovation in educational institutions, there is a
good reason to point out a few characteristics of educational institutions as organisa-
tions. These characteristics may help to explain the attitudes that educational institu-
tions take to innovations and development.

We can see controlling, restricting and regulating factors related to the activities of
an educational institution as an organisation. The controlling factors include things
such as curricula and the targets set for the number of degrees. Factors restricting the
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activity of an educational institution include, among other things, the available
resources such as funding, the size of the groups taught and time. In addition to the
acts and decrees, the regulating factors include diploma practices and other similar
standards that have evolved as part of the institution’s activities. (Miettinen 1990, 21.) 

The characteristics of educational institutions as an organisation have been
described by Berg (1981, 208) in such a way that the organisation manifests at the
same time the characteristics of a professional organisation where the goals deter-
mined by society allow more or less room for professional autonomy and action. The
educational institution is also a bureaucratic organisation determined by legislative and
local rules. The educational institution is also a forced organisation with a structural
compulsory school attendance and control exercised by the actors.

Several sources have cited the division between loose and strict commitment as one
of the most important characteristics of educational institutions. The division can
already be seen in the organisational characteristics of educational institutions pre-
sented above. Strict commitment mainly refers to the fact that educational institutions
have quite strict norms created by the school system. On the other hand, educational
institutions also show loose commitment which is seen in professional autonomy, for
instance. In practice, these phenomena can be seen in educational institutions in that
the teachers act very independently in teaching situations, while their participation in
the joint activities of the school, such as development of the whole school, is quite
often a matter of chance. (Willman 2001, 25.)  

Loose commitments have a central influence on the educational institution’s ability
to make joint decisions as an organisation. The making of joint decisions is said to
involve a waste basket model, meaning that most of the organisation’s joint decisions
end up in the waste basket right after they are made. It is characteristic of expert
organisations among which schools must necessarily be counted that each member is
an expert in his or her own special field. When joint decisions are made, the issue on
which the decision is to be made and personal expertise and thereby the object of inter-
est often do not meet. In such cases the decisions are made based on insufficient infor-
mation and they result in trivial compromises which no one sees a need to put into
effect. (Salo & Kuittinen 1998, 219-220.) 

Fullan and Stiegelbauer (1991, 127-128) have listed criteria which teachers use to
approach work for development and change. These criteria also reflect the attitudes
taken to joint decisions and how their meaningfulness is evaluated.
– does the development work satisfy the internal needs of the educational institution

and does it lead to practical results, and is there any evidence of the results
– have the expectations and requirements related to the teacher’s action been defined

with sufficient clarity
– how does the development work affect the teacher’s working situation, such as his
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or her use of time, required skills, management of existing duties
– how rewarding is the activity

According to them, it is important to remember that the attitudes to change are
always personal and the effects of change are assessed primarily from a personal point
of view.

The nature of an educational institution as an organisation can also be described in
terms of the persons acting there, i.e. the teachers. The work of teaching can be
described as information work performed by an expert. The expert’s work can be con-
sidered to involve non-standardised solving of complicated and unforeseeable prob-
lems depending on the expert’s creativeness. The results of this work are hard to
define, as learning is a highly abstract phenomenon. Yet the expert must be able to
prove the results of his or her work even when it does not lead to any visible results.
Thus the teacher’s expertise is based on the recognition given by others which has to
earned over and over again. (Kuittinen & Salo 1991, 85.) 

Karjalainen (1992, 36-39) describes the nature of a teacher’s action through three
terms: privacy, innateness and saying. According to the principle of privacy, the
teacher’s action in the classroom and in a learning situation is his or her personal mat-
ter that others shall not interfere with. Innateness refers to how a teacher is oriented to
his or her tasks. The profession is felt to be a vocation, they are born to be teachers,
and thus any problems that teachers may signal to each other can be interpreted as
shortcomings in their own teacherhood. Saying reflects the teachers’ way to commu-
nicate. Teachers present their own views and experiences as unquestionable truths.

Time orientation is one of the characteristics that determines the nature of schools
and is typical of the teachers’ work. The teachers’ time orientation has been described
in terms of “here and now”. This refers to how situation-specific strategies are uti-
lised in teaching, gradually developing into routine ways of action. Teachers respond
to problems and challenges when they meets them without trying to anticipate or get
prepared for them. As teaching involves unforeseeable events and the teacher is not
always capable of ensuring the consequences and results of his/her action, the teacher
must be able to act spontaneously and solve problems as they emerge. (Kuittinen &
Salo, 1999, 86-87.)

The educational institution’s activities as such are also regulated by various factors
that are dependent on time. A certain length has been fixed for the lessons, and it is
often also the criterion that determines the teacher’s wages. The stuff to be learnt
always changes regularly following a certain time period. There has been a desire to
bind the progress of learning to an age group or class. Educational institutions are
closed for a certain part of the year, at which time all activity is thought to stop. It is
true that educational institutions are, differently from many other organisations, highly
time-dependent in their functions. (Sahlberg 1997, 190-192.)  
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In his study on collaboration in the school community, Willman brought up time
orientation as one of the challenges for the development of teamwork at schools.
According to Willman, teachers are driven into short collaboration relationships that
require little time, because there are numerous things which make the teachers’ use of
time vulnerable. Collaboration and joint development often require, however, a long
time span, and positive results become visible only later. An excessively narrow con-
cept of time puts an emphasis on collaboration as something that consumes time. On
the other hand, it has been observed in several studies that increased time resources do
not as such guarantee an improved capacity for collaboration in a school. According to
Willman, the important thing is for the teachers and other members of the organisa-
tion to have an active grip to perceive wholes involving time. (Willman 2001, 169-
170.)

1.3. ICT strategies of Educational Institutions 

The Ministry of Education’s information strategy for education and for research for
2000-2004 proposed that every educational institution should prepare a strategy on
how to promote the use of ICT in the organisation. The aim was that these strategies
should be made by the year 2002. Today we can state that this aim has been reached
only partly. Partly here refers into two meanings: there are still some schools which
have not written any ICT strategy at all and on the other hand there are strategies
which are not strategies, but more likely writing exams.    

In 2002 LRS made a short analysis on ICT strategies of educational institutions in
the Oulu Province together with the Oulu County Administrative Board. In that analy-
sis some issues were raised which have also influenced the continued teacher training
of the Oulu area. In many strategies the interpretation of ICT as an innovation and its
diffusion has been more or less a linear one. ICT has been something which has come
from outside and the institutions have had to find out ways on how to adapt them-
selves in this situation. Like many studies in the area of school systems have shown,
one very typical way of how the school systems react when something new arises is
that it will be taken as a subject in the curriculum. That kind of undertone can be seen
in the ICT strategies of schools. Many of these strategies could be named as a develop-
ment plan of computer teaching. 

In many strategies there was a lot of emphasis on continued teachers training. There
were quantitative objectives on how many teachers should participate in continuing
training in the area of ICT in education. Less attention was paid on what kind of con-
tinuing training is really needed and what kind of abilities the training should give.
This emphasis on teachers training on one hand also points out that schools take ICT
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as a new subject which should be taught for students and in consequence of that,
teachers themselves should be qualified to teach it. The other point which has an
effect on this training emphasis is clearly the objectives which the Ministry of Educa-
tion has set in the information strategy for education and for research. In many educa-
tional institution level strategies these aims are directly copied from the national level
strategy without any interpretation or questioning.  

In a general and simplified manner we can see two different approaches on how to
write strategies in management literature.  One approach underlines the systematical
thinking and adherence to proper form in a development process of strategy. The
belief that a careful analysis of the organisation’s external and internal conditions and
formal process strategy development will lead to finding the one and only right strat-
egy is the undertone of this approach. The strategic planning and implementation is
seen as a separate process and often different persons make plans and others imple-
ment them. The other approach emphasises more the process of strategy making. The
strategy making is a continuous process where there are many unforeseeable and
uncertain aspects. The strategy is seen as a small-steps-process which is under contin-
uous evaluation. This process involves a lot of interaction between people who are at
same time planning and implementing the strategy.   

In the strategies which have been analysed it is difficult to say what kind of process
they have resulted in. On one hand the situation is challenging for the educational
institutions because the pressure to write a strategy has come outside, from the Minis-
try of Education. However, the process of how to the strategies are developed is even
more important than the papers which are the visible result of the process. When
thinking about the characteristics of the educational institutions which have been
described earlier in this article, it is obvious that the ICT strategy processes should
rather be process-oriented than goal-oriented.

When thinking about the framework of the educational institutions together with
the strategic planning challenges, it can be illustrated as above (adapt from Määttä &
Ojala, 2000, 36)
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Fig. 2. Strategic room for manoeuvre (adapt from Määttä & Ojala, 2000, 36)
  There are aspects which determine the framework of strategic room for manoeu-

vre. Educational institutions have their basic task and jurisdiction which is on one
hand given by authorities and set by laws and regulations. On the other hand, there are
customers’ expectations towards educational institutions on what they should and
should not do. The students, their parents, the surrounding society and so on can be
regarded as customers in this situation. Finally, each individual organisation has their
own interpretation on what is the basic task and this interpretation can vary quite
much. Educational institutions have resources, both material and immaterial, which
can be used in development work. There is competence and know-how in individuals
and also on the organisational level. The attitude and commitment of the organisation
members are one corner of the framework. 

Basic idea is to see this framework dynamic and not permanent, which is quite
often the situation in educational institutions. There are different ways how educa-
tional institutions can enlarge their room for manoeuvre. Limitations in some area of
framework can be substituted by novelty which other areas may offer.    
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1.4.          Organisational learning in educational institutions

As noted earlier in this article ICT should be seen as an innovation which is challeng-
ing the educational institutions. The nature of innovation should be understood to be
more evolutionary in that the actors themselves participate in the development and
spreading of the innovation, instead of the innovations be spread to the actors as
something given to them from outside their action system. Innovation adaptation is
thus seen more as a learning process both in individual level as well as on organisa-
tional level.  

The concept of organisational learning is complicated and there are different inter-
pretations available in research literature. Partanen (2001, 85) has summarized organi-
sational learning literature in two main categories. First category deals with organisa-
tional learning through individual learning. The second category, which is more criti-
cised, sees organisational learning happening without the individuals. The first cate-
gory literature can separate three subcategories which deal with the organisation as a
learning place, the organisational learning as a result of the individual’s learning proc-
esses and the association of individual’s learning processes in a social interaction.    

Kirjavainen & Laakso-Manninen (2000, 156) have summed up organisational
learning and actions to increase the organisational learning in two points. Organisa-
tional learning capabilities mean on one hand creating supporting structures for the
individual and team learning and on the other hand continuous and systematic
improvement of leadership.  Creating support structures means removing the obstacles
of learning in the organisation. The improvement of leadership emphasizes especially
the consciousness of a collective way of thinking inside the organisation and the con-
sciousness impugned on them.   

When the process of  ICT diffusion in educational institutions  is considered from
the viewpoint of organisational learning, we can give some thought to the two-level
model of organisational learning proposed by Chris Argyris, which is based on two
different levels of an individual’s learning. Argyris’ model relies on the idea of con-
sciousness of collective thinking in organisations and the recognition of organisational
culture. The Argyris’ model of learning consists of three elements. The variables gov-
erning action are based on values, with an effort to act according to them and to sat-
isfy them. These variables can be economical, social or cultural factors, among others.
The characteristics of the organisation’s action environment and collaboration rela-
tionships are also governing variables. The second element consists of the action strat-
egies that have developed in the course of history and experience. An action strategy
involves a series of actions through which the individual tries to satisfy the prevailing
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variables in a given situation. The third element is constituted by the consequences of
actions. The consequences can be either compatible with the governing variables or
contrary to them. (Argyris et al. 1985, 84-85; Argyris 1992, 8-9.)

In learning that follows model I (single-loop learning), the individual tries to satisfy
the governing variables without any questioning. If the consequence of an action is not
in accordance with the governing variables, the individual will either try to reinforce
the action strategy that s/he is already using or exchange it for another existing action
strategy. (Argyris et al. 1985, 85-86; Argyris 1992, 8-9.)

Learning following model II (double-loop learning) goes over to examine the gov-
erning variables. If the consequence of an action is not in accordance with the govern-
ing variables, one does not just stay at the level of examining the action strategies, but
also questions the governing variables. By identifying and developing the governing
variables, it is also possible to develop entirely new kinds of action strategies. (Argyris
ym. 1985, 86-87; Argyris 1992, 8-9.)
Argyris’ model of organisational learning can be described as follows:

Fig. 3. Models of organisational learning (Argyris, 1992, 8) 
In his studies, Argyris has pointed out how difficult model II learning is. Along

with an individual’s socialisation into an organisation, s/he develops strong action
strategies, as a result of which the governing variables underlying the strategies cannot
be examined. Thus action is taken according to the model of first-level learning even
in situations which would require second-level learning. This is caused by the defen-
sive routines acting in the organisation. Routines like these include the topics that are
not to be discussed in the organisation and the ways in which threatening, confusing
and embarrassing situations are avoided. (Argyris 1992, 164-167.)   
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When we connect the characteristics of the educational institution as an organisa-
tion described above with Argyris’ model of organisational learning, the organisation
of an educational institution can be characterised as follows. We can define the norms
governing the activities of educational institutions and the available resources as some
of the prevalent variables governing the activities of education institutions. Likewise
the ideas of privacy and loose commitments, time orientation and the mentality of say-
ing which determine teachers’ work can be thought of as prevalent variables. Without
defining in any closer detail the action strategies existing in educational institutions,
we can claim that the action strategies are largely based on teacher-managed action
both in the learning situations and in other activities. Defensive routines are repre-
sented in the educational institutions by things such as hiding behind pressure of busi-
ness, individualisation and psychologisation.

When the diffusion process of ICT in educational institutions is examined and the
diffusion is connected with organisational learning, it is inevitable that the challenging
nature of the use of ICT in education emerges. Many teachers and institutions inter-
pret ICT as an innovation similarly to the linear diffusion model, so that ICT is seen as
a new tool that is applied to existing action strategies. This means in practice that indi-
vidual teachers, without knowing about each other, use computers, for instance, only
as replacements for typewriters or the Internet as a replacement for the encyclopaedia
in the lessons. Applications like these for ICT are indeed needed, but there is also the
danger that the utilisation of the innovation only remains on this kind of level.

Considering all the potential possibilities offered by ICT to educational institutions,
it would be reasonable from the viewpoint of both the institutions’ own development
and social development to approach the use of ICT in education from the point of
view of the network diffusion of innovation. In this case the educational institution
does not think that ICT is an innovation given from the outside for which ready-made
models for utilisation should be sought, but the institution itself is involved in active
development of the innovation and at the same time also learning as an organisation.
There could be learning both on the level of the identification and development of
existing action strategies and on the level where variables governing action strategies
are identified, thereby developing new kinds of action strategies.
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1.5. Further challenges of ICT in education and its role in 
continuing training 

As pointed out earlier in this article, the ICT should be seen as something much larger
than a new tool which teachers have to learn to use. Using ICT in education is a great
challenge for the educational institutions as organisations. The question is how the
educational institutions recognise the pressure for change. Recognition process can be
illustrated as follows:

Fig. 4. The innovation process in organisation (Kontturi & Niemi 2003, 114)
It is obvious that the pressure for change is firstly recognised on individual level, by

an individual teacher. If recognition stays on the individual level, it will lead into a sit-
uation where individual teachers will make some practical implementations to use ICT
in education. These practical experiments are hardly ever shared on the organisational
level and the possibility of organisational learning and development are lost. The chal-
lenge is how to make all the aspects and processes pass through the whole organisa-
tion.   
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In continuing teacher training the paradigm that individual teachers are trained is
still apparent. This is lying on the belief that individual teachers will change jobs and
schools when they have gotten enough qualifications for doing so. Also, the national
policy and financial structures of continuing training are only focusing on training of
individual teachers. But as it has been described in this article and as a lot of other
research work has shown, the organisational culture of educational institutions does
not support this kind of process. In continuing teacher training we should see the
whole organisation as a customer and not only the individual teachers. It will lead to a
situation where alongside of traditional continuing training we will need other meth-
ods like consultancy etc. as well. Continuing training organisers should see educa-
tional institutions as social systems with their own regularities and traditions. In order
to understand these, there should be a deep cooperation between the educational insti-
tutions and their continuing training suppliers. 
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1.1. Abstract

The paper examines the experiences of developing institution wide strategies for the
use of information and communication technologies for teaching and learning at the
University of Oulu1 . The paper describes briefly the development paths of the Uni-
versity, in connection with the Finnish Virtual University2  that is currently under
development as part of the Information Society strategy, launched by the Finnish Min-
istry of Education3 .

1.2. Introduction

Technological advances in the field of information production and transmission have
been rapid. Along with the development of new ideas of learning and a working cul-
ture, these new technologies have influenced the way in which universities fulfil their
research, teaching and social functions. It can be seen that universities are transform-
ing themselves from the traditional campus mode to the network mode and, further,
towards becoming virtual universities.

1.  www.oulu.fi
2.  2www.virtualuniversity.fi
3.  www.minedu.fi/julkaisut/information/englishU/
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Information and communication technologies are not neutral tools. They change the
operational methods, working models and structures of universities. As engines of the
development of the information society, universities cannot be content with a reactive
coping strategy that adapts to pressures for change. The universities’ response to the
challenges of the information society must be reactive, proactive, transformative and
speculative. (ref. CRE 1998).

Universities’ processes of change require systematic actions and tools that are
appropriate to both their special nature, and the speed and direction of the necessary
changes.  Universities need strategic thinking, planning and management.  Strategic
readiness presupposes the identification of the true needs for change, the setting of
clear visions, implementation of concrete projects, the securing of sufficient resources
and active management of change.  A successful strategy calls for an unbroken
sequential chain of these tactical steps in accordance with given criteria.  Drifting into
experiments that have no clear goals will lead to failures, increased costs and increased
resistance to change.  Without a sound strategic framework, organisational visions
degenerate into illusions and the implementation of new learning environments falls
into institutional anarchy, with the result that a wide gap develops between the expec-
tations and the reality.

