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ICT and Teacher Education
A Lifelong Learning Perspective
Mohamed Chaib & Ann-Katrin Svensson

Prologue
The idea behind this book was generated from two diﬀerent sources. Some
years ago our research group People, Technology and Learning, at the university of Jönköping, Sweden, came to the conclusion that any sustainable development of ICT in the ﬁeld of Education should be based upon
teacher education. Research concerning the use of ICT in pre-school and
compulsory schools since 1992 (Svensson, 1996a; 1996b; 1998a; 1998b;
2000a; 2000b) raised questions about how teacher students should be prepared for the use of ICT during their training. From this basis, we invited
colleagues from diﬀerent countries to join us in a deeper reﬂection considering the future role of teacher education in the development of ICT and
the learning process. We organized an international conference on the use
of ICT in teacher education. The following texts are reviewed and selected
from the papers presented at this conference.
The theme of this conference, which was held in June 2004, The Challenge of Integrating ICT in Teacher Education – The Need for Dialogue,
Change and Innovation, centered on the role played by teacher education
in the global development of ICT-based education. New waves of ICTbased learning are developing throughout the world and this conference
was arranged to exchange ideas about how to improve teacher students’
knowledge about ICT in educational settings. One of the main questions
raised in this book is how teacher education is prepared to cope with ICT
challenges. As seen repeatedly throughout the chapters in this book we are
reminded that teacher education is far from being in the forefront of the
global drive towards a comprehensive and pertinent application of ICT
in the ﬁeld of Education. Throughout the world, schools expect to recruit
new teachers having the ability and aptitude to treat ICT in the teaching
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context. The book focuses on how teacher education keeps in pace with
these challenges, and how it will cope with them in the future.
Eﬀorts have been made in many countries, particularly in Scandinavia,
to promote ICT in schools. The purpose of this work is to merge some of
the reﬂections concerning the strategies adopted by diﬀerent countries in
diﬀerent demographic and cultural contexts. Experiences, gathered from
some Asian countries, gave a comparison base for many of these completely diﬀerent cultural and geographical contexts. This conference was
also attended by many participants from European countries. This book,
therefore, contains contributions from researchers from Asia, Sweden and
from other European countries.
The contributions are presented in order, starting with those of the two
keynote speakers, Professor Cheng from Hong Kong and Professor Holm
Sørensen from Denmark. They are followed by other contributions related
to the use of ICT in teacher education and ICT in the school context.
Professor Birgitte Holm Sørensen from the Danish University of Education in Copenhagen, Denmark, writes about ICT and Schools in the
Information Society – New Positions for Teachers. She notes the fact that
children’s informal learning has increased as the use of ICT has increased
in their leisure time. She argues that the role of teaching must change as
the circumstances for learning change. Teacher education must ensure that
teachers develop new strategies to teach, and handle new relationships between pupils and teachers depending on changes in society.
Holm Sørensen compares children’s formal learning with their informal learning and points out critical aspects that diﬀer between these. In
school contexts, ICT is the object of learning itself, whereas in leisure time
contexts it is rather seen as a play tool associated with a diﬀerent learning
characteristic.
Holm Sørensen also describes how a high level of ICT competence
distinguishes pupils in the classroom. Pupils having a high ICT competence tend to enjoy a higher regard from their peers. According to her,
teachers can be grouped into diﬀerent categories, based on whether, or
how, they use the computer in the classroom. According to Holm Sørensen, the school has to respond to students’ new knowledge; and the
challenge for teacher education is to prepare future teachers to use ICT in
creative and innovative ways.
In his chapter Three Waves of Teacher Education and Development: A Paradigm Shift in Applying ICT, Professor Yin Cheong Cheng from the Hong
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Kong Institute of Education outlines how teacher education around the
world is experiencing three waves of changes. The ﬁrst wave, decided from
above, deals with the role of the teacher. It is related to the ways teachers
can meet the changes in methods and learning processes. The objectives of
the ﬁrst wave are to attain a more eﬃcient way to fulﬁll the achievement’s
goals. Teachers’ competences and skills are measured by the extent to which
students’ tasks and goals have been achieved. ICT is used as an eﬃcient
tool of storage, transfer and delivery of knowledge to individual student
teachers.
The second wave refers to teachers’ eﬀectiveness and it’s impact on the
quality of education. The most important aspect in this wave is to improve
existing structures, organizations and practices in education to meet the
expectations and needs from the stakeholders. ICT in teacher education is
used to deliver the necessary knowledge and professional skills for teachers
to be eﬃcient and adapt to the challenges and changes in society and the
environment.
The third wave concerns lifelong learning, global networking, the
international outlook, and the use of information technology. This wave
emphasizes future eﬀectiveness. The third wave is characterized by a paradigm shift, which means that learning will be individualized, local, and
global and in which ICT is a prerequisite for change. Cheng describes
the important role of ICT in transforming teacher education into a more
local and global phenomenon. He notes the lack of systematic intentions
to implement ICT in teacher education and thus to facilitate a paradigm
shift in the educational system.
In his chapter The Challenge of ICT integration in Hong Kong Education - A
Case Study of SWOT, Cameron Richards, from the University of Western
Australia at Perth, gives us some ideas about the reasons behind the lack
of use of ICT in schools. He describes how SWOT (Strengths, Weaknesses, Opportunities, Threats) can be used as a powerful tool to identify the
local and global challenges for ICT in education. Using SWOT could lead
to pedagogical and institutional cultural changes. Richards takes Hong
Kong as one example showing the diﬃculties that occur when new theories and policies are introduced and meet the teachers’ educational context. Furthermore, he analyzes how teachers’ skepticism towards ICT in
education increases as ICT becomes associated with new ways of teaching, learning, and educational reforms. Richards claims that through a
SWOT analysis a foundation can be seen, leading to changes and progress
in teaching and pedagogical research.
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Tor Ahlbäck and Linda Reneland from Växjö University, Sweden, in the
chapter entitled Let’s Think About it – Considering the Strengths of Web-Based Collaboration, describe the eﬀects that could occur when students participating in a distance education programme, use virtual learning. They
also studied if the students’ metacognitive abilities changed from one year
to another, and if they could relate the course activities to their own learning in a critical and reﬂective way.
How students collaborated in problem-solving tasks was studied. The
authors noted the quality of the work done, motivation, the social interaction of student groups, and how they shared experiences. The theoretical
framework used in this study deals with students’ thoughts and reﬂections
about how learning is possible in the context of collaborative learning and
co-operative writing. Collaborative learning means a co-operation giving
an enhanced result beyond any individual study. Co-operative writing thus
refers to any situation in which work is divided between the participants.
Ton Koenraad, from the University of Professional Education at Utrecht,
Netherlands, writes about an EU-project, PRONETT, in his chapter Pronett – Networking Education and Teacher Training. PRONETT is a project
aimed to develop a regional as well as an international learning community
for pre- and in-service teachers and teacher educators. The website oﬀers
the possibility to co-operate and exchange ideas concerning teaching and
learning. Koenraad has studied students’ and teachers’ work in the Netherlands, Belgium and Great Britain by tracing published material on the
website. He found that the website was used for many purposes such as
student teachers’ publishing, web-based teaching material and texts, portfolios and peer group interactions, as well as guidance. The study shows
that the website is very useful and should be developed and improved.
Margaret Lloyd and Michael Ryan, from the Queensland University of
Technology in Australia wrote a chapter entitled Frameworks: Building
Purposeful Socio-Technical Learning Networks in Teacher Education. They
describe how ICT has successfully been used as a framework in teacher
education. The project Learning Networks is performed and works as a
learning environment for both content and context. By creating a virtual
infrastructure to facilitate a social network, by using digital video, audio,
video streaming and synchronous and asynchronous communication, discussion forums, chat rooms, and e-mail lists, students were encouraged to
explore other websites. Students also made their own rules and routines as
to how to behave and act on the website. The course includes theories of
8

group dynamics, as working in a team was a meta-activity. Great eﬀorts
were made to evaluate and reﬂect student’s opinions about their learning
experiences using ICT.
Jimmy Jaldemark, Ola Lindberg and Anders D. Olofsson, from Umeå
University, Sweden, present in their contribution Sharing the Distance or a
Distance Shared – Social and Individual Aspects of Participation in ICT-Supported Distance-Based Teacher Education, results in a study conducted on
distance-based teacher education. All the students had at least two years
ICT experience of teacher education.
This study was based upon the assumption that the students could
create a community based on their use of ICT. The students were expected
to develop an overall context in which they could support and learn from
each other, despite their separation in location and time.
The authors consider how integrated ICT has become in teacher education and how it inﬂuences students’ participation. They interpreted the
results of their study from the students’ statements about the learning process. The results were interpreted from three theoretical perspectives: social
constructivism, social constructionism and sociocultural theory.
Wesley Imms and Elizabeth Lloyd from the University of Melbourne in
Australia describe in their contribution, The ArTeach Project: One Strategy for Integrating ICT Skills and Curriculum Design During Pre-Service
Teacher Training, a project, in which ICT is integrated in teacher education. During a four-year period, the authors traced a student group who
developed a CD-ROM as a “survival-pack” to help them integrate ICT in
their education during their ﬁrst years as teachers. ArTeach is speciﬁc to visual art education, but can be used with most disciplines in teacher education. The survival-pack contains curriculum documents, plans for lessons,
teaching materials etc. The survival-pack contained teaching schedules,
lessons planning and teaching materials. In developing the CD-ROM survival-pack, ICT specialists as well as an ICT lecturer have participated.
In this project the students had to develop both theoretical and practical competences in ICT-supported educational settings.
Christina Chaib, from the School of Education and Communication at
Jönköping University, Sweden, in her chapter Collaborative ICT Learning
– Teachers’ experience presents an evaluation-study of the most important
ICT competence development programme ever undertaken in Sweden.
Sweden initiated between 1999 and 2002 a vast competence development
9

programme, IT in Schools (ITiS). The programme was aimed not only to
improve teachers’ use of ICT in schools but also to help to develop new
approaches to learning and teaching and extend the co-operation between
teachers from diﬀerent disciplines. This programme covered two thirds of
the teachers in Sweden; about 60 thousand including preschool to secondary school teachers.
The qualitative evaluation-study, reported by Chaib, shows what happens when teachers having diﬀerent competences and working in teams
encounter ICT together with pupils. She describes the teachers’ reﬂections
upon the way they co-operated together and the positive and negative aspects of the use of ICT. She also describes how the schools’ organization
inﬂuenced the use of ICT.
Ismail Guven, from Ankara University, and Yasemin Gulbahar, from Baskent University in Turkey write about Social Studies Teachers’ ICT Usage
in Turkey: Current State, Barriers, and Future Recommendations. They refer
to a study of 127 primary school teachers using ICT in social studies. The
Ministry of National Education in Turkey has made great eﬀorts to educate teachers in the use of computers in education.
Guven and Gulbahar used Rogers’s theory about the normal, bellshaped curve as a framework to illustrate how quickly people could adopt
technical innovations. According to the authors, use of computer programmes is widely spread among the studied groups of teachers.
This study examines both how and in what way ICT is used in education. The authors concentrate on the main obstacles to the use of ICT
in education. They also discuss what has to be done to facilitate teachers’
use of ICT in Turkish education. The authors highlight the enormous possibilities given by ICT but that these possibilities depend upon knowledge
about ICT.
Sue Ping Chan and Jennie Wong from the Hong Kong Institute of Education, Hong Kong, describe in their paper Transforming the “Context” of
Teaching and Learning: Issues and Directions for Planning and Implementation, how one through the use of ICT can create a high quality environment of learning, allowing a ﬂexible approach to learning and teaching.
Changes in the learning environment aimed to encourage self-directed
learning and to allow individual diﬀerences in both teaching and learning
strategies.
Chan and Wong present a study where students took courses in English with diﬀerent elements of ICT, such as getting tasks through the net,
using discussion forums and hypertext links.
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The aim was to investigate the eﬀects of online learning and students
attitudes, habits and experiences of online learning. Other important aspects focused in the study are related to how students develop insights
in the subject through discussions on the Internet. Chan and Wong also
highlighted the importance of the factors to be implemented in order to
satisfy the students.
Stefan Svedberg and Jörgen Lindh from the Jönköping International Business School in Jönköping, Sweden, write in their chapter ICT in the
Learning Process – As Part of a Dialogue When Teachers Encourage Pupils’
Learning, about teachers’ use of ICT to support students’ learning. They
describe the key teaching situations in which the computer may be used
to advantage. Svedberg and Lindh study how teachers can help students
create meaning from the information gathered. In the theoretical background, the authors discuss learning both with and without the computer
as well as the impact related to learning and knowledge when computers
are used. They relate their ﬁndings to discovery learning and democratic
values, problem solving and reﬂective discussions about pupils’ work and
how they solved their tasks.
Svedberg’s and Lindh’s paper is an attempt to show how to create environments to optimize learning with the use of computers in education.
The authors raise many important questions about ICT in education, as
well as giving opinions concerning learning and democratic issues.

ICT and Teacher Education: Some Swedish
Experiences
The challenges of ICT in teacher education are mainly related to how
teachers try to cope with children’s informal learning, which occurs outside the formal school environment. Confrontation between two diﬀerent
ways of coping with ICT could be illustrated by the following dialogue
about ICT use in school, taking part between a twelve-year-old boy and
his mother.
Alexander’s dialogue
Mother: How often do you use computers at school?
Alexander: We are not allowed to use them before school starts in the morning or after school ﬁnishes, and absolutely not during the day, but we can
use them the rest of the time.
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Mother: Why?
Alexander: Because the teachers do not want us to chat or to surf the Internet.
Mother: Why do they not want this?
Alexander: They don’t think it is good for us.
Mother: Well, I know, you have had computer lessons.
Alexander: Yes, we have had these three times and could choose an easy,
medium or diﬃcult course. I took the medium course but it was far to easy
for me. They taught us how to copy, cut and paste. In the third lesson they
were out on the Internet but I was sick that day.
Mother: Well, you are quick on the keyboard, so I suppose you have been
given typing and keyboard lessons?
Alexander: No, you learn it yourself when you are chatting.
As can be seen from this short dialogue, there is a discrepancy between the
teacher’s and the child’s ICT world. Between these we can determine and
identify the role expected from teacher’s education as a bridge builder between these two aspects of learning. This is the main focus of this book.
To bring about substantial changes in ICT-based learning, teacher
education would seem to be one of the optimum area and approach. And
yet it has been demonstrated (Chaib & Karlsson, 2001) that teacher education has still a long way to go to respond to the rapid changes brought
about by the introduction of ICT in schools.
As a result of its regular surveys, the Swedish Foundation of Knowledge and Competence Development, recently conﬁrmed that a majority of
student teachers are dissatisﬁed with the ICT education given by teacher
education schools and institutions.
Riis (2000) identiﬁed three distinct periods covering three decades
during which computers were successively introduced into Swedish education. During the 1970s, national policy makers were concerned solely
with enhanced awareness about the computer as tool and its eﬀect upon
society. During the second period, in the 1980s, the focus shifted towards
computing as a subject for study in upper secondary schools. The aim was
to teach the techniques the computers could supply and how computers
worked in diﬀerent contexts. The third period, beginning in the 1990s,
was concerned with how ICT, in general terms could be used to creatively
enhance students’ learning. Of particular importance in these developmental periods are the ideological and scientiﬁc arguments put forward by
the decision makers to motivate each change in the policies, which were
then implemented.
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It is not diﬃcult to postulate that the next logical stage in this development will be concerned with the worldwide enhancement of ICT in
teacher education. To achieve this global ICT development, we must make
the correct analysis of what constitutes the real problem, and identify the
fundamental possibilities. This book intended to contribute to review the
ﬁeld and suggest some alternatives.
Questions have been raised about what teacher education could
do leading the process of the integration of ICT in modern schooling.
Teacher education institutions should normally be those ﬁrst concerned
with the pedagogically adapted use of ICT. Integrating ICT into teacher
education courses has two aspects. The ﬁrst concerns teachers in educational programmes who use ICT as a tool in their practical pedagogical
activities. This means that professors use mainly ICT in the framework
of a speciﬁc course, so that student teachers will be given the opportunity
to gain knowledge of speciﬁc subjects. By doing so, the teacher can set
an example, showing the students how ICT can be used in the optimum
way when using it him/herself. However, the incorporation of ICT into
teacher education can also imply that students are speciﬁcally educated in
the didactics of ICT, meaning they have an opportunity to discuss the use
of ICT as a tool in teaching from diﬀerent aspects. A competent teacher
educator can show them diﬀerent perspectives and how to critically view
ICT possibilities.
ICT didactics is a fundamental element in student teachers’ education
and practical training. Integrating ICT into teacher training programmes
must reﬂect both these forms of action. It is not suﬃcient to use ICT as
an instrument for student teachers’ own learning. ICT requires a didactic
approach of its own, and students need guidance to become competent
and critical users of ICT.
Do, for example, student teachers have a right to demand as much
training and didactic guidance as they are given in, say, mathematics?
This question is controversial and is not easy to answer. Newly examined
teachers will often meet pupils who are probably more experienced in the
practical use of ICT than they are. This means that teacher education must
provide training programmes so that student teachers feel conﬁdent when
using ICT.
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ICT as Seen and Experienced by Student Teachers
In a study conducted by Chaib and Karlsson (2001), it was found that
some problems appear more than others in how ICT is shaped in teacher
education. The central theme in the interviews of students focused upon
the meaning, the inﬂuence and the impact of ICT. The students expressed
their meaning out of two central aspects: learning by demand and learning
with the help of others.
Learning by demand expresses the lack of support and speciﬁcation
of achievable goals expected from the students by their professors. It may
be diﬃcult for a professor to demand this from students if he or she is not
fully aware of the possibilities given by ICT.
Learning with the help of others refers to the fact that students can
develop their ICT skills by communicating with other students. Learning
with the help of others is a very good way of learning, but is not always
suﬃcient. Students’ self learning needs to be supplemented by experienced
instructors. Students want their intellectual abilities to be challenged by
demands on them by someone who masters ICT better than they do
themselves.
If students report being satisﬁed with their ICT training, they still
often feel that they are missing one important element. They feel that they
do not have enough time to use and reinforce the knowledge they have
acquired. This is not easy to obtain within teacher education programmes.
To solve this perceived problem, students would like to see ICT applications as an integrated part of each course.
Another way to establish ICT knowledge in teacher education is to
instigate continuous competence development, in which the initial knowledge acquired constitutes the prime basis for career-long learning. This
strategy calls for teacher education to provide and introduce an open-ended lifelong learning programme, in which new concepts and knowledge
are constantly provided to both pre-service and in-service teachers.