1.3. The development of Finnish Virtual University

The process of universities’ applications of ICT in teaching, set against Finland’s
national information strategy framework can be divided into four developmental
stages (Pohjonen & Sariola 2003).  The “Iron-age” started at the beginning of the
national information strategy’s first five year period from 1995 to 1999.  The focus
then was on developing the infrastructure for the use of information technology.
Hence, during this period universities invested in new equipment and software;
national, regional, and university-based information networks were built, and digital
information reserves were expanded.  The next stage, the “Age of know-how” from
2000 to 2001, began when the Ministry of Education set the new guidelines of the
national information strategy for education and research for the years 2000 to 2004.
The introduction of the national Virtual University, with 21 of Finland’s universities
participating in the venture, brought new thinking about, and awareness of, network
culture into a completely new perspective.  A number of R&D and training programs
were dedicated to this area and university staff, especially teachers, were trained in the
use of ICT for teaching and learning. The third stage from 2002 to 2003, can be identi-
fied as the “Strategic age.”  During this stage, the Ministry of Education acknowl-
edged the new and changing working culture of the universities and that it had very
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comprehensive effects on how the universities were to develop.  The Ministry of Edu-
cation requested, as is specified in the national Information Strategy on Education and
Research, that the universities draw up strategies on the implementation of ICT in
their teaching and learning, by the end of 2002.  The universities were asked to
present these plans as part of the Results Based Funding Negotiations with the Minis-
try in the spring of 2003. The universities’ individual strategies were prepared in 2002
before the strategy of Finland’s Virtual University, which came out in the spring of
2003.  As a result, the universities lacked a common national policy framework which
would have informed the development of their strategies and within they could locate
their strategies. This meant that the institutional strategies that developed, were very
much institutionally based and centred upon the individual universities at which they
were developed, and hence each lacked a coherent national dimension. 

The new, upcoming five-year period from 2005 to 2009 can be characterised as the
“age of networks”. This gradual transition is typical for Finland’s public government
organisations. “From a hierarchical, bureaucratic, and scattered unit to a networked,
dynamic and customer-based organisation, where the planning and directions do not
merely come from above and go down through the ranks, but are constantly being
developed in a dialogue amongst the do-ers at every level” (Sotarauta 1996).  This
tendency can also be observed from the developments within the universities.  This
emerges very clearly from the strategy prepared in February 2003 by Finland’s Vir-
tual University.  According to the vision of this strategy, by the year 2005 it should be
common practice to have networked teaching and research methods of high quality,
and ethically and financially sound, in wide use at Finland’s universities.  Finland’s
Virtual University is shaping up into a consortium of Finland’s institutes of higher
education in science and art, with additional, beneficial organisations as members.  It
seems apparent that the Finland’s Virtual University is becoming “a voluntary alli-
ance of autonomous groups, whose task it is to transmit knowledge and information,
produce services which take advantage of the benefits of synergy, and develop and
retain the infrastructure and communication mechanisms demanded by its operation.”
(Pohjonen 2000).  The successful implementation of the strategies produced by Fin-
land’s Virtual University, requires that the universities are committed, have good co-
operation and there is a division of the workload.  The fulfilment of the Finland’s Vir-
tual University strategy will lead to a breakthrough in the field of network based oper-
ations, and the starting up of national, as well as international, programs of operation
on a larger scale than ever before.
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1.4. University of Oulu

The University of Oulu is situated in Oulu, a northern Finnish town with a population
of approximately 120,000 on the Gulf of Bothnia.  Some 800,000 people live in the
sphere of influence of the University.  Geographically, this area covers half of the area
of the whole country.  The university’s functions can be currently divided into
research, teaching and social duties.  The university has six faculties with a total of
some 14.500 students with 2100 yearly intake of which 75 % comes from two north-
ernmost provinces of Finland.  There are Faculties of Technology, Medicine, Science,
Humanities, Economics and Education.  The University has also a number of inde-
pendent institutes, one of which is the Learning and Research Services.  It is responsi-
ble for activities in the Open University (about 8000 students) and professional fur-
ther education (about 4000 students).  The university has 3100 employees of which
236 are professors.  The university’s annual budged is 180 million euros. Its main
campus area, Linnanmaa, is located 6 km north from the city centre and covers the
area of 18,5 hectares.

1.5. Paths to open and flexible learning and to virtual university

As a traditional campus university, the university could no longer meet the new
requirements and demands of the Information Society. This is why the university has
clearly stated in its strategic plans that new learning environments, which are based on
new pedagogical, technical and organisational models, are necessary for the univer-
sity to discharge its core functions and duties at local, regional, national and interna-
tional levels. The university has been developing new learning environments through
three channels. The activities started in the 1980s with the Open University, which was
soon followed by professional supplementary education. In both cases the develop-
ment started from distance education programs that were delivered and organized with
solid co-operation with various educational institutions in the region. In a sense this
was the starting point for the idea of “learning region” and “learning centres”. Through
various educational experiments and the newly established network, the university
acquired valuable practical experiences in the principles and models of action of open
and flexible learning. This development has recently been boosted by the develop-
ment of the Finnish Virtual University. The following figure illustrates the routes by
which the new learning environments were adopted as a part of university’s develop-
ment towards open and flexible learning and the virtual university.
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Fig. 1. Figure 1. Routes to open and flexible learning and to virtual university (Pohjonen
2001)

The university’s development, from the 1980s campus mode to the new millen-
nium’s network mode, has opened up the university and increased its internal and
external flexibility. The suitability, productivity, effectiveness, efficiency and quality
of the university’s processes and outputs are, and have to be, under constant evalua-
tion and discussion to ensure that they deliver the university’s mission. Strategic
thinking, planning and management offer a good framework and essential tools for
this.

1.6. The ICT -Strategy Process in Teaching and Learning at the 
University of Oulu

Campus Futurus4  is the university’s internal network organisation, whose task it is to
support and promote learning environments using ICT in teaching, research, develop-
ment, training and all the services associated with these functions.  It also coordinates
the enterprises of the virtual university at the University of Oulu. The Senate of the
University of Oulu allocated Campus Futurus the task of introducing and implement-

4.  http://www.oulu.fi/campusfuturus
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ing the use of ICT in teaching, at the turn of the year 2001. A draft of the Campus
Futurus strategy was presented to the University administration in January 2002. After
a round of statements had been given, the strategy was accepted in June 2002. On the
basis of the policies set out in the strategy, the university decided to work towards
becoming a nationally recognized and top-ranked institution in the use of ICT in
teaching and research. The following figure provided a graphical representation of the
University of Oulu’s strategy process towards the use of ICT in teaching. It may be
divided into two main stages – the drawing up of the strategy and it’s implementation. 

Fig. 2. Figure 2. The outline of ICT –process in ICT in teaching and learning
(Pohjonen & Sariola 2003, ref Clarke 2000)

1.7. The strategy elaboration process

The process of the drawing up of the strategy for the use of ICT in teaching at the Uni-
versity of Oulu was divided into three interlinked levels. The first level comprised the
executive team of university lecturers, researchers, administrative and supporting staff
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members, as well as student representatives.  The executive team laid out the timeta-
ble and modes of work.  They used a www-based forum for discussion and the sharing
of materials.  The second level consisted of work groups that prepared the strategic
analyses and choices.  The work groups consisted of people who would also have
major role in carrying out the strategies, as well as experts in the field of ICT.  These
groups participated in workshops and seminars, and their tasks included surveying the
ongoing processes and keeping account of the overall situation.  At the third level
there were seminars designed to promote involvement by the whole university, and in
which the policies of the strategy and the progress made were reported on, and dis-
cussed widely.  The preparation of the strategy was carried out in parallel with the
composition of the University of Oulu’s strategies regarding information management
and the library and with a corresponding process taking place in the University of Hel-
sinki.  The strategy was linked to the university’s internal, regional, and national
projects, as well as those of the European Union.  Hence, during the process of formu-
lating the strategy, numerous projects in the use of ICT in teaching and projects by the
virtual university were started and developed.  The executive team set the following
conditions for the strategy of the use of ICT in teaching:
• The strategy has to support the university’s teaching, research and 

duties in civic society.
• The strategy has to be focused on the comprehensive development of 

the uses of ICT in teaching, taking into account the quality of the 
processes and action taken (pedagogy, technology, organisation and 
management)

• The strategy has to take into consideration the specific features that 
make the university and its environment unique, as well as its present 
state of being.

• The strategy has to be looking towards the future, and it must be pos-
sible to be carried out.

• The strategy has to provide the policies for any action taken and 
develop the structures for policy making.

• The strategy has to be widely accepted.
• The strategy has to form a continuous process.
• The strategy should be complied as a brief, freely available docu-

ment.
5.1.1. Results of the strategic analysis
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The following section focuses on the results of the strategic analysis, the findings on
the future development of the university’s working environment and the visions for the
future, based on this analysis. From the university’s working environment the follow-
ing development trends and outlooks for the use of ICT in teaching were recognized.
A) The changing role of the university

The main task of the university is scientific research and providing education based
on this, as well as, producing and disseminating expert knowledge to society. The
demands from society on the university regarding openness, flexibility, and productiv-
ity are growing.  Universities are increasingly taking up tasks and issues regarding the
new needs of society, in addition to the more traditionally stressed Humboldtian roles
of just teaching and research.  The principles of life long learning and the integration
of work and education, are the trends towards which the working culture of the univer-
sities are evolving.  Pressures to develop their ways of working are increasing from
within and outside the universities.  At an ever increasing rate, processes within the
universities are becoming digitalised, networked, and internationalised. This is a phe-
nomenon of the information society.  Technology is being used in multiple ways to
bridge the gaps between students, teachers and the contents of information.  Competi-
tion as well as cooperation between universities and other institutes of education and
research at national and international levels is on the increase.  New educational
organisations are arising in the education sector, in which the university previously
had a monopoly position.  The education sector will be dominated by the universities
that meet the new emerging needs of the information society by altering their composi-
tion and organisational structure, based on the areas of expertise and individual
strengths of the institute.  Networks and strategic bonds will be made between univer-
sities, but also between universities and companies.  In this way the strengths of each
university will be combined and the weaknesses minimised.
B) Teaching

University pedagogy is moving towards methods of investigative practices and
communally produced knowledge.  The challenge is to produce quality learning from
technology supported teaching.  Also the development of learning processes through
which theory and scientific knowledge may be gained. The teacher’s role is shifting
from being an education provider to that of an architect of learning environments and
researcher of learning processes.  Teaching and learning in universities is becoming
more cooperative through an increase in group work and communication, for which
ICT provides new solutions.  The practices in the use of ICT in teaching are becoming
more professional, and the cooperation between different fields of expertise in team-
work is on the rise.
C) Technology
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The speed and capacity of Funet-trunk networks and campus-based networks of
universities are growing.  The Internet connections in people’s homes and in student
accommodation are improving.  Various portals, authentication and authorisation serv-
ices, as well as the processing of information and communication systems are devel-
oping.  Educational technology is becoming standardised.  Systems of study manage-
ment and accounting services are progressing.  Laptops, palm pilots, and other mobile
devices are becoming more common.  Information networks, especially the wireless
Internet, are creating new mobile solutions for teaching, research and in services
related to them.  This allows more widespread participation on a geographic scale, and
better possibilities to take into consideration the needs of different individuals (i.e.
WLAN, Blue-tooth, GSM, GPRS, UMTS).  Alongside the growing technical infra-
structure, the applications, production of contents, operational models and data protec-
tion processes are being developed for the use of ICT in teaching.
D) Management

ICT will enable universities to offer an increasing number of courses for the grow-
ing number of students who will be participating.  The structure of the student body
will change with cooperative networks expanding, as a result of new working methods
and an increase of service providers.  The models, structures and areas of operation
will change in the university.  Regional, campus-based universities will evolve into
virtual universities.  They will make use of applications in ICT, and become nationally
and internationally networked communities of life long learners.  Universities will
gain a greater role working for society, in addition to teaching and research.  The geo-
graphical scale in which universities can function will expand.  There will be an inte-
gration of the working practices in basic education, open universities and professional
further education, and the differences between these will fade out.  New models of
operating and organising will be created on the national level and within universities.
The number of students representing the digital generation will grow.  The advances
will increase the demand for more applications and services in the use of ICT in teach-
ing, and that these are of high quality.  In other words, there will be a rise in the cus-
tomer awareness of students and other interest groups.  The part of the university’s
budget set aside to cover the cost of purchasing and maintaining ICT will increase.
The tutoring system in the universities will change.  New criteria, especially to meas-
ure the quality of operations, will come into place at every level.  When, for example,
development outlooks were compared to the analysis of the present use of ICT in
teaching at the University of Oulu, it showed that such developments would require
more than a comprehensive change in the pedagogical perspective of the university,
but it would also involve a more overall change in the way in which everything is
organized.  The changes would bring with them many opportunities but also many
risks.  The development of learning environments that apply technology lead to many



92

questions regarding strategy and practice, questions which may be only answered
through research and operational development.  The questions are about the peda-
gogy, technology, infrastructure, administration, organisation, finances and jurisdic-
tion.  And, in relation to all these, are fundamental questions of values regarding the
mission and methods of working in the university.

1.8. The vision and strategic policies

On the basis of the development outlook and the analysis of the present situation, the
following vision of the University of Oulu’s use of ICT in teaching emerged:

“By the year 2005 the University of Oulu will be a community of life long learners,
who are using ICT applications in all areas of their work productively”.
Within this over-arching vision, the following features are paramount: 
• The University is regionally, nationally and internationally recog-

nised as a sought after partner for cooperation.
• The education it provides is founded on multiple sciences and North-

ern expertise.
• Its’ high quality applications of ICT is a result of scientific and action 

research.
• It provides the students and staff with a working environment consist-

ing of ICT that is up to date, of a high standard, and able to compete 
with other institutes.

• All students and other members of the community have the skills in 
ICT required to be able to carry out their tasks.

• Educational applications of ICT will be developed and put to use in 
every faculty. The university decided upon the following ten general 
strategic policies to realise its’ vision:

• These policies will be implemented according to the guidelines set 
down in the strategy document devised by the central administrative 
body of the university, the faculties and departments. The key docu-
ments in regard to the implementation of the strategy are the univer-
sity’s yearly action and financial plans.

• The use of ICT in teaching will be promoted through an internal net-
work that supports and provides services.  The universities experts in 
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the use of ICT in teaching will be encouraged to form networks and 
cooperate to develop applications of ICT in learning.  The heart of 
this network will be Campus Futurus, its role and capabilities will be 
enhanced.

• The role of technology is to enhance the interaction and bridge the 
gaps between students, teachers and information. The technology 
should also support learning and the development of learning proc-
esses.

• The skills of the students, teachers and other members of staff in the 
uses of ICT in teaching and learning will be promoted.  The students 
will be primarily trained in their department of study.  The library 
will be responsible for the education in data retrieval.

• Services that apply ICT will be developed and integrated into all the 
teaching sectors of the university (basic and advanced studies, open 
university, professional further education).  Different kinds of web-
based studies and the supplementary services of these will be espe-
cially emphasised.

• The university will provide a high quality web-based learning envi-
ronment.  Campus Futurus will give recommendations on the availa-
ble systems for uses of ICT in teaching and learning.

• A service to support the students and members of staff in their use of 
different applications of ICT, providing answers to questions on ped-
agogy, technology, and administrative issues.

• The university will create new learning centres from renovated space 
as well as building new facilities.  The existing premises will be 
developed to meet the changing needs.

• The university will be actively involved in the projects of Finland’ s 
Virtual University, in advancing the development of all its sectors, at 
the national and international level (teaching, research and manage-
ment).

• The university will develop applications of ICT for teaching in close 
cooperation with the educational establishments, companies and pub-
lic sectors in the region.
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• The university is prepared to financially support the development of 
the uses of ICT in teaching, with special attention placed on the 
upcoming division of funds.

1.9. The strategy execution process

The most challenging task of the strategy process is implementing the plan.  Following
research into work psychology and management, undertaken at the Helsinki Univer-
sity of Technology as part of the STRADA project (Aaltonen et al 2002), it became
apparent that the finest strategy process was of nil value, if it does not become a real-
ity, or a part of the way in which the members of the organisations think and carry out
their daily tasks.  According to the findings of this research, which was based on three
hundred interviews, the biggest obstacles related to internal communication systems,
each individual’s understanding of the projects, and resources within the organisa-
tion.  Näsi and Aunola (2002) have similarly recognised communication, motivation,
organisation, rewarding and resources as the main elements effecting the successful
implementation of a strategic plan.

The University of Oulu’s strategy for ICT is designed to have an effect on the
whole academic and student community.  The administration has played a significant
role in the planning stage of the process, but the staff and student’s roles have rapidly
altered and grown as the process has progressed to the stage of implementation.  The
prerequisite for a successful shift in the institutional culture is the communication
between the administration, staff and students on different visions and the methods of
achieving them.  The cornerstone to the successful implementation of strategy is inter-
action.  Only through communication may information be interpreted, adopted and
applied in practice.  The importance of the university’s middle management as trans-
mitter and interpreter of information to the head of management, the staff and students
should be underlined.  The main forums for the exchange of information, and commu-
nication, are the university’s internal media’s (Intranet, www, leaflets, briefings), dis-
cussions, training days, as well as meetings.
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Fig. 3. Figure 3. Crossing the chasm between strategic plans and their implementation 
(ref. Aaltonen et al. 2002).