A Lifelong Learning Perspective on ICT Education
The lifelong learning perspective suggested above could be adopted whenever ICT literacy is taken into consideration. There are obvious diﬀerences between book related knowledge and ICT-based knowledge. Book
related knowledge is considered to have a longer retention period and a
deeper impact on the intellectual mind. ICT-based knowledge is normally
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considered as a renewable supply and to be sustained must be constantly
reviewed.
Lifelong learning as a phenomenon is generally deﬁned from two different perspectives. These are the lifelong and the lifewide learning processes. Lifewide learning is related to the diﬀerent forms of learning during a
person’s life. They are regarded as formal learning, non-formal learning, and
informal learning.
Generally speaking, formal learning is that which is given in formal
institutions, e.g. schools and universities. Non-formal learning occurs in
other institutions, such as study circles, a popular form of continuing education in Scandinavia. Both formal and non-formal learning are awarded
with some form of diploma or, at least, an oﬃcial recognition. Informal
learning refers to the learning, which occurs in everyday life, and where the
learner is not usually conscious of the learning process. This category also
includes learning labeled as tacit learning or tacit knowledge. ICT learning
does, in fact, occur in all these forms of learning.
These three forms of lifewide learning are not mutually exclusive. They
appear in each of us during our entire life. Lifelong learning on the other
hand, refers to the process by which an individual is given the opportunity
to learn throughout his/her entire life, from the cradle to the grave.
Although the term lifelong learning is widely used, its practical use in
the shaping of career and competence development is rarely mentioned
and hitherto not really investigated. Educators have mostly concentrated
on the design of the formal learning function. Relevant questions have
been raised regarding the phenomenon of lifelong learning and the training of ICT-skilled teachers. As we have noted previously, ICT skills are
developed not only in formal learning contexts, or limited to in-service
training. Teachers’ ICT skills should be developed throughout their entire
career. We should seek to establish ICT training programmes based on
teachers’ individual abilities and real competence.
Most of the current ICT training programmes available are trainer
rather than teacher centered. They focus on ICT as an information and
communication device, and lack any appreciation of teacher follow-up
and pedagogical support strategies. The optimal aim of ICT-based education should be the shift from, what I would like to call, a deﬁcit-based to
a competency-based approach. A deﬁcit-based approach is the compensatory approach, the main purpose of which is to compensate for teachers’
lack of competence. The competency-based approach aims to integrate
teachers’ knowledge, skills and experience in the building and extension
of ICT skills.
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This strategy could help to move teachers from their dependency on
external monitoring to solve their problems, towards the growth of a professional self-reliance in instructional decision-making.
We must develop innovative forms of skills improvement among
teachers. This can be done by shifting the focus from learning individuals
to a learning community giving the mutual solidarity required for this
form of collaborative competence development.
In her contribution to this book, Birgitte Holm Sørensen examines
the evidence that children’s ICT competence is mostly acquired and developed in informal settings, e.g. in leisure time activities. She concludes that
the challenges are thus to enable future teachers to explore and exploit the
potential of ICT connected learning. This means that teachers should have
the facilities to develop learning processes based on creativity related to
the subjects they teach. Holm Sørensen’s observations pose a double challenge. One is the challenge ICT development constitutes towards teacher
education. The second challenge is posed by the demands from pre-service teachers on teacher education to prepare them for the use of ICT in
their practical training. As stated in this book by Yin Cheong Cheng, the
challenge of ICT regarding education as a whole, and teacher education
speciﬁcally, this constitutes a paradigm shift or, as he calls it, a Third Wave
relating to the application of information sources and communication
technology in modern teaching.
In one sense the way to respond to these challenges could be found
in the creation of innovative and ﬂexible forms of teacher education. In
this innovative form of education the students are oﬀered basic platform
of formation that are supplemented by recurrent modules of continuing
formation. The continuing modules of formation are related to the new
challenges teachers have to face, e.g. ICT. Holm Sørensen concludes that
teachers must function in both horizontal and vertical relationships with
pupils. This exhortation calls for a lifelong learning perspective on teachers’
ICT competence. They must thus learn how to work cooperatively as a
“community of practice.”
When teachers learn to work co-operatively, and address instructional ICT-related problems, they show a greater capacity to solve problems
than they could have done individually (Chaib et al., 2004). This observation calls for the necessity of developing co-operative and collaborative
approaches towards learning ICT among both in-service and pre-service
teachers. If co-operation and collaboration can be seen to be vital among
students, it is even more important among teachers. We are aware that
organizational frames for this learning are limited, both in schools and
teacher education.
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The general integration of ICT in teacher education probably calls for
the individual teacher not to be seen as a “ﬁnished product” when leaving
teacher education, but as a lifelong learner. As such, teachers must be prepared to learn the basics of ICT, to incorporate new technology, and new
pedagogical methods to improve their teaching. Educational programmes
for in-service teachers should also aim to enhance not only their skills as
ICT users, but also as ICT developers.
It is tempting to argue for a utopian form of teacher education in which
the syllabus could be divided into two parts. Teacher education could be
planned from a basic education programme together with a compulsory
and recurrent programme complementing the basic one. This would mean
a teacher education of e.g. four years, in which the three ﬁrst years are conducted as of present, but the fourth year would be individualized. This last
year could be divided into several modules containing continuing course
segments, guaranteeing in-service teachers a permanent and lifelong competence development, e.g. in the use and application of ICT.
We must also consider the importance played in the organizational
context, in which ICT is taught and used. The research ﬁndings of Chaib
and Karlsson (2001), Chaib et al. (2004), and Svensson (1996a, 1998a),
support the idea that ICT, in many situations, requires an adapted organizational context for its frictionless use. It is a lure to believe that a modern
technology device such as ICT can be used within existing organizational
frames developed for diﬀerent educational contexts. Teacher education
shows particular diﬃculties in the adaptation and wider use of ICT. These
diﬃculties relate to the excessive demands on teacher education to incorporate new items into an already crowded curriculum.
The question if ICT requires new organizational forms does not only
concern teacher education. This question has been widely discussed and
investigated in the ﬁeld of industrial production and the organization of
work-place production. However, opinions diverge upon these issues.
Some maintain that ICT requires not only new forms of organization,
but also a new philosophical conception of labour distribution (Castells,
2002).
A metaphor could illustrate the ambiguity caused by the combination
of advanced technology with obsolete organizational forms of production.
Both France and Sweden have high-speed trains. In France, these trains are
called TGV (Train à Grande Vitesse). In Sweden, similar trains are called
X2000. Both trains aim to transport passengers rapidly with a maximum
of comfort. There are, however, fundamental diﬀerences between these
two technological achievements. In France, one can travel on the TGV
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at a speed of about 300 km/H and a maximum of silence and stability. A
similar trip in Sweden, at only 200 km/H, is a rather shaky and uncomfortable experience. And yet both the TGV and the X2000 are products
of the same technological age. The Swedish X2000 is actually more recent.
The diﬀerences between these two high speed trains is that the French
TGV runs on a newly constructed track, speciﬁcally designed for the high
speed trains, whereas the X2000 still runs on a track system built for a
completely diﬀerent kind of train traﬃc.
Integrating ICT means that we must examine the possibilities of optimizing the use of new technology so this makes the technology economically viable and pedagogically meaningful.
In order to provide a sustainable ICT-related professional teacher development, we should extend the scope of teacher education so that it
becomes a more integrated part of the teacher’s whole career development.
We should then be able to still educate in-service teachers, and renew their
skills throughout their entire career. This is particularly valid for the sustainability of competence related to new technologies.
Teacher education in relation to ICT should be seen as a solid structure provided during in-service education periods and that this solid structure will be able to sustain and support competence development during
the lifelong learning process.
If ICT development is to be sustainable, it should also permeate all
pedagogical activities, not only a few of them. Teachers and professionals
sometimes consider ICT as being only a tool in the improvement of teaching and learning. ICT as a device should only be considered as an artefact
in the new way of teaching. The teacher remains the prime mover in the
teaching process.
There are, however, two misconceptions that should be noticed and
avoided. The one tends to ascribe to ICT the properties of a universal
medicine, able to solve all the problems of schooling. Fortunately, such
concepts occur very rarely nowadays. The other misconception tends to
minimize the importance of ICT, and considers it as a gadget easily used
by everyone.
ICT has changed not only educational life, but also the whole of our
social life. This is a fundamental challenge that we must accept and address
in a responsible way. ICT in itself cannot solve the problems of education,
but it can create new problems. That is why pre-service and in-service
teachers need to have the best philosophical, ethical and pedagogical awareness to confront the challenges they will meet during their career. This
is why our responsibilities as teacher educators are also to identify these
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challenges, to cope with them and to prepare our students for their transition from students to teacher professionals, having integrity, distance and
preparedness.
We must try to approach ICT-based education with our students
using a humble but even critical view of modern technology and how it
is reshaping our everyday life. In other words, we should scrutinize ICT
not only from its pedagogical dimension, but from the philosophical and
ethical bases entailed.
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ICT and Schools in the Information
Society
New Positions for Teachers
Birgitte Holm Sørensen

Introduction
Children’s educational development in connection with their ICT usage
has accentuated the signiﬁcance of informal learning processes. The competences which they have developed in a number of areas indicate that on
the basis of this informal learning many of them will be able to function
in our information society’s virtually based education programmes and in
modern workplaces: they are accustomed to share knowledge and use ICT
in communicative processes (Sørensen, 2003). According to the ﬁndings
of several investigations, Danish, Northern European and international,
children’s principal use of media takes place outside school, and they learn
media use primarily from other children and from their own experimentation (Drotner, 2001; Livingstone & Moria, 2001; SAFT, 2003; Sørensen,
2003). Children’s informal learning thus plays an important role in their
daily encounter with ICT; and it is important that the schools should be
able to draw on the knowledge which children construct outside school
and the manner in which they acquire it. Teachers must develop new skills
and approaches, and this presents teacher training with new challenges.
This article will focus on the role of the teacher in relation to the use
of ICT in schools, and will attempt to answer the following questions:
How do children learn to use ICT? How do teachers react to children’s
informal learning in relation to ICT? What new challenges will teachers
have to face, and what new teacher positions are relevant for schools in the
information society?
There will ﬁrst be a brief introduction to the empirical and methodological basis of the article, and then children’s informal learning with
ICT will be in focus; here, social learning theory and networking theory
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will play a central role. The informal learning processes which children
undergo in their use of ICT mean that they develop competences which
they bring with them to school, from which a cultural encounter arises
between pupils and teachers. This cultural encounter will be discussed in
the article, and its signiﬁcance for the relations between the school’s actors
will subsequently be considered. Next, the position of the teachers will be
considered, with the introduction of educational knowledge management
as a new challenge and strategy in the context of the school. At last the
article will take up the challenges in relation to teacher training and the
teachers of the future.

Empirical and Methodological Approach
The article is based on the ﬁndings of three studies: a ﬁve-year research
project “Children’s growing up with interactive media – in a future perspective”1; an investigation of teachers functioning in the form of school
and with the type of educational praxis characteristic of the industrial society; and an investigation of teachers functioning in the form of school
and with the type of educational praxis characteristic of the information
society. According to Trilling and Hood (2001), the industrial society’s
schools and educational praxis is characterised by time-slotted and scheduled organisation with classroom-bounded communication and with the
teacher as knowledge source, whereas the schools and educational praxis
of the information society are characterised by open, ﬂexible and primarily
project-based learning, where the learning and communication processes
are not restricted to the physical space of the classroom but are rather
a world-wide communication with the teacher co-learner, facilitator and
consultant (Trilling & Hood, 2001).
All three of these studies are qualitative and inspired by the anthropological approach in their study of a social complexity where relational
patterns are central. From an anthropological point of view, this complex
social ﬁeld is understood as the connections between social conditions and
actors with their mutual involvements (Hastrup, 2003). The focus is thus
not on the individual as such but on the person as part of a social system,
“the individual in a community” (Hastrup, 2003). In the social ﬁeld, connectivity and reciprocity are taken for granted, both when they are visible
and when they are invisible. The social ﬁeld also contains cultural conditions. Together with the human encounter with artefacts in the form of
actions and activities, the social should be regarded as an element in the
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deﬁnition and constitution of the cultural. The projects make use of a wide
variety of research methods, including participant observation and interviews with individuals, groups and focus groups (Olesen & Audon, 2001;
Sørensen & Olesen, 2000).