In the University of Oulu, ICT has been set up to serve the staff, students, and other
interest groups, not through one central organisation but as a network.  The network
solution highlights good organisation and communication.  For this reason Campus
Futurus set up four main strategic drivers for the implementation of ICT in teaching in
the year 2003.  These are the development of organisation, communication, training,
and infrastructure.  The main challenges in developing the driver focusing on matters
of organisation has been the unclear division of labour amongst the internal support-
ing organisations, to avoid the overlapping of tasks and for maximum efficiency.  In
the communication driver the university concentrates on improving the contents and
functionality of www pages in the field of ICT, for example, university develops por-
tal for ICT training.  The training driver has training programs on ICT strategy work
directed at the teaching staff, but also at the head and middle management.  In the area
of infrastructure the University of Oulu is undergoing great changes. The university is
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being renovated and is expanding in the coming years.  This has provided the univer-
sity with excellent opportunities to develop completely new types of space, networked
learning centres and the chance to put to use the latest technology, i.e. wireless net-
works and mobile services.

1.10. Epilogue

Universities are organisations of a special nature.  Strategic models from the world of
business or the government sector cannot be adapted straight into the framework of the
university.  Universities are weak coalitions of autonomous players.  The faculties and
departments of a university are relatively independent units which vary from one
another depending on the function of their research, teaching and role in society.  Due
to the emphasis on academic freedom within the Humboldtian tradition of university
teaching and research, decisions within universities are made more in the interest of
the development of the boundaries of knowledge in the subject disciplines, than to
meet the goals set by the Ministry of Education or the university’s administrative
boards.  The university is an organisation of experts in the fields of their study.  As
institutions, universities have been classified as having a culture, which underlines the
values concerning freedom of research and academic autonomy

Kostamo (2001, 19-24), when analyzing the strategies of successful organisations,
emphasizes the solitary nature and the importance of the personnel, when implement-
ing the strategy.  According to him the evaluation of the strategy without connection to
the organisation’s culture and the people putting them in the action, is difficult.  Every
organisation is individual by nature of its size, structure, history, mission, people, part-
ners, know-how, resources, culture and many other aspects.  The only common factor
is that they all require committed people to make the visions come true.
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Globalisation is consolidated by the extraordinary invasion of higher education by
new technologies, especially the Internet. The development of communication and
information technologies makes it possible for distance teaching institutions to
strengthen their position in the educational landscape. They also pave the way for life-
long education for all and at the same time are spreading the traditional universities,
more and more of which use distance teaching methods in their activities, thereby
making the distinction between the two types of institutions virtually meaningless.
There are an increasing number of university networks of this kind all over the world,
and the use of computers in the learning process, access to the Internet by students as
a vehicle for self-directed learning, educational broadcasting and video-conferencing
are all being stepped by.

Our experience in Finland with the National FinELib project as well as the Euro-
pean projects show that there are great differences in the use of digital programmes
and services in different countries, different type of universities and polytechnics, and
different disciplines. All European e-learning materials are available in the e-learning
portal at http://www.elearningeuropa.info/.  The first Forum on this elearnin-
geuropa.information  portal has inspired participation from experts around Europe.
Many interesting opinions have been posted, highlighting the problems faced by edu-
cational institutions.

The purpose of the Forum was to discuss the concept of e-learning: its role, its
potential and its definition.  Two months after its inauguration, the Forum has sparked
a vibrant debate. 

From the comments posted, there appears to be unanimous agreement on the need
to change education and that e-learning happens to be in the right place and in the
right time.  There seems to be a coincidence between e-learning as a tool and the
necessity to modify the traditional model of education. In my view the use of digital
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libraries is directly connected to the new e-learning competences, especially to infor-
mation literacy. In my view the use of digital libraries is directly connected to the new
e-learning competences, especially to information literacy.

According to the Summit of 21st Century Literacies (21st Century Literacy
Summit, Berlin 2002), new approaches stress the abilities to use information and

knowledge that extend beyond the traditional base of reading, writing and math. 
Teachers, students, employees and citizens must now incorporate the following

components to enhance their knowledge and critical thinking skills: 
• Technology Literacy: The ability to use new media such as the Internet to access

and communicate information effectively. 
•
• Information Literacy: The ability to gather, organize and evaluate information, and

to form valid opinions based on the results. 
•
• Media Creativity: The growing capacity of citizens everywhere to produce and dis-

tribute content to audiences of all sizes. 
•
• Global Literacy: Understanding the interdependence among people and nations and

having the ability to interact and collaborate successfully across cultures.
• Literacy with Responsibility: The competence to consider the social consequences

of media from the standpoint of safety, privacy and other issues.  (see Varis at
http://www.elearningeuropa.info/doc.php?lng=1&id=595&doclng=1)
Higher education has to aim at quality and that internal and external evaluation

methods should be more generally applied, thereby enabling it to be accountable to
society. Higher education institutions are expected to train citizens capable of thinking
clearly and critically, analysing problems, making choices and shouldering their
responsibilities. The ethical role of universities is becoming more and more important.

Higher education cannot, however, be visualised any longer in purely national or
regional terms. Future graduates have to be in a position to take up the complex chal-
lenges of globalisation and rise to the opportunities of the international labour market.
The equitable transfer of knowledge and the mobility of students, teachers and
researchers, and with also the mobility of learning environments with the e-learning
applications are crucial to the future of world peace.

The evaluation work of a digital library is an attempt to define its performance in
this process and help it determine the long-term strategy and vision in the rapidly
changing eWorld. The work of the evaluation team usually follows the normal proce-
dure of studying the written self-evaluation reports, interviewing all relevant parties,
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discussing and debating issues, and finalising a joint reportThe problem is not only
how best to serve traditional university and polytechnic libraries and research institu-
tions but also how to deal with the whole new learning culture. 

In Finland the high performance in learning outcomes and general literacy is
largely due to the advanced network of public libraries. Not only institutions but the
citizens are main users of information and knowledge.

By e-learning we understand best practices for learning in the new economy,
implying but not requiring benefits of networking and computers such as anywhere/
anytime delivery, learning objects, and personalization. It often includes instructor led
training. History shows that revolutionary changes do not take off without widespread
adoption of common standards. For electricity, this was the standardisation of voltage
and plugs; for railways, the standard gauge of the tracks; and for the Internet, the com-
mon standards of TCP/IP, HTTP, and HTML. Common standards for metadata, learn-
ing objects, and learning architecture are mandatory for similar success of the knowl-
edge economy. The work to create such standards for learning objects and related
standards has been going on around the world for the past few years (http://
www.learnativity.com/standards/html, 10 July 2001)1

Learning technology standards are critical because they will help us to answer the
following issue clusters:
• How will we mix and match content from multiple sources?
• How do we develop interchangeable content that can be reused, assembled, and

disassembled quickly and easily?
• How do we ensure that we are not trapped by a vendor’s proprietary learning tech-

nology?
• How do we ensure that our learning technology investments are wise and risk

adverse?
Whether it is the creation of content libraries, or learning management systems,

accredited standards will reduce the risk of making large investments in learning tech-
nologies because systems will be able to work together like never before. Accredited
standards assure that the investment in time and intellectual capital can move from
one system to the next.

However, the successful implementation of these new learning possibilities
requires new literacies and e-learning competencies which are central challenges both
world-wide and regionally. In Europe the goal of achieving an e-Europe and social
justice and avoiding the digital divide demand that the challenge be met by working to

1.
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ensure that all sectors of the European society are able to benefit from the employ-
ment, educational and development opportunities offered by information and commu-
nication technologies.

Definitions of literacy relate, at their core, to an individual´s  ability to understand
printed text and to communicate through print. Most contemporary definitions portray
literacy in relative rather than absolute terms. They assume that there is no single level
of skill or knowledge that qualifies someone as literate, but rather that there are multi-
ple levels and kinds of literacy. In order to have bearing on real-life situations, defini-
tions of literacy must be sensitive to skills needed in out-of-school contexts, as well as
to school-based competency requirements. Media literacy is multidimensional while
digital literacy may refer to the ability to understand and use information in multiple
formats from a wide range of sources when it is presented via computers. Digital liter-
acy can simply be a new way of thinking.

In general, institutional and organizational changes always face resistance and the
existing library structures may not be an exception. But in the strategy of a national
and global knowledge society traditional university and polytechnic libraries should
see their role not as working alone but more as part of a larger consortium, in which
Fthe digital library has a special role. This is an essential part of the process of creating
a new kind of National Virtual University and larger global university structures. The
new learning culture implies innovative applications of e-learning and e-services, vir-
tual arrangements and cooperation across institutions and disciplines. At the same time
specific needs of different disciplines and problem areas should be effectively met.

There is an urgent need to focus on the digital content services of different disci-
plines and fields of applications in order to avoid biased e-library services. Learning
technology standards are critical because they will help us to answer a number of open
issues. Whether it is a question of creating content libraries or learning management
systems, accredited standards will reduce the risk of making large investments in
learning technologies because systems will be able to work together like never before.
Accredited standards assure that the investment in time and intellectual capital can
move from one system to the next. 

There is now a need for common European virtual education and common Euro-
pean degree system. The content of a European virtual university gateway service
would be a portal to net-based or net-supported courses and programmes, information
search, collaboration and exchange, common denominators, ownership and endorse-
ment label. The quality issues include transparency, benchmarking, meta-data struc-
ture, user and peer reviews, sharing of models and best practise, sharing system and
tool description, and user experiences.
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Virtual education in Europe has so far been mainly taking place at national level
and there is not much transnational collaboration yet. National consortia with centres
of expertise has been formed in many countries, like in Finland, while some single e-
universities and project-based national initiatives also exist. Public-private partner-
ships are also evolving, and there are new providers of content from corporate and
media linked sources. The issues of quality assurance and accreditation as well as
international strategic alliances are widely discussed.

The role of the eLibary is central to this process. It can be seen as part of a world-
wide initiative to create a telecommunications infrastructure for access to educational
resources across national and cultural boundaries. Learners, students and their profes-
sors from participating institutions will form a global forum for exchange of ideas and
information and for conducting collaborative research and development.

The Finnish electronic library FinELib was evaluated in 2003. FinELib was started
as a project, and therefore it has had only a short time to establish its work. Regarding
the developmental phase of FinELib, the evaluation took place in a critical time,
although in a positive sense. The structures of the organisation are still flexible, and
the working of FinELib is yet open to discussion.

The Head of FinELib was involved in planning the self-evaluation questions,
which might have affected the relevance of the questions. From the perspective of the
consortia libraries, the self-evaluation questions consisted a lot of questions concern-
ing their own working, and only a few questions concerning the working of FinELib.
The self-evaluations, however, produced information necessary to the Evaluation
Team. It is desirable that it has helped also the consortia libraries to develop their own
work according to their own strategy and also to become conscious of a national strat-
egy of the knowledge society.

The interviews consisted of groups of 40 interviewees. There were 36 visiting per-
sons in the interview meetings altogether. The number of the interview meetings were
ten altogether. The interviews gave a comprehensive description of the situation of
FinELib and its stakeholders.

In addition of self-evaluations of FinELib and stakeholders, the findings in the
interviews by the Evaluation Team indicated that FinELib had very high quality in its
services. In general, FinELib was regarded as an institution and an organisation with a
key position. Although the work of FinELib was considered very successful, there are,
however, some aspects where further development is still needed.

The main part of the evaluation are the recommendations for the Ministry of Edu-
cation, FinELib, other libraries, and their home institutions. The main areas in the rec-
ommendations are strategy, funding of the actions, roles of the stakeholders, need for
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a portal, size of packages, usefulness of statistics, cooperation between FinELib and
stakeholders, customer service, and some aspects in a broader Finnish Knowledge
Society process.

Technology has made possible the revolution in distance education and new learn-
ing solutions  that have important implications for the accreditation of educational
institutions and assurance of quality in such circumstances. New technology has also
made possible the effective information and data services of institutions like FinELib
in the fields of technology and medicine with reasonable financial expenses. In some
other fields, including the humanities and theology, the situation is different. It seems
obvious that effective service in some fields may seem irrelevant in other fields, and
servicing the general public through public service libraries may also cater for the spe-
cific needs of advanced scientific users.

FinELib was launched to support higher education, learning and research in Finland
as part of the Information Society Programme. In the 21st century the challenge is glo-
bal knowledge society. In this new century, information and knowledge matter more
than ever, and the ability to use them effectively rests on a set of abilities that extend
beyond the traditional base of reading, writing and maths. Teachers, students, employ-
ees and citizens must now incorporate the new components to enhance their knowl-
edge and critical thinking skills. These include technology literacy, the ability to use
new media such as the Internet to access and communicate information effectively.
and information literacy which means the ability to gather, organize and evaluate
information, and to form valid opinions based on the results.

All traditional institutions of higher learning, research and related services like
libraries are under the process of change. There are Virtual Universities, centres and
networks of excellence, transnational and transdisciplinary research and learning cen-
tres. As a global forum, UNESCO promotes the idea of "Open Educational Resources"
initiative as a cooperation mechanism for the open, non-commercial use of educational
resources.

The globalisation of society and the rise of a knowledge-based economy have com-
bined in the past decade to impose drastically raised expectations upon higher educa-
tion institutions and related library services. Governments and corporations look to
universities for innovative uses of new information technologies in teaching and
administration, while also expecting that universities will make their students suffi-
ciently technology-literate to participate in a global economy. This vision of the new
university emphasizes more than before the role of market forces in shaping the insti-
tution, the need to respond to users´ needs, and the need to deliver knowledge continu-
ously through distance learning and lifelong learning. However, the vast majority of
universities as well as the public and private organizations they work with are unpre-
pared to reorganize themselves to address these new demands.
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A true revolution in e-learning requires high-speed access to the World Wide Web,
and the flexibility to offer a variety of media. The new services are profoundly chang-
ing the professional research and educational work when it is possible to retrieve and
save articles and other materials, search all kinds of information from images and ani-
mation to texts, and receive e-mail alerts and have access to sources not conceivable
before.

1.1. Conclusions:

Technology has made possible the revolution in distance education and new learning
solutions  that have important implications for the accreditation of educational institu-
tions and assurance of quality in such circumstances. New technology has also made
possible the effective information and data services of institutions like FinELib in the
fields of technology and medicine with reasonable financial expenses. In some other
fields, including the humanities and theology, the situation is different. It seems obvi-
ous that effective service in some fields may seem irrelevant in some other fields and
servicing the general public through public service libraries may mean usefulness to
the specific needs of advanced scientific users. 

FinELIb was launced to support higher education. learning and research in Finland
as part of the Information Society Programme. In the 21st Century the challenge is
global knowledge society. In this new century, information and knowledge matter
more than ever, and the ability to use them effectively rests on a set of abilities that
extend beyond the traditional base of reading, writing and math. Teachers, students,
employees and citizens must now incorporate the new components to enhance their
knowledge and critical thinking skills. These include technology Literacy, the ability
to use new media such as the Internet to access and communicate information effec-
tively. and information Literacy which means the ability to gather, organize and evalu-
ate information, and to form valid opinions based on the results.

The globalization of society and the rise of a knowledge-based economy have com-
bined in the past decade to impose drastically raised expectations upon higher educa-
tion institutions and related library services. Governments and corporations look to
universities for innovative uses of new information technologies in teaching and
administration, while also expecting that universities will make their students suffi-
ciently technology-literate to participate in a global economy. This vision of the new
university emphasizes more than before the role of market forces in shaping the insti-
tution, the need to respond to users´ needs, and the need to deliver knowledge continu-
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ously through distance learning and lifelong learning. However, the vast majority of
universities as well as the public and private organizations they work with are unpre-
pared to reorganize themselves to address these new demands. 

A true revolution in e-learning requires high-speed access to the World Wide Web,
and the flexibility to offer a variety of media. The new services are revolutionazing the
professional research and educational work when it is possible to retrieve and save
articles and other materials, search all kinds of information from images and animation
to texts, and receive e-mail alerts and have access to sources not conceivable before. 

The recent evaluation work of FinElib was an attempt to define the performance of
the Finnish National Electronic Library in this process and help it to determine the
long-term strategy and vision in the rapidly changing eWorld. The problem is not only
to study how best to serve traditional university and polytechnic libraries and research
institutions but also how to deal with the whole new learning culture. In Finland the
high performance in school achievements and general literacy is widely due to the
advanced network of public libraries. Not only institutions but the citizens are main
users of information and knowledge.

The work of the present evaluation team followed the normal proce-
dure of studying the written self-evaluation reports, interviewing all rel-
evant parties, discussing and debating issues, and finalising a joint
report. This work itself has been enlightening and inspiring.

The different recommendations to the Ministry of Education, FinELib, and differ-
ent kinds of libraries are brief but clear. The Ministry of Education could broaden its
role to become also the Ministry of Knowledge. The challenge of new literacies should
be elaborated in a National Media Education Programme to promote also information
literacy supported by electronic library services.

In general, institutional and organizational changes always face resistance and the
existing library structures may not be an exception. But in the strategy of a national
and global knowledge society traditional university and polytechnic libraries should
see their role not working alone but more as part of a larger consortium where FinELib
has a special role. This is an essential part in the process of creating a new kind of
National Virtual University and larger global university structures. The new learning
culture implies innovative applications of e-learning and e-services, virtual arrange-
ments and cooperation across institutions and disciplines. At the same time specific
needs of different disciplines and problem areas should be effectively met.

There is an urgent need to focus on the digital content services of different disci-
plines and fields of applications in order to avoid biased e-library services. Learning
technology standards are critical because they will help us to answer a number of open
issues. Whether it is the creation of content libraries, or learning management systems,
accredited standards will reduce the risk of making large investments in learning tech-
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nologies because systems will be able to work together like never before. Accredited
standards assure that the investment in time and intellectual capital can move from
one system to the next. 