Children’s Learning of ICT – Informal Learning
Processes
In schools, learning is the aim of the activities carried out, whereas in
children’s spare time learning is a means to enable them to join in the play,
to play computer games, to chat and make home pages etc. Learning is
thus a precondition and an integrated part of playing where children need
to be in a good situation (Huizinga, 1993).
The characteristics of informal learning are that it takes place principally outside of institutionalised education and is unpremeditated learning
as a means in connection with such activities as play, computer games and
chat. Formal learning takes place in educational institutions as premeditated learning, and here learning is the general aim of the activities which
are carried out.
It can be observed that when children use ICT in their spare-time
culture they construct various forms of learning to enable them to acquire
the necessary skills. There are learning hierarchies, learning communities,
learning networks and simultaneous learning, each of which functions in
diﬀerent contexts and which are occasionally integrated. The individual
learning forms can be said to make up a set of learning strategies, and
these are the procedures which children follow to enable them to carry out
an activity and to acquire knowledge. The individual learning forms also
describe the forms of organisation constructed to enable learning.
When several children of diﬀerent ages are together, their own hierarchical organisation functions as a learning hierarchy, with the youngest members learning from the older children or the inexperienced from
the experienced (Sørensen, 2003, 2004). Lave and Wenger use the term
legitimate peripheral participation for the process by which learners are
gradually integrated into the group. This term is related to the apprenticeship principle, in which learning is more or less controlled by the master
and skilled worker organisation. Children’s self-organisation shows some
points of similarity to this legitimate peripheral participation, but with the
great diﬀerence that the children’s organisation takes place within their
own culture where they can join in or drop out as they choose, which
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would not be the case in an apprenticeship situation at a workplace since
here work allocation and training are organised and controlled by the master. In the children’s own organisation, one often sees that the oldest or
most knowledgeable sit in front of the computer, in the next row the next
oldest or next most competent, and in the back row the youngest or the
least competent. These hierarchical rows express a pecking order in which
age, knowledge and ability are the parameters determining how the children position themselves. Verbal participation is most pronounced among
the children closest to the computer, whilst it is virtually absent among the
children furthest away from the computer. In the furthest circle the basic
learning strategy is observation. Children establish and connect themselves
to these more or less loosely organised learning hierarchies because they
discover that here is a way to learn made up of direct observation, experimentation, conversation and narration2 (Sørensen, 2003, 2004).
Children’s use of the computer often entails a learning community, for
instance when they play a computer game together; learning is here a vital
element in the communal activity as it is the means enabling them to be
active in the game (Sørensen, 2003, 2004). According to Hastrup, a community should not be understood as a collection of facts but as “a special
understanding of how social life hangs together and how individual conditions,
individual deeds and personal experiences interact” (Hastrup 2003, p. 25).
Etienne Wenger oﬀers a theory for understanding a community of praxis
which is relevant to children’s learning communities, since they are linked
to a praxis. Wenger’s theory was developed in connection with the learning
which takes place at workplaces (Wenger, 1998; Wenger, McDermott &
Snyder, 2002) and is thus applicable to the present study, since workplace
learning is also a means to something else, like creating a product or carrying out a project3. Attention is directed to the context and focuses on
learning as an element of everyday praxis. Praxis communities are thus “…
groups of people who share a concern, a set of problems, or a passion about a
topic, and who deepen their knowledge and expertise in this area by interacting
on an ongoing basis” (Wenger, McDermott & Snyder, 2002, p. 4). Applying Wenger’s theory to children’s learning communities, they demonstrate
an ongoing exchange of ideas in which the children develop a common
understanding of the situation and of the process they are undergoing.
In this exchange of ideas, participation and reiﬁcation are both separate
and connected processes. Participation is an active and complex process
in which children combine action, speech, ideas, feelings and aﬃliation.
Children’s reiﬁcation concretises the community’s jointly developed ideas
as terms and symbols, for instance when they construct a landscape for a
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game or produce a text or another product. It can be said that reiﬁcation
makes praxis explicit, though Wenger points out that it is not possible to
give a full account or codiﬁcation of a praxis (Wenger, 1998). It is a matter of mutual engagement, as in a computer game where children draw on
each other’s knowledge, use it and are dependent on it to enable them to
do battle against a group. They constantly discuss their common enterprise
in order to establish their common goal, developing a repertoire of actions,
words and routines as part of the communication within the community.
These communities are often long-lasting, with participants meeting several times a week to play the same game, and learning is an integrated and
necessary element, with learning processes principally connected to shared
performance, experimentation, comparison, conversation and discussion.
Furthermore, in their use of ICT, children establish learning networks
where they develop strategies for seeking out knowledge, sharing it with
others and constructing new knowledge (Sørensen, 2003, 2004). A network can be described as a system of connections between units. However,
children’s networks should not be understood as the kind of formally established networks which are often seen in adult culture, where they are
formed in relation to professional or other interests4. Children’s networks
are informal, and here the writings of the German philosopher and sociologist Norbert Elias are of interest. Elias regards people as linked via chains
of units which he calls interdependencies5. Individual children or groups are
understood as interdependent units in a network. Elias uses another term
in his account of network: ﬁguration, by which he means structures of relations between human actors who are orientated towards and dependent
on each other (van Krieken, 2002). Elias’s use of ﬁguration as a pendant to
network implies an understanding of ﬁguration as a lesser system of connections constructed around interdependent people and groups where the
power balance is changing and asymmetrical. He focuses on the relational nature of social existence, emphasising that the dynamic of ﬁguration
depends on the shared social complex forming the collective foundation
for individual conduct (ibid.). By means of the network, the common
“language” is formed which forms the basis for both the individual and the
collective dynamic. Some of the ﬁgurations or networks which children
participate in or construct acquire the status of learning networks with
relation to the digital media, since for children they represent a way of learning which the digital media have especially emphasised6. These learning
networks are connected to and/or based on various digital activities, and
are both physical and virtual. By means of the network, children may communicate knowledge to each other which forms a stage in their learning
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process; or the learning process may proceed as a reciprocal construction
process to which several children on the network contribute. This is often
the case in solving problems, for instance how to advance in a computer
game, a multi-media programme, etc. Exchange of ideas and knowledge
takes place when children are together at the computer, or via e-mail, cellphone, in chat rooms and in diﬀerent internet discussion groups. Children
are very much aware of who they can draw on in the ﬁguration for help
with the problems that arise in their various digital activities: they soon get
to know who is well up with what in the diﬀerent ﬁgurations they are in.
Here, learning processes are connected with verbal communication and
narrating and with practical demonstration and imitation.
Learning hierarchies, learning communities and learning networks
can be termed socially based forms of learning. A form of learning which
is especially characteristic of children’s spare-time culture is simultaneous
learning. It is distinct from other forms of learning in not being particularly social, but must be seen as a form of learning especially connected these
days to older children’s spare-time activities. As they get older, children
learn to engage in a number of simultaneous actions and diﬀerent communications. Whilst they do their school homework they also carry out
many parallel activities: checking e-mail, downloading music, searching
the net, chatting with their friends. They have performed the same actions
many times, perhaps also practising to become faster, and have thus internalised the knowledge and skills they have acquired, both physiologically
and cognitively (Sørensen, 2003, 2004). In other words, repeated use has
developed simultaneous competence (Sørensen, 2001), which on the one
hand enables them to navigate their way through a complex situation and
perform a number of parallel actions, whilst on the other new simultaneous learning strategies are constantly required to enable the children
can perform new actions and commnications. Simultaneous learning must
thus be understood as a complex of learning strategies enabling parallel
actions and communications.
These four forms of learning which can be registered in children’s spare-time use are for them ways of learning to use ICT. They are eﬀective
learning forms, which it can be relevant in many contexts to integrate into
the school’s teaching and learning processes, and not merely in relation
to ICT. Children do bring these learning forms into the schools to some
extent, but they do not ﬁt well into the ﬁxed syllabus and teacher-directed
learning of the industrial society’s school organisation. They are far more
suitable to the information society’s school organisation with its projectbased and student-directed learning.
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Cultural Encounter Between Teachers and
Autodidactic Pupils
The computer made a serious entry into family life during the 90s, followed around the turn of the millennium by the internet. Both have now
become integrated elements in children’s everyday play, entertainment and
learning, and have important functions in their culture. Many children
grow up in homes where the parents do not use the computer, and this
has meant that they have had to teach themselves computer skills; as mentioned earlier, they learn these skills ﬁrst and foremost by experimentation
and with the help of other children. Some children develop ICT competence far beyond that of their teachers, and this often creates problems
in school. And even though children achieve very diﬀerent levels of ICT
competence7, in general their approach to the media is simply to get going
and feel their way forward. As a result of their participation in various types of informal learning forms, children are autodidactic to a high degree.
And in contrast to the children, teachers have a very diﬀerent approach
which is largely structured by a feeling that they need formal instruction
before they can make use of the computer in school. As one teacher put it:
“How can I use that machine in my teaching? I haven’t been to a course yet.”
In the encounter between teachers and pupils, a social ﬁeld is constructed from the relations and reciprocities which are established. With
ICT as the focal point, a social encounter arises in this social ﬁeld between
pupils and teachers, in respect of their diﬀerent media uses and the connected knowledge, meaning formations and values. This cultural encounter directs focus onto the new relations between teachers and pupils, their
new positions in the school and their experience of the options available
to pupils and teachers.
When pupils and teachers at schools, organised for the industrial society, were asked about their experiences with ICT at the school they included accounts and descriptions about themselves or each other.

Statements About Pupils
On the basis of the empirical material the following statements were given
about the pupils in relation to ICT. They can be divided into three categories: the ﬁrst deals with the pupils’ learning forms, the second focuses on
the pupils who achieve a special position in class, and the last deals with
the pupils’ non-applicable competences.
27

• Pupils learn together from each other
• Pupils draw on their network
• Pupils as instructors
• Pupils take responsibility for IT
• Pupils’ digital media competence is not of signiﬁcance for the school
The ﬁrst two statements deal with the forms of learning by which the
pupils learn from each other and with each other’s help in the communities they establish in their spare time or have built up in class, or else drawing on networks they have formed both in and outside school. The pupils
are quite aware of who knows what, and draw on both children and adults
with special competences in a particular area. Many of the older children
are not restricted to learning carried out in a physical space but also learn
in virtual communities and networks which they establish on the internet
in connection with on-line games, chat etc. (Sørensen, 2003). In general,
children just get on with it. They don’t remark on whether or not they have
attended a course or make it a decisive factor whether they have or have
not received instruction. They get on with it, just as they do with many
other things they want to learn. For instance, when they play online games
they soon pick up the English vocabulary needed to participate.
When children use the computer in class it is very common for them
to draw on each other’s competences before asking the teacher. This isn’t
always the case, however: some children are very positive that it is the
teacher one asks when one is at school – it is an ingrained praxis form in
what Trilling and Hood term the industrial society’s school (Trilling &
Hood, 2001), where learning relations are of a vertical character.
The next two statements deal with the fact that in learning processes
with ICT some pupils acquire a special position in the class. This is particularly the case with a group of pupils with special competences, since it
is them whom the other pupils very often question. Some assume the role
of master in the group when the other pupils request them to demonstrate
something, or when the other pupils just go and watch them and try to
imitate what they are doing. In some cases the teacher asks these especially
competent pupils to act as instructors to other pupils or groups of pupils,
either to assist the teacher or because the teacher lacks the competences
which these pupils have.
One teacher said that she deliberately makes use of such pupils since they can understand each other’s explanations more easily. Furthermore,
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there are pupils who simply “take responsibility for IT”: they take over
quite quietly and without any kind of discussion, because they can see that
the teacher is unable to manage. Many pupils are quite aware that their
teachers are not always so good at using ICT; some of them express criticism of this, but on the whole they do not criticise. It’s just the way things
are. They often have the same status at home, as the one to whom parents
and siblings turn for advice (Sørensen, 2001). Many of these power users8
are quite aware that they are skilled in this area, and they use their skill
perfectly unaﬀectedly as they are accustomed to helping in many diﬀerent
contexts.
The last statement, that the pupils’ digital competence was not signiﬁcant in school, was especially made by a teacher who has attended many
ICT courses. The point here is that the pupils’ spare-time use of games,
chat, internet etc. does not develop competences which are useful in school,
where the most usual digital activities are the use of writing programmes
and goal-directed internet searches, in which the pupils are insuﬃciently
skilled. This view of the pupils’ competences is totally in contrast to the
metaphors used in the world of research: cyberkids, net generation, the
digital generation, front soldiers of globalisation, net nomads (Haraway,
1991; Papert, 1999; Tapscott, 1998; Williams, 1999); it is a view which
has also been expressed in other projects, where pupils are assessed on
the basis of their knowledge of the text programme used by the school.
In relation to such teachers, the competent pupils often adopt a policy
of non-confrontation or invisibility and do not advertise their knowledge
and ability (Sørensen, Olsen & Audon, 2001). The statement can thus
be understood as expressing these teachers’ fear of domain loss, and also
indicates an educational approach which is restricted to the traditional
curriculum and teaching form. Such an approach strives to adapt ICT to
the academic tradition rather than renewing professional practices on the
basis of technological innovation.

Statements About the Teachers
The statements concerning teachers and ICT are listed below, divided into
three categories. The ﬁrst category deals with teachers who do not use
ICT, and comprises two statements. The second category, also with two
statements, focuses on teachers who use ICT with diﬃculty; and the last
category deals with teachers who have diﬀerent approaches to using ICT.
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• The teacher plans his teaching without thinking about ICT
• The teacher needs to go on a course before using ICT in the school
• The teacher ﬁnds that ICT takes time from the teaching
• The teacher wants to use ICT, but has to be led by the hand
• The teacher gets going and makes use of the pupils’ competences
• The teacher uses ICT creatively and innovatively
Many teachers plan their semester’s teaching without thinking about how
ICT can be integrated in their plans, whilst others assert that they cannot
be expected to include these media in their teaching until they have received instruction in their use.
Some teachers ﬁnd that ICT takes time away from teaching school
subjects; if, for instance, the class has to use a new programme, the time
taken to learn it reduces the time available to teach the syllabus. This is a
statement which a number of teachers agree on, as is also shown in the
Norwegian Pilot project (Lund & Almås, 2003). These teachers regard
ICT as a separate concern beyond the teaching of school subjects and not
as an integrated element which can bear fruit in the teaching and learning
of those subjects. Another group of teachers who have picked up some
knowledge of ICT at courses or by other means are actually keen to make
more use of computers and the internet in their teaching, but “they need
to be led by the hand,” as one teacher put it. If they do not make plans and
book a room in good time, the project is hopeless9.
There are some teachers who have never been to courses and have
limited competence but are aware of both the advantages and the necessity of both pupils and teachers learning to use the media. They simply
get on with it and rely on the competences possessed by class members,
honestly admitting to the pupils that they are no experts themselves but
hope that problems will be solved if they all help each other. They meet the
challenges posed by the media and also those in relation to their function
and position as teachers. These teachers are open to the pupils’ competences and ideas, and together they develop processes in which the teachers
themselves also learn. The last group of teachers share this openness, and
are creative and innovative in their media use. They investigate the existing
digital teaching resources, ﬁnd out how to use the internet and make use
of the opportunities it presents. An example of this is a teacher who was
reading a novel with a class and arranged a net-based conference so that
the pupils could communicate with the author, ask questions and con30

verse about the book and experiences originating from it10. This group of
teachers experiment and try out the various options and programmes to
assess their educational and academic value.
On the basis of the above it seems clear that a cultural encounter is
underway between a large group of pupils and teachers. Human beings are
constantly exposed to changes and reinterpretations in relation to which
they must create and reproduce themselves (Hastrup, 2003). The digital
media are a new element in society which the school’s actors need to relate
to. Children don’t give it much thought as the digital media have been
around since before they were born, or have emerged for them later and
gradually been integrated into their play culture and everyday lives. But
teachers have to create and reproduce their professional stance in relation
to this phenomenon. The diﬀerent groups of teachers, discussed above,
tackle this new situation in diﬀerent ways. Some are rejecting and procrastinating, constantly putting oﬀ what they regard as a problem and
continuing as they always have done. Others would like to change, but
practical barriers and lack of knowledge prevent them from creating and
reproducing themselves in relation to the new challenges. This is not the
case with the third group, who take up the challenge and ﬁnd satisfaction
in doing so.

Horizontal Relations
In some situations, ICT appears to contribute to the creation of a new
order, or rather a new form of complexity in the social community constituted in the class, since the media help to break down the top-down order.
Pupils occasionally acquire the teacher’s traditional function as the one
who is asked questions and who gives help. This implies that digital artefacts are an element in the reciprocities and dynamics constructed among
children, and between children and adults. Where reciprocal relations
were previously vertical they have now also acquired a horizontal character.
With the competences they acquire out of school, children have assumed
a position which is historically unprecedented, since a group of children
have competences at a higher level than those of many adults. Previously it
was very common for children to acquire competences which made them
important actors in their families and in their everyday lives. This was true
of children from farming families, and is still the case to a certain extent:
these children often acquire the necessary competences for working in the
family business by learning the praxis in association with their parents and
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siblings. Digital praxis learning is of a diﬀerent nature as it takes place by
and large in the children’s culture and mutually among children but does
not have the same work function in the home. But in reality it holds a
great resource, which is not suﬃciently exploited in school.
It is no longer possible to regard children exclusively as objects for a
concept of educational-psychological development in which ﬁxed phases
are decisive for the planning of teaching, a perspective in which children
are seen as to a large extent malleable. However, the focus of the last 15–20
years’ research into children’s culture and the new sociology of childhood
has been on children as active, participatory and competent (e.g. James,
Jenks & Prout, 1998; Qvortrup, 1994; Sommer, 1996). With the arrival
of the digital media it has become clear that children play an active role
in their own developmental and educational processes (Drotner, 2001;
Sørensen & Olesen, 2000). It is however important to realise that even
though it often seems that children’s competence in using ICT is of such
a high standard that they can have a high degree of control over their own
learning processes, there is no guarantee that their grasp of the content is
of the standard required, and it is here that the teacher has a position and
function even though it may seem external to what the pupils are doing
at the computer. One teacher has said: “Many of the pupils say that they
rarely need their teachers and sometimes forget that they’re there.” Children’s
handling of the new media gives then a diﬀerent status at school, a status
which contributes to the detraditionalisation of relations between teacher
and pupil.
The nature of the cultural encounter between pupils and teachers differs depending on their respective background and attitudes, and this has
an eﬀect on how the options for acting in the social ﬁeld of the class are
experienced. With regard to the changed positions of teachers and pupils,
one teacher in the study said:
It has been our experience that when we work with ICT the roles are sometimes reversed. The pupils’ knowledge and experience are often greater
than the teacher’s, and when they are working at the computer we see new
strengths and team relations emerge among the pupils. They are good at
using each other, and quickly ﬁnd out who is expert in diﬀerent areas.

This implies that teachers must be ready to let go of their exclusive authority and dare to move into new areas in collaboration with their pupils.
This will lead to a form of work in which the pupils are continually experimenting and building on their own experience. Another teacher puts it
like this:
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Development within ICT is so rapid that teachers cannot manage to acquire
suﬃcient knowledge in all relevant areas. It is therefore important that the
work is based on the pupils’ individual and joint knowledge.

It is clear that teachers’ use of ICT and their openness to it gives the pupils
options which they value. Children want to use the digital media both in
and outside school (Sørensen, Olesen and Audon, 2001) because they see
it as giving them greater freedom to organise their work with respect to
place and time, to organise the subject matter and to structure their learning. The relations between teachers and pupils also become more equal,
with them often working together on a project and researching and learning together. In the Norwegian Pilot project11 the same changes in relations are found as are described here (Lund & Almås, 2003). The pupils’
competences are a “natural” and frequently vital part of the work, and this
extends the options for both pupils and teachers. Conversely, if teachers
are opposed to the use of digital media the pupils experience their options
in school as restricted, and for some children especially, the power users,
this can be a marked preclusion of possibilities which they know would
facilitate their learning processes.

New Teacher Positions and Knowledge Management
In the traditional hierarchically organised schools of the industrial society
the teacher is in charge of the central planning of class work, with division of tasks, surveillance of the pupils and exercises to ascertain progress.
When learning processes in schools come to be organised in what Trilling
and Hood (2001) term the learning praxis of the information society, the
pupils often create their own projects and are more or less self-determining in carrying them out. This asks for new relations between pupils and
teacher and requires the teacher to assume new positions and new forms
of leadership: on the one hand, the pupils have a certain degree of freedom
in their work, but on the other there is a need for structure and qualiﬁed
input, and to ensure that the projects the children are working on are of
suﬃcient value and that they work towards the prescribed aim. In other
words, the teacher must both manage the pupils’ greater degree of freedom
and function as a leader to ensure goal-directed processes. This implies that
in many circumstances the teacher’s position assume a new character, for
which the term knowledge management can be used. Knowledge management can on the one hand be described as a tool or a method which can
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be used by a business for problem solving or as a strategy for organising
knowledge, and on the other hand can be seen as a work culture in which
time is allowed for dialogue and thereby for the sharing of knowledge
among the staﬀ as a natural element in the business (Christensen, 2002).
In an educational context where the teacher is leader in relation to a
group of children, the challenge is to apply knowledge management as a
means to problem solving, as a strategy for organising knowledge and in
the establishment of a learning culture where knowledge management is
an integrated element. When much of the teaching process is organised
as projects, the pupils often create their own projects and are more or
less self-determining in carrying them out. This means that the relations
between pupils and teacher change and that teachers must establish new
forms of leadership, since on the one hand the pupils have a certain degree
of freedom to inaugurate, organise and carry out their projects, whilst on
the other there is a need for qualiﬁed input to ensure that the projects are
of suﬃcient value and that the children work towards the prescribed aim.
Pedagogical knowledge management means that the teacher becomes
a manager in an organisation which is open-ended and unpredictable, and
where he or she must constantly relate to many diﬀerent projects and learning processes. Pupils working on diﬀerent types of digitally based projects
are likely to be self-organising and self-determining to a large extent, and
the teacher has responsibility for these self-organising and self-determining
units. The teacher is in charge of these projects at the managerial level, and
also of the children who are themselves in charge of their own projects.
When the pupils function in a school organisation in which much of
the time they work on projects and use ICT on a day to day basis as an
integrated part of the learning process, the position of the teachers and
their relations with their pupils undergo a change which can be seen as
parallel to changes in workplaces at the managerial and organisational level. In these years a process of debureaucratisation is underway in many
businesses and organisations, and this makes room for self-management,
self-organisation and self-regulation. Debureaucratisation can be seen as
a stage in a cultural change in the power structures that were prominent
in traditional industry, where external control was an aspect of the managerial concept (Morgan, 1988). In the information society’s schools, selfmanagement, self-organisation and self-regulation will be integrated into
the pupils’ learning processes. The pupils’ presentation of their projects to
other groups of pupils and parents will improve the pupils’ yield capacity
in connection with their projects.
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The Challenges
The challenge for teacher training is to enable teachers of the future to
explore and exploit the learning potential connected to ICT and to equip
them to facilitate the learning process by developing creativity in their use
of ICT in relation to the subjects they teach. It is not only a question of
using ICT as a tool in learning and teaching but of exploring it in the interest of innovative and fertile learning and teaching processes. In relation
to this, there is an educational potential in children’s digitally based spare
time activities such as chat, games, news groups and home pages which
can be developed and used in many diﬀerent contexts, of which language
learning is particularly prominent. Furthermore, educational knowledge
management should be part of the aspiring teacher’s professional stance; it
will be natural in the context of the school to include and apply the ICT
knowledge constructed by the pupils out of school, just as the pupils’ outof-school forms of learning and social learning theory should be part of
educational praxis in the schools. This implies that aspiring teachers must
enter into new relations and take up new positions in relation to their pupils. Teachers must function in both horizontal and vertical relations.
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Notes
1