There is now a need for common European virtual education and common Euro-
pean degree system. The content of a European virtual university gateway service
would be a portal to net-based or net-supported courses and programmes, information
search, collaboration and exchange, common denominators, ownership and endorse-
ment label. The quality issues include transparency, benchmarking, meta-data struc-
ture, user and peer reviews, sharing of models and best practise, sharing system and
tool description, and user experiences. 

Virtual education in Europe has mainly taking place within national level so far and
there is not much transnational collaboration yet. National consortia with centre of
expertise has been formed in many countries, like in Finland, while some single e-uni-
versities and project-based national initiatives also exist. Public-private partnerships
are also developing and there are new providers of content from corporate and media
linked sources. The issues of quality assurance and accreditation as well as interna-
tional strategic alliances are widely discussed.

The role of the Finnish electronic library is central in this process. It can be seen as
part of a world-wide initiative to create a telecommunications infrastructure for access
to educational resources across national and cultural boundaries. Learners, students
and their professors from participating institutions will form a global forum for
exchange of ideas and information and for conducting collaborative research and
development.

In media education, Finland also has many concerned associations, organizations,
centres, and libraries. There is also a national electronic library, FinELib, although it is
serving primarily demanding research institutes and universities but not public librar-
ies. FinELib is an ambitious project; it was created to serve the broad aims of the
FinELib programme –transforming Finland into an information and a knowledge soci-
ety, improving the availability of information in electronic form, widening and facili-
tating access to scientific information for researchers and by doing this improving the
output of Finnish research and improving the economic strength of Finland. FinELib
has given new tools for better competitiveness in research and learning.

1.2. Sources:

http://www.elearningeuropa.info/doc.php?lng=1&id=595&doclng=1
ttp://www.learnativity.com/standards/html, 10 July 2001
Varis, Tapio - Seppo Saari: Knowledge Society in Progress - Evaluation of the Finnish Electronic
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Library - FinELib. Publications of the Finnish Higher Education Evaluation Council 4: 2003.
Varis, Tapio - Takeshi  Utsumi - William Klemm (eds.) Global Peace Through The Global Uni-

versity System, 2003 University of Tampere, Hämeenlinna, Research Centre for Vocational
Education, Finland.

Tapio Varis
www.uta.fi/~titava 

Professor and Chair of Media Education, University of Tampere, Finland (Research
Centre for Vocational Education, and Hypermedia Laboratory), and Unesco Chair in
global e-Learning with applications to multiple domains. Acting President of Global
University System (GUS). Former Rector of the University for Peace in Costa Rica.
Expert on media, mullticultural communication and digital literacy in the Finnish Min-
istry of Education, Unesco,  the European Commission, Council of Europe, and many
Finnish and European, North and South American universities.
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1.1. Abstract

Online courses sometimes fail to promote a sense of community among all partici-
pants: students and instructors alike. Accordingly, online course designers and instruc-
tors are challenged to promote purposeful peer student dialogue and establish a sense
of belonging where all learners perceive themselves as stakeholders in the course
community. In this paper, we describe a progressive infusion of various techniques to
provide for the social construction of peer knowledge, facilitate an overall sense of
course community, and accommodate individual learning styles and preferences. Fol-
lowing a project overview and a review of relevant literature, we shall trace and
describe the incorporation of strategies to promote student "conversation" in a course
that encourages the scholarly diffusion of knowledge and information to optimize
learning outcomes. Data collected from various sources will show how students
responded to these techniques, and how they valued them as learning experiences.  We
conclude with reflections and lessons learned as we continue to explore the challenges
and benefits of structured student participation in the on-going conversations that sup-
port highly interactive graduate level online courses.
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1.2. The teacher as "agent provocateur": Strategies to promote 
community in online course settings

1.2.1. Overview

If some of the world's most prestigious academic institutions (e.g., Brown University
in the USA, the University of Dundee in Scotland, and the University of Hong Kong)
have accepted the challenge of developing completely online curricula for the first two
years for medical school (Bombardieri, 2003), then the potential of computer-net-
worked learning for productive educational interaction has been recognized in a tradi-
tionally-resistant field. Well-established medical schools are now going online world-
wide, joining reputable American universities in offering formal study in other profes-
sional fields such as electrical engineering (the University of Delaware), business
administration (the Pennsylvania State University) and professional education (Teach-
ers College Columbia, the University of Massachusetts and Pepperdine University).

The proliferation of online tertiary education is now globally established. Some
scholars, however, have decried Web-based courses for their lack of the interpersonal
instructional communication considered so critical to reflective learning (e.g., Noble,
1998). According to Minotti (2002), student satisfaction with online teaching is com-
promised by excessive time demands, online technical problems, and lack of instructor
facilitation. Galusha (1997) and Muilenburg and Berge (2001) describe a variety of
barriers to successful online learning including a real or perceived lack of feedback
and/or instructor contact, amount and quality of social interaction, and a lack of expe-
rience with distance learning (on the part of the learner or instructor). Press and Wash-
burn (2000) link higher education's burgeoning commitment to online learning with its
increasing, and not entirely salutary, financial dependence on revenue. Burbules
(2000) worries that such commercialization threatens to reduce serious scholarly dis-
course to shallow, bite-sized chunks of entertainment. Weigel (2002) suggests that
much of the anti-online sentiment expressed by professors masks a fear of transform-
ing long-vested face-to-face teaching practices or the erosion of traditional faculty
rights and privileges. 

Such criticism seems founded on an assumption of teaching as instruction, where
content experts impart knowledge to receptive students through lectures, demonstra-
tions, mediated presentations, and the like. An alternative perspective instead views
students as constructors of their own knowledge guided by teachers who behave more
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as "agent provocateurs" than as informational transmission vehicles (Anderson, 1999).
Jones et al. (1994) describe several indicators of engaged learning that include the fol-
lowing: 
• students have a clear vision and are responsible for their own learning and defining

their own learning goals;
• tasks are challenging, authentic, and multi-disciplinary;
• assessment is performance-based;
• instructional modes and strategies are interactive;
• learning context is based upon a knowledge-building community that supports

forming questions and answers, solving problems, leading conversations, etc.;
• grouping is heterogeneous, incorporating different perspectives and skills; and
• teachers function as facilitator, guide, and learner (collaborating with students).

Notwithstanding the improving technical capacities of user-friendly online learning
platforms, many courses fail to incorporate protocols that capitalize on them for the
active construction of student knowledge. Constructivist online courses include multi-
ple assignments and activities that promote asynchronous reflection and synchronous
conversation. Such courses capitalize on a variety of media to support diverse learning
styles. Course designers and instructors are therefore challenged to consider character-
istics of engaged learning (such as those described by Jones and his colleagues) and
devise deliberate techniques for assuring interaction among course participants to pro-
mote purposeful peer student dialogue, and to establish a sense of belonging where all
learners perceive themselves as stakeholders in the online course community.

In this spirit, the designers and teachers of a graduate-level Web-based course, The-
ory & Research in Curriculum (TRC), followed Anderson's educational "agent provo-
cateur" approach by deliberately embedding several community-building devices into
the course. TRC was designed, authored and offered on the Intralearn™ online course
platform. This paper focuses primarily on specific community-building tactics devised
to promote a sense of student community within the course, to advance the peer con-
struction of knowledge, and to accommodate diverse student learning styles. It builds
on the published account of an online jigsaw-type role-play refined through several
iterations of the same course between 2002 and 2003 (LeBaron and Miller, 2003).
Both authors began their experiences in online learning with a course taught by the
first author while serving as a Fulbright Scholar at Finland's University of Oulu in
1999. At this time, the second author was a student working toward a graduate degree
in this same course.

TRC is a graduate professional education course, the online version of which is
offered as a core requirement in the University of Massachusetts Lowell’s recently
launched online M.Ed. program in Educational Administration. The principal course
goal is for students to examine the application of curricular theory and research to
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educational transformation in leadership and instruction. Since this course focuses on
the leadership implications of theoretical and philosophical research about curricu-
lum, the subject matter can be dry and dense whether taught online or face-to-face.
The online course has variably served between sixteen and nineteen students in three
iterations from January 2002 to May 2003. Most students have been mid-career K-12
educators representing several American states and one foreign country (Brazil). A
smaller number of students have represented other public human services or the for-
profit sector, enrolling in the course to explore the prospect of formal matriculation
study in a graduate professional education program.

Teaching techniques designed for learners to connect theory with authentic school-
centered situations not only enhance conceptual mastery, but also promote scholarly
conceptualization in the context of students’ own professional experience. Because
most of the students entered the course as working professionals, one of the best
sources of authentic familiarity rested within their own collective professional experi-
ence and expertise. This reality prompted teaching activities early in the course
designed to produce a sense of community among the participants, especially since
TRC was offered to students who never encountered one another in person.

Steven Tello (2002) writes that most contemporary online courses depend prima-
rily on text-based communication and display of content. In such courses, human
interaction is typically conducted synchronously in "chat" areas, asynchronously via
subject-specific threaded discussion boards, or by private e-mail. The learning man-
agement systems (LMS) that support course design and distribution usually contain
the tools that support such communication. Like many other LMS systems, Intral-
earn™ not only includes these components, but also provides a "teams" function that
allows students to communicate and collaborate privately in small groups, and then to
link the outcomes of their effort to the whole course community. To capitalize on Int-
ralearn's™ platform features, TRC incorporated a variety of customized components
to help establish a course community in which students would feel comfortable inter-
acting among themselves (i.e., working in small groups as well as the whole class) and
with members of the instructional team. 

1.3. Background research and praxis

Ample evidence has shown a positive relationship between active student-faculty
interaction and student satisfaction, motivation and retention in traditional face-to-face
undergraduate education settings (Kuh and Hu, 2001; Tinto, 1987; Huston, 1997). In
Web-based courses, Tello (2002) finds a positive correlation between certain types of
faculty interaction and positive student attitudes toward their online study, and a corre-
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sponding relationship between positive attitudes and student retention-in-course.
Although cause-and-effect in these relationships is difficult to prove conclusively,
experienced online practitioner-researchers (Jonassen, 1996; Kearsley and Schneider-
man, 1999) call convincingly for high levels of in-course interaction and purposeful
student engagement to promote learner construction of authentic knowledge. Klobas
and Haddow (2000) suggest that online students, who never meet one another in
person and represent different geographical locations and cultures, benefit by sharing
personal information about themselves so their peers can associate human identities
with their online communications. Gorham and Christophel (1990) have affirmatively
linked the appropriate use of classroom humor to student attentiveness, learning,
responsiveness, social ease, and sense of safety. As Deiter (1998) observes in a similar
vein, "humor can create a … positive, … interesting environment that promotes class
attendance and student learning".

Robert Woods and Samuel Ebersole (2002) posit that "communal scaffolding", as
they put it, in online learning environments correlates with improved affective and
cognitive student learning, just as research has shown for classroom settings. They
refer to online instructors who embed interpersonal dynamics enablers into their
courses as "communal architects" who take deliberate pains to bridge the transactional
distances that divide participants in computer networked learning environments. Sev-
eral properties characterize a rich, online communal scaffold: 
• personal profile spaces for student and instructor identity;
• appropriate interpersonal familiarity in communication;
• opportunity for synchronous conversation;
• regular and frequent instructor feedback;
• personalized one-on-one communication;
• utilization of audio and video; and
• open and tolerant discursive conversational style; 

As the following sections will show, TRC has incorporated strategies to address the
attributes described by Woods and Ebersole with varying degrees of success.

1.4. Five strategies to build community

Burbules and Callister make a useful distinction between the online "delivery" of edu-
cation and the use of computer networks as "distribution" mechanisms for shared
knowledge creation. They posit that successful online learning utilizes the Internet as
"working space" where shared knowledge is "co-constructed" in a community of
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learners rather than "delivered" from a sole instructional source. Jones (1998) makes
the distinction between pleasure, which is passive in nature and due primarily to "sur-
face" attributes, and enjoyment, which is active and requires engaged participation. He
suggests for online learning to be enjoyable, learners should be actively involved (e.g.,
performing tasks, contributing, reading proactively, etc.) within the learning environ-
ment as opposed to passively attending (e.g., reactive reading, watching or listening).
The following course assignments and activities are described from three course
semesters from Spring 2002 through Spring 2003. Using online Web-based forms, stu-
dents evaluated each activity anonymously and explicitly. This information provides a
window into students' perceptions of each activity in the context of their own learning.

The “icebreaker” assignment. Upon enrollment, Intralearn™ courses pro-
vide a default student roster consisting of each student’s name, hot-linked e-
mail address, and home town. Since the instructional team considered the stu-
dent data presented by default in the standard course platform to be much too
sparse to promote mutual acquaintance, an early course assignment required
students to submit more detailed biographical data via a hot-linked browser-
based form. Students were asked to list their primary professional and recrea-
tional interests and provide more detailed contact information than a simple e-
mail address. Most students also capitalized on the option to file attach a per-
sonal photo. This information was then shared on a separate course page.

Based on these online biographies, students were required to undertake a simple
“get to know you” assignment within the first two weeks of the course. John Cowan, a
professor known for his work on student centered online learning at the British Open
University, has advised that everything an instructor truly values should be assessed as
part of the overall calculation of student performance (2001). Therefore, 20% of the
course grade was attributed to the completion of this assignment, even though it was
not directly associated with the course content. Students were required to review the
on-line student biographies and begin a dialogue as described below.  
• Select any student peer from the course based his or her professional 

status or recreational interest.
• Initiate communication with that person in the first threaded discus-

sion forum for the course.
• Tell him or her the thought that immediately came to mind when 

reviewing her or his declared professional and recreational interests.
• Ask her or him questions about both a recreational and a professional 

interest. 
• Respond to any questions posed by a student peer. 
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As shown in the chart below, fifteen of the seventeen students enrolled in fall 2002
responded anonymously to the mid-term online student evaluation. All fifteen
expressed belief that the expanded class list, with biographies and (in most cases) pho-
tos, provided a good overall sense of classmates' interests and backgrounds. As for the
icebreaker, thirteen reported that the assignment "promoted a general sense of inter-
personal community"; two were neutral; and nobody expressed a negative opinion.
Eleven students felt that the icebreaker "helped get better acquainted with peers"; four
were neutral; and again no negative sentiments were expressed. Ten students opined
that the icebreaker should be included in a future course; five were neutral, and not
one was negative. This feedback was similar to that received in spring 2002, indicat-
ing not only a perceived value in the icebreaker assignment, but also that there might
be room to improve this activity.

Fig. 1. Figure 1a, Student perceptions of Icebreaker, fall 2002: N=15
The instructors revisited the design of the exercise for the spring 2003

semester to determine what improvements could be made.  They had observed
that students who entered the exercise closer to the due date sometimes had
difficulty identifying a peer with whom they wished to communicate (i.e., one
who was not already engaged in a dialog with another student and whose
biography contained information of interest to the initiator).  To facilitate more
evenly distributed student participation and reduce the potential stress in stu-
dents having to find a partner, the icebreaker was transitioned into more struc-
tured exercise to be carried out using the Intralearn™ team functions.   This
approach would provide the added benefit of "training" students in the use of
the team capabilities at the onset of the course, as these tools are used in a
more comprehensive mid-semester course exercise. Initial training such as this
is advocated by Lin (1999), who found that practice time to acquire skills
needed in an online course had positive impacts on self-efficacy, interest, and
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commitment. The instructors identified student trios and created private team
work areas for each. Peer dialog was encouraged following the same guide-
lines as those prescribed in the original icebreaker design. By the end of the
exercise individuals were instructed to "introduce" their peers to the class in
the public threaded discussion area, based on the social interchanges that had
taken place between the pair within their private team work area.  

The student feedback for Spring 2003, shown in the chart below, indicated an
increase in the perceived value of the icebreaker assignment with fourteen out of fif-
teen students indicating that the assignment helped them get acquainted with their
peers, promoted a sense of course community, and should be included in future course
offerings. The additional effort required to become acquainted with the team tools may
account for the single set of negative responses. The instructors observed that many
students seemed to enjoy the exercise.  Peer communication was more detailed and
more creative than the majority of responses provided in previous semesters.  For
example, one group of students modeled their postings for each team member to read
like newspaper articles complete with attention-grabbing headlines for each person.  

Fig. 2. Figure 1b, Student perceptions of Icebreaker, spring 2003: N=15
The most prominently mentioned comments in response to an open-ended textbox

question were: "The icebreaker was a good way to launch the course"; "The icebreaker
offered a good method to meet classmates"; "The icebreaker encouraged longer-term
dialogue among students; and "The expanded student list, with photos, was useful".
The positive feedback, increased for spring 2003, along with the positive changes
noted in the actual icebreaker postings, has encouraged the continuation of the team-
based exercise in the next offering of the course.

Weekly e-mail updates.  Almost without exception, TRC students are working pro-
fessionals, many of whom juggle family responsibilities with the demands of work and
higher education. While online learning can be very appealing to this student demo-
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graphic, there is a danger in asynchronous online learning environments for students
to feel isolated and even fall behind in their course work due to the perceived lack of
accountability as compared to attending a face-to-face course.  Therefore the course
instructor needs to lead students actively, guiding and even prodding them when nec-
essary. To this end, the course instructor consistently provided weekly e-mail updates
to the class.  These e-mails, a course newsletter of sorts, would recap the previous
week's activities, sometimes highlighting a particular comment or ongoing conversa-
tion from the discussion threads, and lay out the plan and expectations for the week
ahead.  The instructor might also provide additional online resources or a timely
observation or anecdote related to a current course topic or assignment. The messages
included an invitation to attend the weekly class chat, reminders for upcoming dead-
lines, and overall words of encouragement including an invitation to contact the
instructor with any questions or concerns. These regular communications with the
class helped establish the role of the instructor as a leader and coach.  