This project received ﬁnancial support from the Humanistic Research Council, and was carried out 1997–2002 by delegates from the Danish University of
Education, Roskilde University and the University of Southern Denmark. Cf.
e.g. Sørensen, Jessen & Olesen, 2002; Sørensen & Olesen, 2000.
2
”Narration” should here be understood as concrete ocurrences put into narrative form.
3
Both at workplaces and in children’s out of school activities learning is a means, whilst at school and in other institutions of education it is an aim.
4
Such networks are formally constituted, with regular meetings etc.
5
The term implies mutual dependency.
6
The term learning network is used here instead of learning conﬁguration, since
network is a term in common use.
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7

Per Schultz Jørgensen deﬁnes competence as the acquisition of knowledge and
skills which enable one to act in a social situation (Schultz Jørgensen, 2001).
As used in this article, the term is to be understood in much the same way,
with the qualiﬁcation that it can also apply to action in a non-social situation.
Schultz Jørgensen also stresses that the actions performed by the surrounding
group should also be seen as competent. Eva Gulløv also takes up this point in
her deﬁnition of children’s competences: “They are also determined in relation
to local acknowledgement of competence. It isn’t enough, for instance, for a child
to know about Ramadan if no-one else acknowledges this as important knowledge.
To be competent is to have skills corresponding to the local criteria of competence”
(Gulløv 1999, p. 173). Competences are thus context dependent, and this often
makes it diﬃcult to generalise on the subject.
8
This term is taken from the project Power Users, U.S. Department of Education http://www.ed.gov/programs/ﬁpseec/applicant.html
9
At some shools computer rooms can be booked for a year ahead, which means
that some teachers book several regular slots each week.
10
This example is taken from a teacher presentation given in connection with
the CVU teachers courses in January 2002.
11
The Norwegian Pilot project is a large national initiative which is comparable
to the Danish ITMF project.
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Three Waves of Teacher Education and
Development:
Paradigm Shift in Applying ICT
Yin Cheong Cheng

Introduction
The impacts of globalization, international competitions, and local socialpolitical demands have induced rapid changes in many countries in different parts of the world since the turn of new millennium. In such an era
of fast transformation, education reform inevitably becomes necessary and
teachers and their schools have to face numerous new problems, uncertainties, and challenges rising from their internal and external environments.
In addition to teaching, teachers are often required to take up expanded
roles and responsibilities related to school management, curriculum planning and development, new teacher mentoring, staﬀ development, schoolbased action projects, and working with parents and outside leaders and
professionals (Boles & Troven, 1996; Cheng, Chow, & Tsui, 2001; Fessler
& Ungaretti, 1994; Murphy, 1995).
In such a rapidly changing context, how teachers can be empowered
and prepared to take up new roles and perform teaching eﬀectively to meet
the challenges and new expectations from education reforms is a crucial
concern in policy making, reform and practice of teacher education and
professional development in the Asia-Paciﬁc region and its counter parts
(Cheng, Chow, & Mok, in press). Particularly in a context of growing emphasis of applying and integrating information and communication technology (ICT) in education, a key issue confronting educators and leaders
is how ICT should be applied in teacher education and development to
enhance professional learning and support teachers eﬀectively to perform
new roles and face up to new challenges in education for the future.
According to Cheng (2001a, 2002a, 2003a, b, c, d), the worldwide
education reforms are experiencing three waves since the 1970s. These wa39

ves of reforms are mainly based on diﬀerent paradigms and theories of
education eﬀectiveness, and they result in employing diﬀerent strategies
and approaches to changing schools and education. In general, the ﬁrst
wave emphasizes on internal eﬀectiveness with the focus on internal process improvement through external intervention or input approach. The
second wave pursues the interface eﬀectiveness in terms of school-based management, quality assurance, accountability and stakeholders’ satisfaction.
In facing the challenges of globalization, information technology, and
knowledge-driven economy in the new century, the third wave is moving
towards pursuit of future eﬀectiveness.
Teachers are the key actors to implement educational practice and
educational reform. In each wave, how teachers are eﬀectively prepared
responsive to the waves of education reforms inevitably becomes an important concern in the program implement-ation, policy formulation, public debate and research in teacher education and develop-ment. In particular, how the conception and practice of teacher education at diﬀerent
levels (including individual, site and system levels) should be changed with
the support of ICT to meet the challenges of reforms is a crucial issue in
ongoing policy debate, eﬀort and research for ensuring teacher eﬀectiveness.
This keynote speech aims to report how the worldwide eﬀorts of
teacher education and development, echoing the movements of various
education reforms, are also experiencing three waves with diﬀerent paradigms for conceptualizing teacher role, teaching eﬀectiveness and practice
of teacher education and development at diﬀerent levels of education system. With the characteristics of these three waves, the speech highlights
the implications for paradigm shift in applying ICT in teacher education
and development.
It is hoped that the presented waves of teacher education and related
paradigm shifts in using ICT would provide a comprehensive typology for
understanding the complex and dynamic relationships among the major
trends of education reform, teacher education and application of ICT and
formulating eﬀective strategies for professional development and practice
with ICT for the 3rd wave education in the new century.

First Wave: Teacher Internal Effectiveness
Assuming goals and objectives of education are clear and consensus to
all, the ﬁrst wave of school reforms and initiatives since the 1970s focuses
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mainly on internal eﬀectiveness, with eﬀorts made to improve internal performance particularly the methods and processes of teaching and learning
in educational institutions. Many changes are government-directed and
top-down, with the aim to improve school arrangements and education
practices, thus enhancing their eﬀectiveness in achieving the goals and objectives planned at either the site level or the system level. Improvement of
teacher and student performance up to identiﬁed standards obviously had
been a popular and important target for educational reform.
Following the emphasis on internal school eﬀectiveness, the discussion of teacher education in the ﬁrst wave focuses heavily on preparing
teachers to ensure their eﬀectiveness for internal school processes particularly teaching and learning. In this line of thinking, ensuring teacher
eﬀectiveness mainly refers to the teacher’s achievement of planned education goals particularly in terms of students’ education outcomes. The
higher achievement in planned education goals implies the higher teacher
eﬀectiveness. Therefore, eﬀorts of teacher education often focuses on developing or improving teachers’ competence and performance to achieve the
planned school goals often in terms of students’ learning performances and
other school outcomes (Cheng, 1997a). To a great extent, teacher education
of the ﬁrst wave aims to ensure teacher internal eﬀectiveness.

First Wave Models of Teacher Internal Effectiveness
Cheng and Tsui (1999) proposed seven models for understanding and ensuring teacher eﬀectiveness. Each model represents an important perspective that describes and emphasizes certain aspects or factors that are closely
related to teachers’ performance and contribution in a school organizational context. As shown in Table 1, the goal and task model, the working
process model, and the absence of problems model are the ﬁrst-wave models with focus mainly on teachers’ internal and personal improvement for
teacher internal eﬀectiveness.
The goal and task model
The goal and task model is very often used in assessment of teacher eﬀectiveness in school. It is generally believed that teachers have their planned
goals and assigned tasks and they should make their best eﬀorts to accomplish them. It assumes that a teacher is eﬀective if he/she can accomplish
the planned goals and assigned tasks in compliance with school goals. The
extent to which the goals and tasks have been accomplished is often percei41

ved as the measure of teacher eﬀectiveness. The typical examples of teacher
eﬀectiveness indicators include achievement of teaching objectives, fulﬁlment of job speciﬁcations and performance standards, student learning
outcomes (such as academic achievements in public examinations), etc.
Therefore, teacher education and staﬀ development should help
teachers:
• to understand education aims, school goals, standards and benchmarks of professional practices;
• to have the competence to set clear, meaningful, long-term and shortterm goals and standards for their teaching and professional practices;
• to communicate these goals and standards to students, colleagues, and
parents and form collective forces to achieve them;
• to have the knowledge, skills, and commitment to achieve these goals
and standards; and
• to have competence to monitor and assess whether they have achieved
stated goals or conformed to given professional standards.
The working process model
In a system perspective, teachers’ eﬀorts are transformed to educational
outcomes through their working processes. The working process model
assumes that smooth teaching and working processes enable teachers to
perform their teaching and assigned tasks eﬀectively resulting in valuable
and fruitful student learning outcomes or school achievements. Therefore
teachers are seen as eﬀective if they can ensure the quality of teaching and
working process in discharging their duties. The important areas for monitoring teacher eﬀectiveness are in terms of the characteristics of working
process, including teaching style, teachers’ job attitudes and behaviors,
relationships with students and colleagues, classroom management, contribution to decision making and school planning, etc. According to this
model, teacher education and development aim at helping teachers:
• to understand the meaning and contribution of educational practice
or working process to the achievements of school outcomes;
• to have the competence and commitment to ensure the quality of
their working process;
• to have the relevant knowledge and skills to design and strengthen the
teaching process which encourages students’ active participation in
learning, team work, and trusting relationship;
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• to monitor and evaluate the strengths and weaknesses of their working
and teaching activities; and
• to develop a positive classroom culture and a high quality environment for students’ learning.
The absence of problems model
Since there is often lack of a clear conception and criteria for teacher eﬀectiveness, it is often easier to identify the weaknesses, problems, and defects
(indicators of ineﬀectiveness) than the strengths of a teacher (indicators of
eﬀectiveness). The absence of problems model assumes that teachers are
basically eﬀective if there is absence of problems, troubles, defects, weaknesses, and misbehaviors when they are discharging their duties. Particularly, when assessing new and inexperienced teachers, the main objective
would be to identify the problems and weaknesses for improvement, rather
than excellence in performance. Therefore, teacher education should help
teachers:
• to be aware of the existing or potential problems and defects that affect their practices;
• to have the knowledge and skills to monitor, identify, evaluate, and
prevent diﬀerent types of problems existing in their working and
teaching processes; and
• to have positive attitudes towards problem identiﬁcation and solving
in their work.
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Table 1. 1st wave models of teacher internal eﬀectiveness
Model of
Teacher
Effectiveness
Goal and Task
Model

Conception of
Teacher Internal
Effectiveness
x Achievement of
planned goals and
assigned tasks in
work or teaching

Working
Process Model

x Maintenance of
smooth teaching
and working
processes

Absence of
Problems
Model

x Absence of
problems and
defects in their
teaching and work

Teacher Education and Development for
enabling teachers to….
x to understand education aims, school goals, &
professional standards;
x to have the competence to set goals and
standards for their practices;
x to have the knowledge, skills, and
commitment to achieve these goals and
standards; and
x to have competence to monitor and assess
the achievements of goals & standards.
x to understand the contribution of educational
practice to school outcomes;
x to have the competence and commitment to
ensure the quality of their working process;
x to have the knowledge and skills to design
teaching process for students’ active learning;
x to monitor and evaluate their working
activities; and
x to develop a positive classroom culture and a
high quality environment for students’
learning.
x to be aware of the existing or potential
problems and defects that affect their
practices;
x to have the knowledge and skills to monitor,
identify, evaluate, and prevent problems
existing in their work and teaching; and
x to have positive attitudes towards problem
identification and solving in their work;

Implications for Applying ICT in
Teacher Education and Development
The use of ICT in teacher education is
limited, mainly on improving the
efficiency of delivery of planned
curriculum and professional
competence, particularly for:
x achieving the given goals and
standards,
x improving the internal process and
environment of teacher work, and
x avoiding potential problems and
defects in teaching and professional
work
Whether ICT can be used to facilitate
paradigm shift in professional learning
and teacher education is not a major
concern.

Applying ICT in the First Wave
The use of ICT in teacher education is often limited and superﬁcial, mainly on improving the eﬃciency of delivery of planned curriculum and professional competence, particularly for achieving the given goals and standards, improving the internal process and environment of teacher work,
and avoiding potential problems and defects in teaching and professional
work. To a great extent, ICT is mainly used as an eﬃcient tool of storage,
transfer and delivery of professional knowledge and skills from teacher
educators or central sources to individual teacher learners. Whether ICT
can be used to facilitate paradigm shift in professional learning and teacher
education is not a major concern in the ﬁrst wave.

Second Wave: Teacher Interface Effectiveness
Responding to concerns with the accountability to the public and stakeholders’ expectation in the 1990s, the second wave of education reform
emphasizes interface eﬀectiveness in terms of education quality, stakeholders’ satisfaction, and market competitiveness, with most policy eﬀorts
aim to ensure quality and accountability to the internal and external stakeholders (Coulson, 1999; Evans, 1999; Goertz & Duﬀy, 2001; Heading-
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ton, 2000; Heller, 2001; Mahony & Hextall, 2000). Quality assurance,
school monitoring and review, parental choice, student coupon, parental
and community involvement in governance, school charter, and performance-based funding are some typical examples of measures to pursue and
enhance eﬀectiveness at the interface between the educational institution
and the community (Cheng & Townsend, 2000). How to improve the
existing structures, organizations, and practices in education at diﬀerent
levels to meet stakeholders’ needs and expectations, is a major concern in
the second wave of reforms.

Second Wave Models for Teacher Interface Effectiveness
Similar with the second wave models of school eﬀectiveness, the resource
utilization model, the school stakeholder satisfaction model, the accountability model, and the continuous learning model in Table 2 are the second-wave models of teacher eﬀectiveness with emphasis on managing
and handling the interface between teachers themselves and their working
environment. These models pursue teacher interface eﬀectiveness.
The resource utilization model
Facing the pressure of diverse expectations of multiple school constituencies and the challenges from the changing educational environment,
teachers are often required to accomplish diﬀerent tasks with diverse goals
and objectives within a tight time frame. Resources (e.g. available time,
high quality teaching materials, equipment, facilities, expert and technical support, new teaching methods, etc.) often become a critical factor in
accomplishing the assigned tasks and meeting diverse goals and expectations. Therefore, teachers are deemed eﬀective if they can maximize the
use of allocated resources in their work processes and procure the needed
support to overcome diﬃculties and accomplish diﬀerent tasks even with
diverse and competing goals. Therefore, teacher education aims at helping
teachers:
• to understand the nature and importance of resource-input to working and teaching processes and achieving planned tasks and education outcomes
• to have the professional competence to procure and manage scarce
resources and maximize their use for teaching and school work; and
• to have social power and skills to win the support and resources from
colleagues, parents or the community for their work.
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The school constituencies satisfaction model
This model is now attracting more attention of school leaders and practitioners in using it to assess teacher eﬀectiveness. The reasons are twofold.
First, in the recent school reform movements, there is a strong emphasis on
educational quality. The concept of quality is closely related to the satisfaction of clients’ needs or expectations. Second, the objective measurement
of task achievement, job performance, or working process is often technically diﬃcult and conceptually controversial. Therefore, the satisfaction of
school’s strategic constituencies (e.g. principals, school supervisors, members of school management council, the oﬃcers or inspectors of Education
Department, leaders of parents association, etc.) is often used as the critical
element to assess teacher eﬀective-ness. Teachers are eﬀective if the major
school constituencies are at least minimally satisﬁed with their performance. Therefore teacher education programs should help teachers:
• to understand how key school constituencies can inﬂuence the goals,
inputs, processes, and outcomes of their work and teaching;
• to identify and understand what are the major expectations and needs
of powerful school constituencies;
• to have professional commitment, knowledge and skills to perform
tasks that can meet the needs and expectations of major constituencies
eﬀectively;
• to be aware of the changes in needs and expectations of diﬀerent constituencies particularly students and parents and have the ability to
adapt to these changes; and
• to have the necessary social skills to work with various school constituencies.
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Table 2. 2nd wave models of teacher interface eﬀectiveness
Model of
Teacher
Effectiveness
Resource
Utilization
Model

Conception of
Teacher Interface
Effectiveness
x Utilization of
allocated resources
and acquisition of
inputs for working
processes,
completing tasks and
achieving outcomes

School
Constituencies
Satisfaction
Model

x Satisfaction of
important school
constituencies’
expectations and
demands

Accountability
Model

x Demonstrating
evidence of their
accountability

Continuous
Learning Model

x Adaptation to the
challenges from
changing
environment
including external
and internal teaching
contexts.

Teacher Education and Development for enabling
teachers to….

ICT in Teacher Education and
Development

x to understand the nature & importance of resourceinput to working and teaching processes and
achieving planned tasks and education outcomes
x to have the professional competence to procure and
manage scarce resources and maximize their use
for teaching and school work; and
x to have social power and skills to win the support
and resources from colleagues, parents or the
community for their work.
x to understand how key school constituencies can
influence the goals, inputs, processes, and
outcomes of their work and teaching;
x to identify and understand what are the major
expectations and needs of powerful school
constituencies;
x to have professional commitment, knowledge and
skills to perform tasks that can meet the needs and
expectations of major constituencies effectively;
x to be aware of the changes in needs and
expectations of different constituencies particularly
students and parents and have the ability to adapt
to these changes; and
x to have sufficient social skills to work with different
school constituencies.
x to understand the significance of their work related
to community services, public relations, school
image and accountability to perceptions of the
public;
x to have the professional ethics, knowledge and
skills to ensure accountability in practice and build
up professional image and reputation during
working process;
x to have competence to develop internal and
external social networks to support their
professional practice and status; and
x to maintain a good relationship with various
stakeholders in the community.

The use of ICT in teacher
education is limited, mainly on
delivery of the necessary
knowledge and skills for teacher
interface effectiveness, particularly
competence and skills on:
x
x
x
x

effective acquisition and use of
resources for work,
satisfying the key
stakeholders’ expectations and
needs,
showing accountable to the
public and stakeholders, and
adapting to challenges from
the changing environment

Whether ICT can be used to
facilitate
paradigm
shift
in
professional learning and teacher
education is not a major concern.

x to be aware of the impacts of environmental
changes, societal developments, policy trends, and
community needs on their work and teaching;
x to have techniques to collect relevant information
and perform the SWOT (strengths, weaknesses,
opportunities, and threats) analysis of their
professional situation and work;
x to have the professional competence to adapt their
working process and performance to the changing
needs and expectations of students, parents and
the community according to the results of
environmental analysis;
x to identify the gaps between theory and practice
and change their operations or governing values;
and
x to have regular monitoring and evaluation to provide
feedback
information
for
their
continuous
improvement and professional learning.

The accountability model
In pursuit of an open and democratic society, the public has now a greater concern with schools’ performance and accountability because of the
large investment into schools. Schools and teachers are required to provide
educational services “worth for money” and they should be more accountable to students, parents, and other major school constituencies. The accountability model focuses on teachers’ accountability and reputation in
assessing teacher eﬀectiveness. This means that teachers are required to demonstrate their competence and responsibility in discharging teaching and
school activities and making related professional decisions. The current
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emphasis on account-ability and quality assurance in educational reforms
in both Western and Eastern societies seems to support the importance
of the accountability model to understanding, assessing and monitoring
teacher eﬀectiveness. To be responsible and accountable, teachers should
provide more information about their work standards, performance and
consequences to school constituencies. With this model, teacher education
should help teachers:
• to understand the signiﬁcance of their work related to community services, public relations, school image and accountability to perceptions
of the public;
• to have the professional ethics, knowledge and skills to ensure accountability and build up professional image and reputation during working process;
• to have competence to develop internal and external social networks
to support their professional practice and status; and
• to maintain a good relationship with various stakeholders in the community.
The continuous learning model
Currently, the changing educational environment is producing great impacts on nearly every teacher. From the perspectives of the satisfaction
model and the accountability model, teachers should meet the changing
requirements and needs of multiple school constituencies and should be
accountable to them. From the perspectives of the working process model
and the goal and task model, teachers are required to improve the teaching
and working process continuously in achieving the assigned tasks eﬀectively in a rapidly changing teaching environment. It seems that teachers
should adapt to the external and internal changes, cope with the diﬀerent
challenges, meet the diverse expectations, and develop themselves through
continuous learning if they want to be eﬀective.
The continuous learning model assumes that impacts of environmental changes are inevitable and therefore, a teacher is eﬀective if he/she can
learn how to make improvement and adaptation to his/her environment
(Fullan, 1993; Senge, 1990). The model considers teacher eﬀectiveness as
a dynamic concept involving continuous improvement and development.
Therefore, programmes of teacher education and development should help
teachers:

48

• to be aware of the impacts of environmental changes, societal developments, policy trends, and community needs on their work and teaching;
• to have techniques to collect relevant information and perform the
SWOT (strengths, weaknesses, opportunities, and threats) analysis of
their professional situation and work;
• to have the professional competence to adapt their working process
and performance to the changing needs and expectations of students,
parents and the community according to the results of environmental
analysis;
• to identify the gaps between theory and practice and change their
operations or governing values; and
• to have regular monitoring and evaluation to provide feedback information for their continuous improvement and professional learning.

Applying ICT in the Second Wave
From the above 2nd wave models of teacher education, it seems that the
use of ICT in teacher education is also limited as in the ﬁrst wave, mainly
on enhancing the delivery of the necessary knowledge and professional
skills for teacher interface eﬀectiveness, particularly technical competence
on eﬀective acquisition and use of resources for work, satisfying the key
stakeholders’ expectations and needs, showing accountable to the public
and stakeholders, and adapting to challenges from the changing environment. Whether ICT can be used to facilitate paradigm shift in professional
learning or build up a locally and globally networked environment for
teacher education may not a major concern.