The charts below summarize student feedback for fall 2002 and spring 2003. All
students each term indicated that the instructor's weekly e-mail course updates pro-
vided them with valuable, substantive information about course events.  All respond-
ents thought that the weekly updates should be continued in future course offerings.
Over the course of two semesters, twenty-nine students out of thirty total believed that
the weekly updates facilitated a sense of connectedness with the course and the
instructor, with only one student dissenting.  Clearly this regular, thoughtful commu-
nication with the class as a whole has been perceived as valuable.

Fig. 3. Figure 2a, Student perceptions of weekly e-mail updates, fall 2002: N=15
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Figure 2b, Student perceptions of weekly e-mail updates, spring
2003: N=15

Student open-ended feedback indicates overwhelmingly positive attitudes and
strong appreciation for the weekly e-mail updates. The most prominent verbalizations
praised these updates for keeping students focused, and keeping students abreast of
course events and expectations.  Remarks included comments such as: “The weekly
emails keep me update with where are in the class and what we should be doing and
what to expect”; “If I were lagging at all, the emails brought me back to complete the
necessary assignments”. Many students perceived the e-mails as a very important and
much appreciated element of communication (i.e., feedback and guidance) between
the instructor and themselves: “I am very pleased with the amount of feedback from
our professor”; and “It is appreciated that the Professor takes the time to give you
feedback.”  As another student put it, “Absolutely, this [the weekly e-mails] was one
of the most helpful tools.”

Final project on-line organizer. The final assignment in TRC, worth 30% of the
course grade, is an on-site curriculum analysis. This comprehensive assignment
requires students to arrange to examine curricular documents and interview key per-
sonnel at an educational site, and produce a narrative critique on the philosophical,
theoretical and research underpinnings of the curriculum under review. Because this
assignment is worth a substantial portion of a student’s overall grade and requires
some logistical planning, it is reasonable to assume students may wish to review their
plans with the instructor and receive feedback and guidance before committing exces-
sive time to the later stages of their assignment. Although several means are available
for such communication, including e-mail, chat, and the telephone, the instructor rec-
ognized that a formal feedback tool might enable students to focus their efforts more
sharply. 
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In addition to posting some prime examples of completed analyses from prior
semesters, the instructor developed a Web form to offer an online final project organ-
izer. This “fill in the blank” organizer could be used in two ways: (1) as a means of
planning the actual project, and (2) as a means of communicating ideas and plans to
the instructor in a systematic way. Rather than leaving communication about the
assignment to chance, hoping that students might recognize potential issues and com-
municate concerns to the instructor, the on-line project organizer provided them with
the opportunity to reflect on their work and receive constructive feedback about their
scholarly intentions. Use of the organizer was voluntary, but highly encouraged.

Data on the perceived value of the project organizer was collected in the end-of-
semester survey for spring 2003. The responses were unanimously positive. (Unfortu-
nately, this course element was not evaluated in fall 2002.) Of the thirteen students
who responded, twelve used the organizer. Ten out of the twelve students responding
felt that the organizer helped them to understand the requirements of the final project
“a lot”, while two felt it helped “some”. When asked whether the organizer helped stu-
dents plan and organize their tasks, seven responded “a lot” while five responded
“some”. Ten students thought the feedback they received helped them “a lot”, while
two thought it helped “some”. Eleven students indicated that the instructor’s feedback
was very timely, while one student thought it was somewhat timely. There was nei-
ther a negative (i.e., “a little” or “not at all”) nor a neutral response to any of the ques-
tions. The survey data clearly shows the need for and appreciation of such systematic
instructor guidance and feedback for "high stakes" course assignments.

Fig. 4. Figure 3, Student perceptions of online assignment organizer, spring 2003: N=12
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Weekly audio-video greetings. At the beginning of every course week, the instruc-
tor posted brief audio greetings, pre-recorded as WAV files for fall 2002 but reconfig-
ured in spring 2003 to streaming, Real Media™ audio or video files.  These embed-
ded files were intended to introduce each weekly content topic and to place it in the
context of the whole course.

For the fall 2002 semester, the audio greetings were of poor technical quality,
mainly because the instructor had just begun experimenting with this medium on his
own using very low-cost consumer-grade equipment. Although the scaled student
evaluations were generally positive, they were not nearly as enthusiastic as those for
the weekly e-mail updates or the final assignment organizer. Verbal comments were
evenly split between those who opined that the greetings added a welcome personal
touch to the course and those who found them to be of little use. Evaluations for the
spring 2003 course iteration, after improving the audio quality, streaming the audio
and the video, and incorporating streamed video as instructor comments in the
threaded discussions and weekly chats, produced significantly more positive student
endorsements on the scaled questions. Open-ended student comments were also more
positive in spring 2003, with the most cited remark referring to the "personal touch"
provided by the instructor's streamed audio and video files. This suggests not only that
further improvements are warranted, but also that video streaming can be incorpo-
rated beneficially throughout the course environment.

Fig. 5. Figure 4a, Student perceptions of weekly audio only updates, fall 2002: N=15
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Fig. 6. Figure 4b, Student perceptions of weekly audio-video updates, spring 2003: N=15
Presence of a course tutor. Effective online teaching that promotes engaged learn-

ing requires a large investment of time and effort on the part of the instructor.  It is not
simply a matter of digitizing existing course materials and then “coasting” through the
semester while periodically checking student progress. Facilitating active communica-
tion and community-based construction of knowledge in the face-to-face version of
TRC required the instructor to lead a weekly three-hour course, supplemented with a
handful of office hours at the university on a weekly basis for students to use as-
needed. The online equivalent of the course requires much more "care and feeding" in
order to succeed. Providing timely, substantive responses to all forms of student com-
munication for a group of fifteen to twenty students on an on-going basis, along with
grading major course assignments, requires a significant instructional time commit-
ment. 

To best meet the needs of the students and to keep his own time demands managea-
ble, the instructor has made it a practice to enlist the assistance of a course tutor - typi-
cally a graduate student or former student who had already taken the course. Over the
three semesters of work described herein, the same tutor has worked with the course
instructor to develop online course materials, assignments and assessment rubrics, and
has assisted in moderating and managing ongoing course activities.  This instruc-
tional teaming has facilitated a high level of responsiveness to students and has
allowed for collaboration on the design of course exercises and assessment materials.  

While no student course evaluation questions specifically addressed the utility of a
course tutor, several student comments either about the things they liked most about
the course, or pertaining to the level of communication and interaction in the course,
indicate the perceived value of this approach either indirectly:  “The instructor's feed-
back was always pertinent and timely”; or directly: “(liked best) The amount of infor-
mation and feedback provided by the professor and the tutor”; “The professor has
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obvious interest and commitment to our learning.  I feel that both he and the tutor were
committed to making this the best course it could be”; “The instructor's feedback as
well as the tutor’s have set the tone as a collegial environment.”; “I appreciate the
instructor and the tutor interaction”; and “The relative constant flow of helpful info
from the instructor and tutor helped me past the first few weeks of getting to know
where I was going and what I was expected to do.”  Based on this instructional team’s
positive experiences and the perceived quality of the instruction by students, a collabo-
rative approach to on-line instruction is recommended when feasible – particularly for
novice on-line instructors.

1.5. Conclusion

Descriptions of particular curriculum design tactics, of course, are meaningless if
students performed poorly or felt dissatisfaction with the overall course. Because each
scholarly group brings so many unique variables to any course setting, student per-
formance is difficult to gauge in comparison to other courses or other iterations of the
same course. By available measurement standards, students from the fall 2002 and
spring 2003 course iterations performed as well as, or better than, any other similar
group taught by this particular instructional team. One such measurement is the fre-
quency of posts in the asynchronous course discussion area. For the fall and spring
course offerings, students posted on average four times per week, or 56 for the 14-
week semester. Postings included responses to weekly "discussion starter" statements,
student initiations of new discussion threads, and threaded replies to peer and instruc-
tor postings. Since this average includes students across the entire range of activity
from weak to strong, the result indicates a high overall level of activity. 

Why do some academicians have difficulty accepting the notion that online learn-
ing can offer students opportunity for fruitful knowledge construction that equals, and
in some cases surpasses, teaching in site-constrained classrooms? Perhaps part of the
answer lies in the tradition-bound metaphors we have created to help us grasp what
online learning is all about (Pulkkinen & Peltonen, 1998). We talk about electronic
"mail", chat "rooms", digital "libraries", and virtual "classrooms". Indeed, such meta-
phors can be very useful as tools for understanding new phenomena, but they also con-
strain our thinking about the possibilities of networked technology to simple replica-
tion of classroom practice rather than its transformation into fundamentally different
kinds of learning environment. Such thinking allows for the rather limiting kind of
"Yes, but it’s not the same as the give-and-take of face-to-face Socratic dialogue" argu-
ment. No, it is not the same; nor should it be. Online learning environments are quite
unlike the spaces defined by four walls of a physical room. Online learning calls for
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designs and activities keyed not only to capitalize on the unique capabilities of net-
worked communication, but also to the population attributes characterized by global,
rather than local, learning communities.

As evidenced by student feedback, the technologically simple techniques used by
TRC to promote community and to advance student knowledge construction enabled
learning in ways that traditional classroom techniques might easily have missed. As
one student put it, “This course, with the use of all of the technical and innovative
instructional tools was very rewarding for me personally and professionally.” The
techniques described in this paper represent only the tip of an iceberg. Teachers and
course designers are already experimenting with advanced technologies that enable
direct real-time and asynchronous conferencing, private communication, and medi-
ated research on a global scale in full-motion video and with access to densely packed
archives of learning material. Although the improved student evaluations for spring
2003 do not constitute conclusive proof that the human-interactive changes imple-
mented after fall 2002 produced the better results, the evidence is persuasive.

These techniques are in no way useful, however, without clear instructional pur-
pose and intelligent design. Effective online learning will always need the nurturing
attention of talented teachers and instructional designers, schooled in disciplinary con-
tent, competent in the methodological means to convey it, and able to capitalize on
tools appropriate for one kind of learning environment versus another. One student’s
positive experience reiterates the importance of instructor involvement: “The tone set
by the instructors was professional, accepting, and interested.  They established a very
comfortable atmosphere for learning.  It was a model for interaction between col-
leagues in the course as we shared ideas that stemmed from professional experi-
ence…” Another student said “This course would have had very little purpose without
the many opportunities afforded to apply learning to my individual experiences.  This
made the learning meaningful and gave much greater depth to my understanding of
curriculum.” Such purposefulness demonstrated by the instructional staff, backed by
institutional commitments to effective teaching and faculty development, can effec-
tively counter many of the objections to online learning. The student experiences ana-
lyzed in TRC add to the growing body of evidence that online learning settings can
offer fully effective vehicles for student community-building and social knowledge
construction while respecting the diverse styles and experiences that students bring to
the learning environment.
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1. ON-LINE ASSESSMENT FOR E-LEARNING: 
OPTIONS AND OPPORTUNITIES

Karran, Terence

1.1. Why is assessment important for e-learning?

The desire to produce educational multi-media packages of ever greater sophistica-
tion is such that other, more problematic, elements of e- or on- line learning receive
less attention by academics and courseware developers alike.  One such problematic
area is that of assessment, which is surprising given that, as Ramsden has succinctly
observed “assessment always defines the actual curriculum.”1   Moreover, e-learning
assessment procedures are more critical in defining the learning that takes place
because “Coordinators and deliverers of online units of study have a different set of
restrictions and advantages compared to the more traditional forms of delivery.”2

Hence, Graham argues, e-learning requires two types of feedback, “information feed-
back” and “acknowledgement feedback.”  The former provides information or evalua-
tion, such as an assignment grade and comments, and is also present with face-to-face
delivery.  The latter “acknowledgement feedback” confirms that an event has occurred
– as Graham points out “in a face-to-face course, acknowledgement feedback is usu-
ally implicit.  Eye contact, for example, indicates that the instructor has heard a stu-
dent’s comments; seeing a completed assignment in the instructor’s hands confirms
receipt.”3   Unlike face-to-face delivery, e-learning courses lack such tacit and latent
feedback, which hence has to be supplied by other means – with the tutor ensuring
that students are given rapid feedback that (say) the tutor has received an assignment
from a student.  Regrettably, “neglecting acknowledgement feedback in online courses
is common, because such feedback involves purposeful effort.”4   

However, because e-learning can create a much richer, more varied active learning
experience than would normally occur via the passive didactic teaching mode cur-
rently utilised in most universities and centred on the use of the lecture, it also has the

1.  Ramsden, P. (1992). Learning to Teach in Higher Education. (London: Routledge), p.187
2.  Northcote, M., Kendle, A., (2000) “Online assessment techniques for Indigenous learners”, paper presented

at The Biennial Australian Indigenous Education Conference, Fremantle, Western Australia 3-7 April, 2000,
p.5.

3.  Graham, C., Cagiltay, K., Lim, B., Craner, J., Duffy, T., (2001) “Seven Principles of Effective Teaching: A
Practical Lens for Evaluating Online Courses. ” The Technology Source, March/April 2001, p.5

4.  Ibid.,
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potential to provide new and innovative assessments modes and systems.  Disappoint-
ingly, Ryan found that “preliminary searches for good examples of online assessment
reveal no mainstream examples of the potential of the new media to construct authen-
tic, valid and meaningful evaluation of the range of student learning … (but rather) …
a trivialisation of content knowledge, diminished to the level of true/false answers,
matching exercises, multiple choice questions of the lowest common denominator
level which undermines the very learning that we now all agree is essential for our stu-
dents”5   Some of this lack of innovation in assessment may stem from the need to
dispel the perception that elearning is somehow “second class learning.”  Hence uni-
versities undertaking e-learning assessments will not stray far from the assessment
practices of face-to-face traditional teaching as they recognise that “Only by meeting
such normal quality standards you will be recognized as being serious and the results
of your teaching effort may result in accreditation in the university context.”6   

The extent to which the potential of innovatory assessment is realised via e-learning
depends on two factors.  First, the level of computer component and interactivity uti-
lised in elearning.  However, as Brennan et al point out “there is a lack of rigour about
the definitional base which underpins online delivery,”7  such that “‘online’ and ‘vir-
tual’ are used widely and often indiscriminately to describe activities across all educa-
tion sectors, which involve the use of information communications technology.”8

Similarly a review of the e-learning literature by Mason revealed “considerable ambi-
guity and often contradictory conceptions about what e-learning actually is.”9   Hence
the use of technology in the learning activities of universities is not absolute but a con-
tinuum, along which Harasim has plotted three modes of delivery that distinguish
online education:
• Adjunct mode - uses networking to enhance traditional face-to-face or distance edu-

cation.
• Mixed mode - employs networking as significant portion of a traditional classroom

or distance course.
• Totally online mode - relies on networking as the primary teaching medium for an

entire course or program.10

5.  Ryan, Y., (2000), “Assessment in online teaching,” Keynote Address at the National Teaching Forum of the
Australian Universities Teaching Committee Canberra, 5th December 2000, p.5

6.  Fritsch, H.,(2003) “Test and Evaluation of a Course Designed for Mobile Learning: Student Usage” ZIFF Papiere 120,
Zentrales Institut für Fernstudienforschung, FernUniversität in Hagen, p.80.

7.  Brennan, R, McFadden, M & Law, E 2001, All that glitters is not gold: Online delivery of
education and training, (NCVER, Leabrook, South Australia), p.13

8.  Booker, D., (2000), Getting to Grips with Online Delivery, (NCVER: Leabrook), p.4
9.  Mason, R.,(2002), Working Paper: Information And Communication Technologies In Education And Training,

Scientific and Technological Options Assessment Series (STOA 106 EN) Brussels: Directorate-General For
Research. p.7

10.  Harasim, L., (2000), “Shift happens: Online education as a new paradigm in learning”, Internet and Higher Education
Vol. 3, p.46.
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The infancy of elearning is such that the optimal use of technology to maximise
student learning has yet to be established.  However, an attempt to define the Ideal
Online Course identified the following elements:
• A blend of appropriate delivery media including a study-guide and printed text-

book;
• The use of assignments to provide contexts for learning;
• Provision for collections of student work and examples on-line;
• The use of all possible forms of communication to connect learners and their tutors;
• Activities that support interactive skill building, not simply information searching

and acquisition;
• Support for learner engagement capable of adaptation to suit the individual learn-

ers.
This analysis confirmed the importance of assessment in the process of e-learning

by stating that “The ideal online course is centred on the set of student tasks … that
constitute the learning experiences that the students will engage in … in order for
them to master the objectives of the course.”11 .

The second factor defining the extent to which the innovative potential of
assessment via e-learning is realised is the attitude of academic staff towards
their teaching role, and, more specifically, how they operate within an elearn-
ing environment.  The tendency for university lecturers to concentrate on
research rather than teaching is probably the norm, especially where institu-
tional cultures emphasise the Humboldtian function of universities - as Moses’
extensive study revealed, “Even in some departments whose orientation was
perceived to be strongly towards teaching and not towards research, there was
no evident encouragement of excellence in teaching”12   Hence there is a con-
tinuing emphasis on research and publications, rather than teaching, as a
means of career progression.  MacFarlane points to the crux of the matter:
“The greatest challenge is to persuade a majority of those involved in higher
education to see teaching as their prime activity, posing intellectual chal-
lenges and offering rewards comparable to those of standard research.”13

Even when staff acknowledge the need to balance teaching and research,
they may neither wish to change their mode of teaching, nor recognise that
they need training to accommodate the demands of e-learning.  As Collis
notes “the individual faculty member in a traditional European higher-educa-

11.  Carr-Chellman, A., and Duschatel, P., (2000) “The Ideal Online Course”, British Journal of Educational
Technology, Vol 31, No 3, p. 234

12.  Moses, I., (1985), “The Role of Head of Department in the Pursuit of Excellence”, Higher Education, Vol.14,
No. , p.348.

13.  Working Party of the Committee of Scottish University Principals, (1992), Teaching and Learning in an
Expanding Higher Education System, (The MacFarlane Report) (Edinburgh: SCFC), p.2
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tion institution, with probably many years experience in teaching her or his
courses, may not be convinced of the immediate need or feasibility of chang-
ing his or her own way of teaching, of organising his or her courses, of lectur-
ing, handling student assignments, or giving examinations.  The faculty mem-
ber quite sensibly may be skeptical of general statements indicating that he or
she should change his or her way of teaching. … Many academics feel
strongly that the ways they have always taught are in fact the appropriate ways
to teach their own disciplines; change for abstract reasons such as the future of
the university does not weigh heavily enough to convince them to teach in
what they feel will be an ‘inappropriate way’ for their course and habits.”14

Moreover, university lecturers view themselves as professionals with responsi-
bility for determining and meeting their own professional needs for develop-
ment.  As Lewis Elton has wryly noted “ it is one of the paradoxes of academia
that while universities provide training and development for every other pro-
fession, there is a reluctance for academics to recognise the need for it for
themselves.”15   

Even when staff attempt to get to grips with elearning, problems remain.
As Butler points out “Most academic units appear to lack the critical mass of
staff needed to begin experimenting with a new technology and addressing
issues surrounding the incorporation of the technology into teaching.”16

Moreover, as new technologies make the possibilities for teaching delivery
ever more varied, rich and complex, they require more effort by the non-expert
to master them.  Expecting an academic who is an expert in (say) geography,
to also be aware of cutting-edge generic research in elearning (let alone a spe-
cialist area like online assessment), is as unrealistic as assuming that he or she
will be conversant also with recent research into history, mathematics, or any
other discipline.  As Collis notes “many (outside of faculties of education) may
not be aware that there is an extensive base of theory and research related to
the science of teaching and learning in higher education and thus can benefit
from becoming more aware of certain key principles.”.17    Furthermore,
despite the growing interest in elearning and borderless education, as
McLoughlin and Luca observe: “few guidelines have been provided by aca-
demics on what practices to adopt when designing educative, authentic or
valid assessment processes that are suited to distance education and online

14.  Collis, B., (1999), ‘Telematics-Supported Education for Traditional Universities in Europe’, Performance
Improvement Quarterly, Vol.12, No.2, p.39, 54

15.  Elton, L., (1994) Management of Teaching and Learning: Towards change in universities, London: CVCP/
SRHE, p.9

16.  Butler, J., (1997) ‘Which is more frustrating: achieving institutional change or herding cats?’, Active Learning,
Vol.6 (CTISS Publications)

17.  Collis, ibid.



131

environments.”18   The reason for this is that “Assessment is an under-
researched issue in online education. At this moment in time there is a serious
lack of empirical research on what constitutes good practice.”  So, despite the
fact that “Online education offers new ways to tie assessment to learning by
relating authentic learning tasks and evaluation to the real world. …  Research
in this area is limited and embryonic.”19  

1.2. eLearning assessment modes  - Opportunities and Options

Bodies like the U.K. Quality Assurance Agency for Higher Education accept that
proven and reliable assessment modes used for on-campus students may nevertheless
be inappropriate for students studying via elearning, as such students may have little
direct contact with academic staff. 20   However, a study of online assessment com-
missioned by the Australian National Training Authority found that “Both the litera-
ture and the interview responses confirm that the principles for quality online assess-
ment are the same regardless of the delivery mode. In other words, validity, reliabil-
ity, fairness and flexibility are the key measures for quality assessment.”21   Incorpo-
rating some form of assessment within the e-learning curricula, for either on- campus
or distance students, is a significant step for any institution, and requires careful con-
siderations of the costs and benefits.  Where elearning is employed to maximise the
flexibility of the assessment mode, there are significant generic benefits as follows:
• greater flexibility for tutors and students with any place and any time assessments;
• saving in time of tutors and administrative staff through simplified and quicker

examination procedures (no need to book examination hall, no invigiliation or
manual collection of papers needed);

• reduction in the workload of tutors when feedback is provided automatically, ena-
bling more time for face to face contact with students;

• monitoring the progress of large student numbers is easier with elearning assess-
ments;

• rapid feedback of individual and group results via email or posting on bulletin
boards; 

18.  Mcloughlin, C., Luca, J., (2001) “Quality In Online Delivery: What Does It Mean For Assessment In E-
Learning Environments?”, Ascilite 2001 Conference Proceedings, p.418.

19.  Rowlands, B (2001), Good practice in online education and assessment, Department of Education and Training,
NSW TAFE, Information Technology, Arts and Media Division, Sydney, p.8, 35.

20.  Quality Assurance Agency, (1999), Guidelines on the Quality Assurance of Distance Learning, (Gloucester:
QAAHE) p.18f

21.  Booth R., Clayton B., Hartcher R., Hungar S., Hyde P., Wilson P., (2003) The Development of Quality Online
Assessment in Vocational Education and Training Volume 1 (Leabrook: NCVER), p.23.
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• simultaneous feedback for both individuals and groups;
• elearning activities enable the lecturer to monitor (and mediate) the assessment

process as well as its outcomes; 
• more flexible and imaginative assessments possible, with greater relevance for stu-

dents, by using (say) simulations, audio and video clips;
• students may be able to use a more varied array of materials (audio clips, pictures)

when providing responses to online assessments;
• individual students can work at their own pace while undertaking assessments;
• improved access for students who are unable to attend for assessment on-campus by

dint of physically disabilities or family commitments.
• where multiple-choice tests are used for on-line assessment, they can

encompass knowledge-based subjects quickly and efficiently;
• where multiple-choice tests are used for on-line assessment, they can reduce the

problem of plagiarism that may occur with written assessments, such as essays or
project reports.7

• different tutors may assess the same piece of written work with different
grades, while multiple choice tests will mark the same responses in the same
way every time.

• discussion groups and bulletin boards can allow students to undertake group assess-
ments and interact to create online learning communities;

• software, developed either in-house or purchased, can facilitate the design, running
and analysis of multiple choice assessments tests, giving students immediate feed-
back; 

• student data can be captured and analysed by the tutor, enabling diagnostic tests on
the student learning experience;

• submission of students’ assignments can be validated quickly and easily;
• students’ work can either remain confidential, or be shared with other students; 
• assignments submitted online can be readily distributed among tutors for marking.

However there are also disadvantages of assessments via e-learning namely:
• students may need to possess a threshold level of specific technical ability to cope

with elearning assessments (e.g. how to use e-mail, how to participate in a discus-
sion group);

• differing levels of IT skills may advantage computer-literate students who will
complete elearning assessments both more quickly and with greater competence.

• students may be worried about being disadvantaged by problems with the technol-
ogy during an assessment (e.g. their own computer may crash, or the modem line
go down);

• as students may be able to access elearning assessments at various times during the
day and for differing periods, the lecturer may be unable to control the time taken
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for the assessment; 
• comparing student performance accurately requires that students should be tested

under the same conditions, which may not be possible with elearning assessments;
• students can undertake the assessment wherever, and with whosoever they wish,

moreover, unless the system has good authentication, it may not be possible to con-
firm if the student (or someone else) is doing the assignment;

• the internet provides a huge resource for students undertaking elearning courses,
and plagiarism may be hard to prevent;

• devising multiple choice questions is time consuming for staff and will require spe-
cialist technical knowledge and support staff;

• multiple choice questions are phrased to permit a finite number of exclusive
responses, thereby often reducing the richness and complexity of subject matter,
and diluting both the sophistication of possible answers and the demonstration of
high level cognitive and evaluative skills;

• multiple choice questions may promote pure guessing and question spotting by stu-
dents, and may be unable to discriminate where students may have partial or
incomplete knowledge;

• there is a danger that elearning assessments may be both driven and constrained by
the technology available, with technical abilities and limitations becoming more
important considerations than valid assessment of the learning outcomes of the
course;

• university computer systems may not be robust enough to cope with extra large
increases in usage during elearning assessments, which may therefore need to be
phased in operation.
Although a course may be delivered and moderated via e-learning, it need not be

assessed online, as students’ progress can be monitored through tests or assignments
that are posted or faxed to the student and returned the same way, as occurs with most
conventional distance learning.  Similarly, like their campus-based counterparts,
elearning students could be asked to attend supervised examinations at the end of the
course.  However, although these conventional methods are often utilised as part
elearning, their use ignores the fact that where “a subject that is delivered or supported
via the Internet, then the possible role of the Internet in the assessment process should
be considered at every step.”22   Moreover, in practice these conventional assessment
modes significantly reduce the flexibility that elearning permits, given that, as Wil-
liams argues “the flexible delivery of a course is contingent on the existence of mech-
anisms that permit flexible assessment. Assessment systems that are believed to be
flexible are, in many cases, not terribly flexible at all.”23   Hence having weighed up

22.  Kibby, M 1999, ‘Assessing students on-line’, viewed 8th August 2003, <http://www.newcastle.edu.au/
discipline/sociol-anthrop/staff/kibbymarj/online/assess.html
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the generic costs and benefits and made the decision to move to e-learning, it is neces-
sary to assess the available options and choose the most appropriate assessment mode
(in terms of validity, reliability, fairness and flexibility) in respect of, inter alia:
• the learning needs of the students within their particular subject domains 
• the location of the students – on-campus, off-campus, or both;
• the learning objectives and expected outcomes of the course;
• the IT skills of students taking the assessment;
• the IT skills of staff supervising the assessment;
• the institution’s IT infra structure and capacity.

To aid this process, table 1 lists the more commonly used methods of e-learning
assessment methods, with their individual advantages and disadvantages.

23.  Williams, J (2000), ‘Flexible assessment for flexible delivery: On-line examinations that beat the cheats’,
paper presented at Moving Online Conference, Gold Coast, Australia, August 2000.
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Table 1. Table 1 e-Learning Assessment Modes, Advantages and Disadvantages:

Instr
umen

t

Advantages Disadvantages Use and Application

Onlin
e 
discus
sion

Require thoughtful 
conceptualization and 
presentation of ideas; 
encourage some who are 
intimidated by face- to-
face discussion; 
instructor monitoring of 
discussions catches 
problems early

Generate huge amounts 
of text to be evaluated, 
may require new types 
of assessment criteria, 
present time and access 
constraints.  May inhibit 
less-confident students 
from contributing

Include discussion or participation 
online through chat rooms, forums 
and threaded discussion.  Facilitators 
can monitor contributions by learners 
as a component of the class 
assessment.  Set tasks for individuals 
or teams to complete.  Get feedback 
and review from other class members.  
If the training organisation doesn’t 
have a learning management system, 
consider using a shareware product 
and create your own learning 
community or start a closed 
community listserv
Set each learner a discrete area of 
work to review and explore.  Get 
learners to review, assess and critique 
the work, adding complexity and 
depth to the original piece of work.  
Add controversial statements to a 
threaded discussion and encourage 
learner contributions, with the 
incentive of credit for participation 
counting towards the overall 
assessment
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Bullet
in 
board
s

Accessibility – lecturers 
more accessible to 
campus and distance 
students; 
Flexibility – no need for 
scheduling, group can 
discuss at any time, 
enables student to work 
at own speed and pace; 
Participation - gender 
and age equity in 
discussions as all put 
forward ideas without 
interruptions, students 
less inhibited in online 
discussions and can take 
their time to make a 
considered response; 
Reflection – group 
discussion encourages 
sharing of ideas and 
promotes deeper 
understanding, putting 
ideas into the public 
domain promotes critical 
scrutiny, records of 
threaded discussions 
enables elaboration and 
reformulation of ideas to 
aid to reflection or as 
revision material; 
Collaboration – 
interaction encourages 
active learning, acts as a 
catalyst for further 
sharing and generating 
new ideas, develops 
community ethos 
through trust, enabling 
peer support and 
feedback

Technical threshold – 
needs reliable 
technology and 
minimum machine/
software specification; 
Requires initial training 
– students need to learn 
how to participate in bb 
discussions, and create 
co-operative learning 
groups, staff need to 
learn how to guide, 
stimulate (and constrain) 
debate to promote 
learning;
Isolation – wait times for 
responses limits 
spontaneity especially 
with students/staff in 
different time zones, text 
messages lack the speed, 
complexity, and richness 
of face to face dialogue, 
and may prove difficult 
for those with a different 
first language, 
anonymity may inspire 
abusive comments; 
Assessment – 
quantitative assessment 
is possible but it may be 
difficult to assess the 
quality of discussion and 
personal input.
Outcomes - for Bulleting 
Boards to provide a 
meaningful learning 
experience, staff need to 
ensure that the quality of 
discourse rises about 
opinion and comments, 
ascertaining individual 
contributions may be 
difficult as staff are less 
able to monitor 
interaction than in a face 
to face situation.

Place topics on bulletin boards as the 
starting point for online collaborative 
assignments.  Post learner work, with 
prior consent, on bulletin boards for 
peer assessment, review and 
comment.  Shareware products are 
available

Instr
umen

t

Advantages Disadvantages Use and Application
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Colla
borati
ve 
assign
ments

Enables deeper learning 
experiences to emerge 
from group work and 
discussions.
Is a better approximation 
to how students will use 
knowledge within their 
working lives
Can utilise case-study 
material from different 
national/cultural settings
Develops collaborative 
skills much prized in the 
workplace
Peer group pressures 
lead to enhanced 
participation 
Sophisticated grading 
systems possible – 
students can apportion 
marks to group 
members.
Fewer assignments to 
mark

More effort needed by 
staff to set up
More effort needed to 
assess group processes 
and interactions
Group tensions over 
varying inputs and free 
rider problem
Distance students are 
often highly motivated 
and used to autonomous 
working and may resent 
group assignments
Collaboration may be 
difficult where students 
work in different 
nations, time zones, and 
languages

Set authentic tasks that teams have to 
investigate and solve.  Learners must 
use online resources to work 
collaboratively, share resources and 
findings
Appreciation of trans-national/cross 
cultural insights..  Develop learner 
communication and team-building 
skills that are so valued by employers.  
Contributes to the internationalization 
of the curriculum. Can use a 
shareware learning community or 
listserv.  

Instr
umen

t

Advantages Disadvantages Use and Application
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Self-
assess
ment

Teach a lifelong skill; 
important in distance 
learning because of 
potential remoteness, 
isolation, and few 
opportunities for 
interaction and 
monitoring; online 
instruments are easily 
scored and analyzed, 
providing instant 
feedback; learners can 
retry and reevaluate; self 
assessment aids the 
reflective process that 
encourages students to 
become autonomous 
independent learners.

Must account for diverse 
backgrounds and 
approaches to study; 
self-assessment that 
provides only model 
answers or solutions is 
not useful

Give instant online feedback through 
questionnaires, multiple-choice 
questions and even through 
publication of FAQs.  Allow learners 
to gather the information they need to 
focus their study in areas that need 
improvement
Emphasis on formative rather than 
summative aspects is a limitation 
when grading students’ work.

Onlin
e 
exams

Standard and well-
known assessment 
procedure, producing 
results and grades 
readily assimilated 
within university 
structures.
If students live locally, 
staff can require them to 
take live exams on 
campus at previously 
agreed times and thereby 
control the time taken, 
and authenticate those 
taking the exam.

Autonomous and 
motivated on-line 
learners well acquainted 
with richer modes of 
online assessment may 
resent such passive and 
unimaginative 
assessment procedures.  
Possible problems with 
student authentication 
and plagiarism.  With 
large batches of students 
taking exams at different 
times, one cohort may 
advantage another by 
passing on information 
about the test, so it may 
be necessary to use pre-
seen papers.  Long 
examinations may lead 
to eye strain from 
prolonged exposure to 
computer screens.

Moderate and control online exams 
with start and stop times, or with 
login passwords and timeouts

Instr
umen

t

Advantages Disadvantages Use and Application
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Onlin
e 
quizze
s

Can be used as a 
diagnostic tool to assess 
the level of student 
knowledge prior to the 
course. Instant online 
feedback is given to 
learners through 
questionnaires and 
multiple- choice 
questions

Where quizzes require 
familiarity with a 
particular program, there 
is a danger that IT 
competence rather than 
subject knowledge is 
being measured.  
Students unfamiliar with 
bespoke software for 
quizzes may find the 
experience both 
unrewarding and 
stressful.

Use regular quizzes online for a small 
component of final assessment.  
Quizzes can be used as formative 
assessment during the course, 
ensuring sufficient skills and 
knowledge have been attained before 
attempting a final assessment.  Fun 
quizzes can be used as an introduction 
to the online assessment environment

Comp
uter-
marke
d 
assign
ments

Exams available online 
can be accessed 
anywhere at any time.  
The question set can be 
randomized to reduce 
the possibility of sharing 
answers.  Exams can be 
scored automatically 
with savings in staff 
time.  Students and staff 
can get immediate 
feedback with computer 
marked assessments.  
Grading is consistent, 
transparent and 
objective.  When 
computer marked 
assignments can be used 
repeatedly, as progress 
monitoring tools, they 
encourage self 
evaluation by the 
student.

Unless they are very 
sophisticated, computer-
marked assignments will 
be able to test 
knowledge of facts but 
not student 
understanding or 
learning or self 
expression.  Guessing of 
correct answers is 
possible.  Technical 
problems are possible – 
the university computer 
may go down, the 
modems or IT 
connections of distance 
students may fail.  There 
may be problems of 
student authentication 
and students may report 
technical problems of 
they find the 
examination to be 
difficult.

Set multiple-choice tests as a quick 
and easy indictor to learner and 
facilitator alike of the learner ’s 
progress.  Multiple-choice exams, 
although able to assess mainly 
knowledge, can cover a broad range 
of topics.  They are easy to administer 
to large groups of learners and can be 
made accessible at a time and place 
convenient to the learner.   Further 
developments are examining the use 
of automated marking for essays and 
reports.  

Instr
umen

t

Advantages Disadvantages Use and Application
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Portfo
lios

Accommodate multiple 
intelligences; present a 
cross- section of 
achievements and s kills; 
capture performance 
data; require critical 
self-assessment.  By 
keeping track of early 
efforts, learners and 
teachers can monitor 
progress in knowledge, 
skills, ability or other 
outcomes.  

Can emphasize 
presentation over 
content,  require time to 
compile and assess; 
creators and assessors 
need technical skills; 
storage space and 
transportability may be 
barriers

Portfolios are developed using a 
variety of online tools or computer 
software products.  Learning 
management systems often have 
portfolio facilities where learners can 
gather a range of materials 
appropriate to the course.  Facilitators 
have easy access to learner products 
and performances, and, if desired, 
other learners can also access class 
portfolios to provide feedback and 
reviews.  

Instr
umen

t

Advantages Disadvantages Use and Application
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Role 
play

Role play offers the 
learners a degree of 
anonymity, allowing 
them to express 
themselves more openly 
than they might 
otherwise do.  Highly 
student centred, enables 
research and exploration 
of real life events, in 
which students can 
speak and act in 
character allowing more 
freedom of expression, 
and thus become active 
participants in the 
learning process.  
Encourages empathy 
and reflection by 
requiring students to 
defend someone else’s 
viewpoint.  If used in 
vocational training, 
encourages application 
of subject knowledge 
and skills and sensitivity 
to needs of client 
groups.  Develops 
confidence in verbal 
communication, 
enhances team skills and 
collaboration,

Creating and preparing 
accurate scenarios may 
be difficult and time-
consuming, and they 
may oversimplify a 
complex human 
situation.  Students need 
to have base line 
knowledge and be well-
briefed as to role.  Being 
a group exercise, 
students’ performances 
are interdependent, 
failure by one to keep in 
character may 
undermine the overall 
scenario.  Stressful for 
staff who must intervene 
to ensure that the role 
play runs smoothly, and 
without real animosity 
between participants.

Develop a role play to allow learners 
to get into the character of the people 
they are researching.  Learners can 
take on a role which they can 
research, develop and act out.  Of 
particular value in training situations.

Simul
ations

Require learners to 
construct knowledge and 
use metacognitive 
strategies; allow 
performance-based 
assessment

Can involve complex 
programming and 
specific hardware and 
software

Run a simulation where there is an 
aspect of safety involved.  Students 
learning to fly large jets, learning to 
implement large networked 
accounting systems, or learning to 
repair and service lifts and escalators 
might all benefit from a simulation.  
However, they are expensive tools to 
design and develop

Instr
umen

t

Advantages Disadvantages Use and Application



142

Email E-mail provides direct 
and interactive 
communication with 
students, either generally 
to all students, or to 
selected students.  A 
record can be kept of 
mailings

Using e-mail can be very 
time consuming as staff 
are communicating with 
individual students. E-
mail conversations may 
be delayed and last 
several days, with 
messages going to and 
fro between staff and 
students.  Some email 
systems do not 
automatically save 
outward messages.  
Students need to be able 
to identify themselves to 
staff to avoid confusion.  
The email system may 
not be technically 
robust.

Use email for receiving and tracking 
reports, assignments and essays.  
Return work by email with 
annotations or, with learner 
permission, results can be placed on 
bulletin boards for further discussion 
or peer review.  This is simple and 
easy to use but make sure all learners 
have an email account, can use the 
email tools and have access to a 
computer.  

Web 
public
ation

In addition to placing 
print-based texts online 
and allowing a ‘high 
gloss’ presentation 
medium, this facility 
could incorporate 
producing a journal of 
student work, a 
relatively easy 
facilitation of peer 
evaluation, an editorial 
section and links to other 
student journals within 
or outside of the School.  
Can be incorporated into 
collaborative project 
work.

As with web page 
production generally, 
care is needed to ensure 
compliance with 
copyright regulations, 
and, if preferred, access 
limited through 
password protection.

Encourage learners to write and 
publish articles and assignments in 
web-based publications allowing for 
peer and faculty review.  Get help and 
set up a class web- based journal so 
that student work can be published 
and reviewed online.   Develop an 
online FAQ page where commonly 
asked emails or interesting emails can 
be addressed publicly

Instr
umen

t

Advantages Disadvantages Use and Application



143

Web 
design 
and 
devel
opme
nt

Vast array of 
presentation methods 
and tricks available and 
the opportunity for 
creative expression. 
Allows learners to self 
and peer assess web 
design work on the 
actual web.  Publishing 
their product gives 
learners a chance to take 
an observer ’s critical 
look at their work The 
completed product can 
form part of the learner 
’s portfolio of work for 
future employers to view

Low student skill levels 
and a possibly 
inappropriate focus on 
‘look’ over content

In information technology courses, 
learners can complete tasks that 
contribute to the design and 
development of their own website.  

Instr
umen

t

Advantages Disadvantages Use and Application
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Sources:Booth, R, Clayton, B, Hartcher, R, Hungar, S, Hyde, P & Wilson, P (2003),
The development of quality online assessment in vocational education and training
Vol. 1, (NCVER Adelaide) tables 5 and 14, 
Kerka S., Wonacott, M., Grossman, C., and Wagner, J.,  (2000) Assessing Learners
Online: Practitioner File, ERIC Clearinghouse on Adult, Career, and Vocational Edu-
cation,.p6
Additional information by the author

Peer 
revie
w

Peer review provides 
additional and different 
feedback to that of staff, 
and from a broader (but 
less expert) base.  When 
used as formative 
assessment, peer review 
can improve the final 
performance.  Moving 
some of the assessment 
load to students releases 
staff time for more 
productive engagement 
with students.  Being 
assessors of others’ 
work encourages 
students to be more 
aware of the assessment 
criteria and thereby 
more self critical and 
reflective of their own 
work, and also instills a 
more collaborative ethos 
within the student 
cohort.

Anonymity is essential 
for peer review to 
operate properly, but 
may be difficult to 
ensure.  Running peer 
review systems takes 
time, especially if the 
group size is large, as 
work has to be circulated 
and reviews collated.  
Students may find peer 
review threatening, and 
tend to be kind to their 
peers of for fear of 
reciprocation if they are 
too critical.  Peer review 
will not be affective if it 
does not count towards 
final grades.  Without 
staff guidance, students 
may concentrate on 
grammatical and 
spelling errors, as these 
are easily seen, rather 
than on content and 
organization.  Less 
weight usually attaches 
to peer reviews by 
comparison with staff 
assessment and this can 
be a disincentive.

Allow learners to review each other ’s 
work.  Anonymity may lead to more 
honest reviews.  Encourage learners 
to share their work to build upon the 
collective skills and knowledge of the 
group

Instr
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Work undertaken by the U.K. Open University, an e-learning pioneer, and at the
forefront of online assessment techniques, has shown that the problems with online
assessment tend to be minimal, even with a large student cohort.  Although technical
barriers did require greater flexibility in assessment procedures and while a “small
number of cases of direct copying from external sites were detected … Often this was
a failure to properly acknowledge third-party material, and not a deliberate attempt to
cheat.”  More pertinently, perhaps, the study demonstrated that “the use of such
assessment involves the academics in rethinking their assumptions about the format
assessment should take. If such assessment is adopted then it needs to have a strong
justification. If it is merely an electronic equivalent of traditional assessment then
additional issues involved may outweigh any benefits.”24   The use of on-line assess-
ment in a “conventional” (rather than distance teaching) university produced simi-
larly positive results, finding that computer-aided assessment can lead to significant, if
not dramatic, reductions in the time taken to both test and generate test results for stu-
dent groups across a wide range of subject areas, but indicated that such an innova-
tion requires a substantial management commitment both in policy and resources for it
to succeed.25

1.3. Benchmarking Best Practice in e-Learning Assessment 
Techniques 

The rise of e-learning and web based education has lead to a growth in the use of
online assessment, which will increase as the use of e-learning becomes more wide-
spread.  Proprietary educational software providers like WebCT (www.webct.com)
and Blackboard (www.blackboard.com) offer advice on assessment, while the emer-
gence of companies providing bespoke assessment software ( e.g. www.question-
mark.com, www.questiontools.com) signals a further fragmentation of e-learning.
Useful guidance on online assessment within an academic context is available from
various sources,26  however, any university considering the use of online assessment
should not consider such an approach as an incremental activity, but attempt to pro-
vide an academic rationale for its use, and demonstrate how it supports, and is sup-
ported by, course, departmental and institutional e-learning strategies within the Uni-
versity’s overall Mission, which thereby enriches the student learning experience.  As

24.  Weller, M., (2002) “Assessment Issues on a Web-based Course”, Assessment & Evaluation in Higher
Education, Vol. 27, No. 2, p.113, 116.

25.  King, T., (1997) “Recommendations For Managing The Implementation Of Computer Aided Assessment”,
Active Learning 6, p.4,

26.  See for example: 
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the Australian National Training Authority cogently argues: “Assessment plays an
important part in the learning process … it is essential to the accreditation process and
results are used  … to measure outcomes and success of the student, teacher, course, or
institute.  Self-assessment encourages student independence, and helps students
develop the necessary skills for autonomous (and lifelong) learning. … Assessment,
especially when embedded within an ‘authentic’ learning tasks or exercises, can also
be an essential part of the learning experience.  When designing learning programs,
the assessment criteria and assessment constraints are usually key determinants of the
teaching and learning strategies chosen. If teachers are to engage in new forms of
teaching and take advantage of the greatly enhanced teaching options now possible
through online and mixed-mode teaching then it stands to reason that we need to
unpack assessment options and issues if online teaching and learning is to be maxim-
ised.”27   Hence utilising online assessment methods  for e-learning “links the peda-
gogy and methods of teaching with the IT and administrative systems which underpin
and institution. … There is a need to focus on organizational and strategic benefits that
such systems offer if properly implemented.”28

Consequently, before institutions undertake the use of e-learning, they need to
address many other higher order strategic concerns in order for it to succeed.  All too
often, however, “educational materials from face-to-face or distance environments are
translated into online courses without any supporting pedagogical transforma-
tion.”29   As demonstrated, many and varied forms of online assessment are possible.
However, as Hayes notes, they should be “‘pedagogically appropriate’ … (as) …
ignoring this element can limit the learning opportunities online. … ‘pedagogically
appropriate’ assessment online involves learning outcomes being taken as the driving
force behind the decisions whether and how to make best use of the available technol-
ogy … also … an awareness of what is practical and/or feasible in the students’ indi-
vidual learning environments.”30   Building on the concept of what is ‘pedagogically
appropriate,’ Rowlands suggests the use of a set of interrogation benchmarks for eval-
uating e-learning assessment methods as follows31 :
• Are assessments authentic, based on real life applications?
• Are assessment items flexible, and are multiple forms of assessment possible?
• Are students allowed to present evidence of knowledge and skill that is meaningful

27.  Backroad Connections Pty Ltd (2002), Assessment and Online Teaching (Version 1.00), Australian Flexible
Learning Framework Quick Guides series, Australian National Training Authority, p.2

28.  Brown, S., Race, P., Bull, J., (2002),Computer- Assisted Assessment in Higher Education, (London Kogan
Page), p.195

29.  Kendle, A & Northcote, M (2000), ‘The struggle for balance in the use of quantitative and
qualitative online assessment tasks’, ASCILITE (Australian Society for Computers in
Learning in Tertiary Education) Conference, Coffs Harbour, p.2

30.  Hayes, S., (1999), "Assessment Online" Assessment On-line Symposium, Learning and Teaching Services,
Swinburne University of Technology. 27 August 1999, p.2.

31.  Rowlands (2001), p.118.
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to them and unique to their learning preferences?
• Is the assessment introduced before or simultaneously with content material?
• Is assessment continuous?
• Is self-assessment or peer assessment available?

These benchmarks have much in common with those within the national e-learn-
ing guidelines developed by the Canadian Association for Community Education32

which focus on assessment that is:
• authentic, i.e., accurate representation of the contexts encountered in the field of

study or in real-life tests faced by learners
• against stated learning outcomes
• frequent and timely
• appropriate and responsive to the needs of the learners
• in various forms such as written and oral assignments, self-assessment, demonstra-

tions, portfolio assessment, and exams
• competency-based
• valid and reliable
• conducted by trained assessors

Although these are useful, Kendle and Northcote33  argue in favour of a broader
approach combining the best of quantitative and qualitative assessment approaches
and focusing on:
• Variety: include both quantitative and qualitative methods of assessment. This ena-

bles a variety of learning styles to be catered for. Ensure, however, that quantitative
methods are those which encourage more than surface learning, through collabora-
tion, feedback methods, problem-based learning, etc.

• Authenticity: design well-defined, open-ended tasks where appropriate – especially
those which simulate the tasks students will face after graduation. However, some
authentic tasks may also be quantitative in nature.

• Collaboration: allow for interaction between students and others, including fellow
students, students outside the course, tutors, lecturers, members of the local or glo-
bal community and outside experts. The communications technologies of the
online environment make this a much simpler and fairer process than in the past.

• Feedback: ensure mechanisms for appropriate feedback are included throughout
the online assessment process. Peer feedback and peer tutoring may help satisfy
this need.

• Make use of online resources: this may include quantitative packages produced by

32.  Barker K., (2002), Canadian Recommended E-learning Guidelines, (CanREGs), prepared for Community
Association for Community Education and the Office of Learning Technologies of Human Resources
Development Canada., p.5.

33.  Kendle, A & Northcote, M (2000),p.10.
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other institutions; as well as ensuring students make full and appropriate use of the
multitude of other resources the internet offers.

• Student responsibility: can be encouraged by ensuring that students are pro-
vided with options of pathways within courses and assessment tasks. Provi-
sion for such accountability of the learning process can enable large classes
of diverse students to be dealt with by using similar assessment tasks with
inbuilt options to account for individual student interests, thus influencing
motivational outcomes.
The approach taken by the Institute For Higher Education Policy for

the National Education Association in the USA is slightly different, and
focuses more on the process (rather than delivery) of e-learning by
identifying the following benchmarks for evaluation and assessment:34

• The program’s educational effectiveness is measured using several methods.
• An evaluation process is used to improve the teaching/learning process.
• Specific standards are in place to compare and improve learning outcomes.
• Data on enrollment, costs, and successful/innovative uses of technology are used to

evaluate program effectiveness.
• Intended learning outcomes are regularly reviewed to ensure clarity, utility, and

appropriateness.
However, benchmarks identified under other headings (course devel-

opment, teaching and learning process, etc.) in the IHEP study are rel-
evant to online assessment and include:
• Assessment instruments are used to ascertain the specific learning styles of stu-

dents, which then determine the type of course delivery.
• Student interaction with faculty is facilitated through a variety of ways.
• Student interaction with other students is facilitated through a variety of ways.
• Feedback to student assignments and questions is provided in a timely manner.
• Each module/segment requires students to engage themselves in analysis, synthesis,

and evaluation as part of their course assignments.
• Class voice-mail and/or e-mail systems are provided to encourage students to work

with each other and their instructor(s).
• Courses are designed to require students to work in groups utilizing problem-solv-

ing activities in order to develop topic understanding.
More usefully, a comprehensive research study undertaken by the Australian Flexi-

ble Learning Framework for the National Vocational Education and Training System,
identifies key points for the design and implementation of quality assessment in e-
learning within four distinct stages.  These points are shown in Table 2

34.  The Institute For Higher Education Policy, (2000), Quality On The Line The Quality Benchmarks For Success
In Internet-Based Distance Education, (Washington DC: author), p.12
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Table 2. Table 2 Key Points in the Design of Quality Assessment for e-Learning.

The Planning 
Stage

Plan upfront how candidates will demonstrate their competence

Use the skills and knowledge you have developed for face-to-face delivery and 
assessment to help guide your choice of assessment tools and strategies.

Developing 
Strategies

Consider the skills and knowledge that are to be assessed and determine the best 
methods to collect the evidence. The technology available should not determine the 
methods used..

Make assessment part of the online learning process. The learning strategies and 
assessment strategies should be developed simultaneously.

Use a range of methods to collect evidence of competence as with any competency-
based assessment, whether delivered online or face to face.

Ensure assessment is valid and authentic by using strategies such as simulation, 
problem-based approaches, portfolios of evidence and integrating online and face-to-
face assessment.

Consider how the assessment can be learner-centred by using strategies like self and 
peer assessment.

Use the online formative assessment strategies to develop key competencies such as 
communication, collaboration and team work

Implementati
on

Clearly state the criteria for assessment upfront to learners. For example, if quality and 
quantity of online communications count towards final assessment, be clear about the 
criteria used for assessing.

Make sure the expectations regarding the timeliness and extent of feedback from the 
assessor are clear to the learners from the outset.

Help eliminate cheating by devising ways to know your learners’ abilities and by 
gathering a range of evidence of competence.

Believe that simple technology can be as effective as complex technology.

Make sure you understand the capabilities and access to technology available to your 
client group. Offer other options if online is going to restrict your learners’ access.

Explore the possibilities of blended delivery and assessment methods. Online 
assessment strategies can be incorporated into a face-to-face class and conversely, 
online classes can be assessed using real or simulated workplaces.
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Sources: Booth, R, Clayton, B, Hartcher, R, Hungar, S, Hyde, P & Wilson, P (2003),
The development of quality online assessment in vocational education and training
Vol. 1, (NCVER Adelaide) p. 83f.

Clearly, in devising and assessment strategies for e-learning, academic staff will
need to pay attention to the assessment regulations and requirements of both their uni-
versity and national validating bodies.  Choices over assessment modes will be con-
strained, moreover, by the extent to which the university uses information technology
in teaching, and the sophistication and capacity of its I.T. network and infrastructure.
Finally, the skills base of the staff may need to be raised in order to familiarise them
with e-learning and allow them to introduce new assessment techniques which will
enable maximum resource efficiency, but with maximum improvements in the learn-
ing experiences of students.  However, this analysis should enable the implementation
of these features, as part the development of a broader e-learning university strategy.
The speed of the development in online technologies and techniques is such that the
information given here will not provide all the answers, it should, nevertheless, enable
some of the correct questions to be posed.
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Abstract: 
Computers and games are a natural pairing. And these computer 
games occasionally have real implications in educational 
technology. In part this is because new technologies are often 
utilized in computer games long before they make their way into 
the class room or training lab. In this article we discuss the rise of 
a new class of computer games, the Massively Multiplayer Online 
Role Playing Game, in particular Neverwinter Nights, and the 
possible implications for the development of complex social 
simulations for education and training
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1.1. Introduction 

New technologies are often utilized in computer games long before they make their
way into the class room or training lab. Distributed interactive virtual environments,
have long been a goal of educational technologist. Immersive graphical environments
where learners from all over the world could interact with each other and with the
environment: this goal has been achieved in the online gaming industry and has far
reaching implications for education and training. The rise of the Massively Multi-
player Online Role Playing Game (MMORPG), such as Everquest, Ultima Online, and
Anarchy Online, has shown that the technology to build this sort of complex virtual
world works. The problem is that it is still far too complex for a teacher or an instruc-
tional designer to create or run one of these virtual worlds. Recently new games have
been released that include a tool set which allows a user to create a virtual space, stock
it with artifacts, people it with characters, and run numerous other users through it in
real time. Currently the tool set is being used for user created game content. But the
same tools can allow a teacher or instructional designer to create a social simulation
and adjust it in real time based on the interaction of the learners as they go through the
virtual world. These tool sets may turn these games into real instructional tools. 

1.2. The Origins of Online Games

Before discussing the characteristics and capabilities of current online role-playing
games (RPG) it is important to have some idea how they developed and the traditions
from which they arose. There are three components that go into the make up of online
role-plying games; the traditional role-playing game, the computer game, and the
Internet. Today’s RPGs developed from more realistic war games, which have been
around, and used instructionally, for some time. Napoleon used war games to help
train his officers. War games in this case refer to table top games, simulating troop
placement and interaction with counters on a map. Chess is a simplified example of a
war game. More complex and realistic war games require some sort of rules to deter-
mine the results of actions and interactions. There have been many such rule sets over
the years. For example, in 1913 H. G. Wells wrote Little Wars, a set of rules for war
gaming (Raymond, 1994). 

But there is a difference between war games and role-playing games. RPGs incor-
porate the idea of actions and outcomes defined by rules with the setting and narrative
quality of traditional literature. Perhaps the most important influence on modern role-
playing games has been the J.R.R. Tolkien’s The Lord of the Rings trilogy, published
in 1954. This very popular series introduced a generation to a rich environment of tra-
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ditional archetypes and mythical narrative structures. After the resurgence of fantasy
literature sparked by the popularity of Tolkien’s works, there were several attempts to
combine the fantasy characters and settings with complex war gaming rules. In 1974
Gary Gygax published the first edition of the Dungeons and Dragons rules. This
became the first widely popular fantasy RPG. Though over the years since, many other
rule systems and genres have achieved popularity, it could be argued that no other
game has been as influential in the field as Dungeons and Dragons (or D&D), indeed
many use the name D&D to refer to the entire field of role-playing games.

Computers and games are a natural match that has existed since the early days of
the technology. In 1962 students at MIT developed what is thought of as the first com-
puter game called Space War. In 1969, Adventure, a text based fantasy game was
introduced. It combined the fantasy setting from the popular literature with the com-
puter’s ability to present interactive environments (Reid, 1994). Once graphic displays
became available, games gained graphical features. Pong, which first appeared in
1972, is widely thought of as the first “video game”. In 1979 Richard Garriot devel-
oped Akalabeth, one of the first graphical fantasy games. It attempted to be D&D on
the computer (Hunter, 2000).

In the years since there have been a plethora of role-playing games on the compu-
ter. These games have had certain advantages when compared to table top, or face to
face, RPGs. Games on the computer usually include high quality graphics, often
immersive 3d graphics that present a world of beauty and grandeur matching those
described in books or presented in movies. The story line of these interactive narra-
tives can also be extremely complex with dozen of non-player characters (NPCs), that
is characters that are run by the computer rather than the player, with whom the player
can interact. And, unlike face to face games, which require that you gather several
people into a room together at the same time to play, computer RPGs allow a person
to play any time they wish regardless of the availability of other players. On the other
hand these games have limitations which are impossible to overcome, based on the
fact that the game and all its structure are created long before the player begins play. If
a player wants to interact with an NPC, he or she is limited to those interactions prede-
termined by the game creators. This can lead to a sense of limited choice, as well as
social isolation. 

 The Internet, the world’s largest computer communications network, seems like a
natural venue for relieving this sense of social isolation, and it has proven so. Since
the early days of the Internet, it has played host to various sorts of online gaming. Play
by email, where all interaction is non-synchronous and takes place via email, is a
modern equivalent to the venerable tradition of play by mail gaming. MUDs, Multi-
User Dungeons, are text based game spaces that allow players and game masters or
story tellers to interact with each other over intercontinental distances in real time.
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Virtual Worlds bring graphics to the idea of the MUD. But most Virtual worlds are
simply chat spaces with pictures. They lack the rules and narratives of the RPGs. That
is what led to the Massively Multiplayer Online Role-playing Game (or MMORPG).

1.3. The Massively Multiplayer Online Role-playing Game

The MMORPG combines many of the aspects of its predecessors into an immersive,
persistent, gaming environment where dozens, or hundreds, of people from, all over
the world can play and interact in real time. These games are characterized by com-
plex storylines and character development, where a story arc can take months of real
time to resolve and characters grow and interact for years, instead of the days or weeks
most other computer based games last. This long term character persistence leads to
complex social interaction and group dynamics. In an MMORPG there may be thou-
sands of players online at any given moment. While the worlds portrayed by these
games are large enough that those players are spread out and usually not interacting
with all the other player at one time (a recipe for pandemonium when it occurs), they
are still interacting with other characters, played by real people, as opposed to dealing
only with computer controlled NPCs. This sort of real interaction leads to the growth
of complex social structures, some of which are supported by the design and genre of
the game, and some of which are not. For instance in some game worlds player charac-
ters (PCs) will join together to form ad hoc teams to defeat powerful enemies or
pursue difficult goals, while in other games there are formal structures, often called
guilds or alliances, where members can benefit from the growth or success of other
members. 

There is also the potential for negative social interaction as well. Some players
choose to use the relative anonymity and freedom of the game worlds to act out anti-
social fantasies. This can range form verbal (or in most cases textual) attacks on other
players to character assault, murder, and theft. Most MMORPGs are based on some
type of heroic adventure genre. And, as in most adventure literature, violence and con-
flict play important parts of the story lines. In many games it is possible for a player
character to attack another player character, even killing them, in game. As players put
a lot of time and effort developing a character in these games, character death is sel-
dom permanent. But it usually has some negative consequences. When a PC kills
another PC it can cause various levels of consequences to the murdered character,
including loss of in game money or goods, as well as taking the player’s time and
attention. It is even possible for these in game social misdeeds to have real world con-
sequences. Part of the story line common to most MMORPGs is the hunt for treasure.
Certain treasured items are very rare and highly desirable in the game world. This has
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lead to a booming economy in the real world sales of virtual artifacts. For instance a
magical sword may be very useful to a character in a game. If one character accumu-
lates more than one of these swords they may choose to sell the surplus. Often this is
done on eBay, or some other real world auction service. A virtual magic sword may
sell for $100 real world dollars. It is even possible for a player to sell an entire charac-
ter or account. If a player has spent several months or even years playing a character
until that character is very powerful, many choose to then auction that character,
sometimes for several hundred real world dollars. This means that if an anti-social
character kills a PC who had this desirable magic sword, they might steal it, then sell
it for real money on eBay. Some of the social structures in many of these games have
evolved to deal with these sorts of undesirable character actions. 

There are currently three popular, successful MMORPGs that have been around for
several years. The most popular in the US, with membership nearing half a million
players, is Everquest. It is occasionally facetiously referred to as EverCrack, as it is
said to be almost addictive in its draw for its players. It is a traditional fantasy RPG
environment based loosely on the D&D game. The second most popular in the US is
Ultima Online, based on one of the most popular computer based fantasy RPG series.
It differs from most of the others as it uses a 2d interface instead of the more common
3d. It is also the oldest of the popular MMORPGs. The newest (2003) of the popular
games is Star Wars Galaxies, distributed by Sony. There are several new games that
have reached some popularity in the last two years, many which move away from the
fantasy or science fiction genre, and there are dozens of new games under develop-
ment, including updated versions of some of the originals. 

1.4. The Future of MMORPGs

Two trends in new technologies are most likely to affect the shape of MMORPGs in
the next several years; the increase in graphics capabilities and the increase in network
bandwidth. Combined with the like advent of head mounted displays and kinesthetic
feedback systems, immersive virtual reality will take on a new meaning. As the verisi-
militude of these virtual worlds increase, so will the involvement of the players. Even
as each game becomes more realistic, the development of social structures and game
design combine to create more complex interpersonal interactions. What are some-
times called “next generation” games often include mechanisms to discourage or pre-
vent anti-social behaviors. The popularity of, and revenues from, theses sorts of
games often lead people to call MMORPGs the entertainment form for the next cen-
tury. Whether this is more than mere hype, only time will tell.
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It is also possible; likely even, that the basic technology that is the backbone for the
MMORPGs, the persistent, shared virtual world based on large scale network sys-
tems, will spawn other, non-game related applications. In industry it is easy to imag-
ine virtual meeting spaces where groups from around the world meet and interact with
high fidelity avatars. It has also bee suggested that this sort of interface could be com-
bined with tele-control systems to have simulated factories building real products or
with tele-presence systems to enable real long distance medical procedures. It has even
been proposed that this sort of technology be used for virtual conferences where hun-
dreds of people meet, interact, watch or make presentations, complete with slides and
video. Tele-government is another potential use of this technology,. Where legisla-
tures and other government bodies meet and vote in a virtual space, which is in turn
open to any voter who wishes to attend.

1.5. Creating Educational Simulations

A simulation is based on a model of a real system. There are four basic types of simu-
lations (Alessi & Trollip, 1985): physical simulations, which simulate physical
objects, i.e. a frog or a machine; procedural simulations, which simulate a particular
activity such as flying an airplane or performing heart surgery; situational simula-
tions, in which the learner is a participant in the larger situation, and can interact with
and change the environment; and process simulations, in which the learner sets varia-
bles then watches the results of a process. Simulations have a long history in educa-
tional environments and are one of the more common uses for computers as an instruc-
tional tool.

The use of immersive virtual reality and virtual environments is becoming some-
what more common in schools. Youngblut (1998) identifies over forty examples of VR
applications that are specifically designed to support learning. Numerous studies have
shown that virtual environments can be effectively used to promote learning in certain
situations. (e.g. Byrne, 1996; Dede, 1995; McLellan, 1996; Osberg, 1997; Winn, 1997;
Youngblut, 1998). These learning experiences can come in many forms, from virtual
worlds created via VRML to fully immersive environments that utilize stereoscopic
head-mounted display systems (Jackson & Winn, 1999). Most educational applica-
tions for virtual reality take advantage of the characteristics of the medium by allow-
ing students explore abstract concepts through visual metaphors, to interact with the
environments, and to visit places and interact with events that distance, time, or safety
concerns would normally prohibit (Winn, 1993, Youngblut, 1998). Virtual environ-
ments allow for the learner to explore and construct new knowledge in a context simi-
lar to that in which the knowledge will be used. But most of these environments are
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created using tools which require a fairly high level of technical proficiency. There-
fore many, if not most, of these environments have been created by highly skilled
development teams. These skill requirements have mitigated against the widespread
development of immersive learning environments. Just as most educators did not
endeavor to develop their own computer based instructional materials until the advent
of relatively simple authoring systems such as Hyper Card appeared on the scene, few
educators are going to attempt to create immersive educational environments until
tools which lower the skill requirements become available. 

One of the most interesting of the new games, and possibly the most important
from an educational point of view, is Neverwinter Nights (NWN) from Bioware
(www.bioware.com). This is a multiplayer online role-playing game setting in a tradi-
tional fantasy setting. It is based on the Dungeon and Dragons rules (3rd Edition) and
allows up to 60 players to interact in the environment in real time. The thing that
makes NWN so different, and so interesting, is the inclusion of the Aurora Toolset.
This toolset allows a user to create their own online 3d immersive environment, peo-
ple it with computer controlled characters, and most importantly, manage the environ-
ment in real time as the players run their characters through it. This means a game
master (GM) can design a city, building, or landscape, populate it with people and
other characters, giving each a series of preset interactions and responses to the
learner characters and their actions, but if those presets prove ineffective, the GM can,
in real time, take over the computer controlled character and cause it to reply or act in
the manner most appropriate to the learner’s actions.  This sort of control turns the
game into a potential tool for powerful immersive, distributed social simulations.
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Fig. 1. Figure 1. The Aurora Toolkit
The Aurora Toolset (Figure 1) seems best suited for developing situational simula-

tions. If an instructor or designer can shape a virtual environment with complex social
interaction, then educators can create social and historical simulations, virtual field
trips, even virtual classrooms where the learners can interact with each other as well as
with the instructors and preprogrammed characters. One example might be a reenact-
ment of the original Constitutional Convention, with learners each taking the role of a
delegate from a particular state, trying to represent the views of that state on the
important issues being discussed.  

Currently the Aurora toolset is both complex to use and limited in its capabilities.
The most noticeable of its limitations is the inability of the content creator to break
away form the medieval/fantasy graphics inherent in the game. It is likely that a tool,
provided either by Bioware, or by a third party developer, will overcome that limita-
tion in the near future, but for the moment any environment or character created will
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have a definite fantasy flavor to it. One of the questions being addressed in this
research is the importance of verisimilitude in these sorts of simulations. How dis-
tracting, or detrimental, is it to learners to have the simulated  Abraham Lincoln and
Jefferson Davis; look like knights in armor or elves, when seated at a simulated peace
conference table. 

But despite these limitations it is possible that the Aurora Toolkit can be used as a
prototype for an educational simulation construction kit. It is possible that with this
tool a classroom teacher, with no more technical skills than are required to create a
web site, could create an immersive 3D online educational simulation and manage the
learning of multiple learners as they interact with each other and the environment..    

1.6. Pilot Projects

Fig. 2. Figure 2. The Dewey School Simulation – Traditional Classroom
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At the time of writing, I and my colleagues are using the Aurora Toolset to develop
two educational social simulation environments. The first, a simple test of concept is
the Dewey School Simulation. This simulation was designed as an introduction for
university level teacher education students to the pedagogical philosophies of John
Dewey. The environment is a school with two classrooms, one built on traditional
philosophical line (Figure 2), while the other attempts to embody Dewey’s philosophy
(Figure 3). The learners are able to enter the school and explore the space, examining
the physical and structural differences between the two classrooms. At the same time
they can speak to the teachers and students of the two rooms, as well as with parents
and other educators. Because of the multiplayer aspect of Neverwinter Nights it is pos-
sible for up to 60 people to interact with in the simulation environment. Not all of
those have to be learners. In the case of the Dewey School simulation there was a
small group of students (n=5) and two instructors. One instructor played the role of
John Dewey himself, allowing the learners to questions him directly, not limited to a
pre-designed script. The second instructor took the role of the game master (GM). This
allowed him to observe the learners while remaining unseen. At any point I could
assume control of a computer controlled character with in the environment and interact
directly with the learners. This enabled me to modify the environment in real time dur-
ing the course of the simulation.
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Fig. 3. Figure 3. The Dewey School Simulation – Dewey Classroom
The second simulation under development is called Haven. This is a discrimina-

tion awareness simulation where the learners take the role of a discriminated minority
within a society. The reactions of the non-player characters, as well as those controlled
by the instructors would should both subtle and overt examples of differential treat-
ment for the learners’ characters, all with in the context of a larger society. Due to the
graphic limitations of the toolset, the society and characters in the simulation will nec-
essarily be of a fantastic bent; elves, dwarves, and such, rather than those of today’s
world. But this may end up proving beneficial as the learner will not automatically
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identify with any of the simulation’s races and will not come to the simulation with
any personal prejudice or defensiveness. This will be a significantly more complex
simulation than the Dewey School. It may push the toolkit beyond its limits. 

1.7. Questions to Answer

There are several issues that need to be looked at when considering the use of the
Aurora Toolkit to build immersive educational environments. What are the effects of
the built in pseudo-medieval graphic design metaphor for building a variety of simu-
lated environments?  How will these limitations affect the verisimilitude of the envi-
ronments? Our initial experience with the Dewey School simulation seems to suggest
that the learners were able to overcome the anachronistic clothing on the characters
and immerse themselves within the school context. But that is very preliminary and
may not be the case in other instances. Can the game design tools handle the construc-
tion of complex social content and interactions? It is possible that while the limits to
the ability to pre-program character reactions to learner actions or to have computer
characters initiate action may be surmountable using the real time controls available
within the game. The most important question is whether the tools can be used by
classroom teachers to create their own content. If not, might it be possible to create a
supplemental toolset to make it easier for non-programmers to use to Aurora Toolkit to
create the environments they want? These and many other questions have to be
answered before the technologies that are having such success in the entertainment
field can be brought to the classroom and training center, to really impact education.
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