Third Wave: Teacher Future Effectiveness
At the turn of the new century, people began to doubt whether the second
wave of education reforms can meet the challenges in a new era of globalization, information technology, and new economy. Even if the existing
stakeholders may be satisﬁed with the quality of education services and the
schools are accountable to the community, education may be still ineﬀective or “useless” for our new generations in the new millennium as the aims
and outcomes of education are once found nothing to do with the future
needs in such a rapidly changing environment.
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Particularly when knowledge-driven economy and information technology are strongly emphasized in the new millennium, many people urge
paradigm shift in learning and teaching and demand reforming the aims,
content, practice, and management of education at diﬀerent levels to ensure their relevance to the future (Burbules & Torres, 2000; Cheng, 2000a,
b; Daun, 2001; Stromquist & Monkman, 2000). The emerging third wave
of education reforms emphasizes strongly future eﬀectiveness in terms of
relevance to the new education functions in the new century as well as relevance to the new paradigm of education concerning contextualized multiple intelligences, globalization, localization and individualization (Cheng,
2002a). The pursuit of new vision and aims at diﬀerent levels of education,
lifelong learning, global networking, international outlook, and use of information and technological are just some emerging evidences of the third
wave (Cheng, 2001c).

Paradigm Shift in Learning
The discussion of teacher eﬀectiveness and teacher education for the third
wave can be based on the following questions:
1. What paradigm shift in learning is being pursued in the new century
particularly in the context of globalization?
2. What implications can be drawn for the roles of teacher and teaching
in implementing the third wave reforms and the new paradigm of
learning?
According to Cheng (2002a, b), the paradigm of education should be
shifted from the Traditional Site-Bounded Paradigm to a New Triplization
Paradigm. The new paradigm emphasizes the development of students’
contextualized multiple intellig-ences (CMI) (including technological,
economic, social, political, cultural, and learning intelligences) and the
processes of triplization (including globalization, localization and individualization) in education. As shown in Table 3, the characteristics of
learning of new paradigm are completely diﬀerent from the traditional
paradigm and summarized as follows (Cheng, 2001a):
Traditional paradigm of site-bounded learning
In the traditional thinking, students’ learning is part of the reproduction
and perpetuation process of the existing knowledge and manpower struc50

ture to sustain developments of the society, particularly in the social and
economic aspects. Education is perceived as a process for students and
their learning being “reproduced” to meet the needs of manpower structure in the society. The proﬁles of student and learning are clearly diﬀerent
from those in the new paradigm.
In education, students are the followers of their teachers. They go through standard programs of education, in which students are taught in the
same way and same pace even though their ability may be diﬀerent. Individualized programs seem to be unfeasible. The learning process is characterized by absorbing certain types of knowledge: students are “students” of
their teachers, and they absorb knowledge from their teachers. Learning is
a disciplinary, receiving, and socializing process such that close supervision
and control on the learning process is necessary. The focus of learning is on
how to gain some professional or academic knowledge and skills. Learning
is often perceived as hard working to achieve external rewards and avoid
punishment.
In the traditional paradigm, all learning activities are school-bounded and teacher-based. Students learn from a limited numbers of school
teachers and their prepared materials. Therefore, teachers are the major
sources of knowledge and learning. Students learn the standard curriculum from their textbooks and related materials assigned by their teachers.
Students are often arranged to learn in a separated way and are kept responsible for their own learning outcomes. They have few opportunities
to mutually support and learn. Their learning experiences are mainly institutional experiences alienated from the fast changing local and global
communities. Learning happens only in schools within a given time frame.
Graduation tends to be the end of students’ learning.
New paradigm of triplized learning
In the new paradigm, learning should be borderless and characterized by
individualization, localization, and globalization.
Student is the centre of education. Students’ learning should be facilitated to meet their needs and personal characteristics, and develop their
potentials particularly CMI in an optimal way. Individualized and tailormade programs (including targets, content, methods, and schedules) for
diﬀerent students are necessary and feasible. Students can be self-motivated and self-learning with appropriate guidance and facilitation, and learning is a self-actualizing, discovering, experiencing, and reﬂecting process.
Since the information and knowledge are accumulated in an unbelievable
speed but outdated very quickly, it is nearly impossible to make any sense
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if education is mainly to deliver skills and knowledge, particularly when
students can ﬁnd out the knowledge and information easily with the help
of information technology and internet. Therefore, the focus of learning
is on learning how to learn, research, think, and create. In order to sustain
learning is lifelong, learning should be facilitated as enjoyable and self-rewarding (Mok & Cheng, 2001).
Students’ learning should be facilitated in such a way such that local
and global resources, support, and networks can be brought in to maximize the opportunities for their developments during learning process.
Through localization and globalization, there are multiple sources of learning. Students can learn from multiple sources inside and outside their
higher institutions, locally and globally, not limited to a small number of
teachers in their institutions. Participation in local and international learning programs can help them achieve the related community and global
outlook and experiences beyond education institutions. Now, more and
more examples of such kind of programs can be found in Japan, Hong
Kong, France, and USA. Also their learning is a type of networked learning. They will be grouped and networked locally and internationally.
Learning groups and networks will become a major driving force to sustain the learning climate and multiply the learning eﬀects through mutual
sharing and inspiring. We can expect that each student can have a group
of life long partner students in diﬀerent corners of the world to share their
learning experiences.
It is expected that learning happens everywhere and is lifelong. Education is just the preparation for a high-level lifelong learning and discovery
(Mok & Cheng, 2001). Learning opportunities are unlimited. Students
can maximize the opportunities for their learning from local and global exposures through internet, web-based learning, video-conferencing, crosscultural sharing, and diﬀerent types of interactive and multimedia materials (Education and Manpower Bureau, 1998; Ryan, Scott, Freeman, &
Patel, 2000). Students can learn from world-class teachers, experts, peers,
and learning materials from diﬀerent parts of the world. In other words,
their learning can be a world-class learning.

52

Table 3. Paradigm shift in learning
New Paradigm of
Triplized Learning

Traditional Paradigm of
Site-Bounded Learning

Individualized Learning:

Reproduced Learning:

x
x
x
x
x
x

x
x
x
x
x
x

Student is the centre of education
Individualized Programs
Self-Learning
Self-Actualizing Process
Focus on How to Learn
Self Rewarding

Student is the follower of teacher
Standard Programs
Absorbing Knowledge
Receiving Process
Focus on How to Gain
External Rewarding

Localized and Globalized Learning:

Institution-Bounded Learning:

x
x
x
x
x
x

x
x
x
x
x
x

Multiple Sources of Learning
Networked Learning
Lifelong and Everywhere
Unlimited Opportunities
World-Class Learning
Local and International Outlook

Teacher-Based Learning
Separated Learning
Fixed Period and Within Institution
Limited Opportunities
Site-Bounded Learning
Mainly Institution-based Experiences

Paradigm Shift in Teacher Education and Development
The paradigm shift in learning implies that the quality and role of a teacher
in the new century is completely diﬀerent from the traditional one, as
summarized in Table 4 (Cheng, 2001b).
Table 4. Paradigm shift in teaching
New Paradigm of Triplized Teaching

Traditional Paradigm of Site-Bounded Teaching

Individualized Teaching

Reproduced Teaching

x

x

As Centre: Teacher is the centre of education

x

Partially Competent Teacher

x
x
x
x
x

Standard Teaching Style
Transferring Knowledge
Teaching as Delivery Process
Achieving Standard
Teaching as a Practice of Previous Knowledge

x
x
x
x
x
x

As Facilitator: Teacher is the facilitator or
mentor to support students’ learning
Contextualized Multiple Intelligence
Teacher
Individualized Teaching Style
Arousing Curiosity
Teaching as Facilitating Process
Sharing Joy
Teaching as Lifelong Learning

Localized and Globalized Teaching:

School-bounded Teaching:

x
x
x
x
x

x
x
x
x
x

Limited and Bounded Teaching
Separated Teaching
Site-Bounded Teaching
Limited Opportunities in Teaching
Teaching Providing Mainly School Experiences

x

As School-bounded and Separated Teacher

x

Multiple Sources of Teaching
Networked Teaching
World-Class Teaching
Unlimited Opportunities in Teaching
Teaching with Local and International
Outlook
As World-Class and Networked Teacher
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Diﬀerent from the ﬁrst and second waves, teacher eﬀectiveness of the third
wave should be a type of “Teacher Future Eﬀectiveness” that aims at facilitating and ensuring the aims and practices of learning eﬀective and relevant
to the future of new generations in an era of globalization, transformation
and intelligence-based economy. With paradigmatic changes in the role
of teacher and teaching, inevitably, there is also a similar paradigm shift
in teacher education and professional development. The paradigm shift
of teacher education and professional development can be summarized as
follows (Cheng, 2001b) (Table 5):
Table 5. Two paradigms of teacher education
New Triplization Paradigm
For Teacher Education
(3rd wave)

Traditional Site-Bounded Paradigm
For Teacher Education
(1st wave & 2nd wave)

Aims of the New Teacher Education

Aims of the Traditional Teacher Education

To develop teachers as triplized CMI and life long learning
teachers who will creatively contribute
x
to development of students’ triplized life long self learning
as a CMI citizen of a CMI society and a CMI global village
with multiple developments; and
x
to schools’ triplized development as a CMI school and
learning organization.

To equip teachers with the necessary competence to deliver
knowledge and skills to students such that students can survive
a local community or meet the manpower needs of a society in
the economic and social developments

New Teacher Education Curriculum

Traditional Teacher Education Curriculum

x
x

x
x

Subject Focused Curriculum
Standard Subject Curriculum Structure
The structure is often linear, step by step, and subject
dependent.

x

Subject-Bounded Curriculum

x
x
x

CMI & Triplization-Focused Curriculum
Triplized Curriculum Structure
The structure is often hybrid, integrative, and interactive
with the support of IT, networking, local and global
exposure, and field experience and virtual reality.
World-Class and Globalzied Curriculum
Localized Curriculum
Individualized Curriculum

New Teacher Education Pedagogy

Traditional Teacher Education Pedagogy

x
x
x
x
1.
2.
3.
4.
5.

x
x
x
x

Delivering Knowledge and Skills to Teachers
Site-bounded of Teacher Learning
Separated Teacher Learning
Absence of IT, Classroom-Bounded Pedagogical
Environment

x

Limited Opportunities for Learning, Fixed Period, Within
Teacher Education Institution

x

Pedagogy lacks a clear linkage with CMIs development
and it is often driven by the delivery of subject knowledge
and external standards in examinations

x
x

Facilitating Teachers’ Life Long Self Learning
Multiple Sources of Teacher Learning
Globally and Locally Networked Teacher Learning
ICT Pedagogical Environment including:
World-wide networking through internet
Web-site learning
Interactive self learning
Multi-media facilities and learning materials
Video-conferencing for local and international sharing and
exposure
Boundless and Unlimited Opportunities for Learning Inside
and Outside Teacher Education Institution
Pedagogy is Based on Pentagon Theory of CMIs
Development:

Aims of the New Teacher Education
Traditionally, teacher education often aims to equip teachers with the necessary competence to deliver knowledge and skills to students such that
students can survive a local community or meet the manpower needs of a
society in the economic and social developments. But with the triplization
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paradigm, the aims of new teacher education should be to develop teachers
as a triplized life long learning teacher. They will creatively contribute to
students’ triplized life long self learning and development as a contextualized multiple intelligence (CMI) citizen of a CMI society and a CMI global
village with multiple developments in technological, economic, social, political, cultural, and learning aspects and to schools’ triplized development
as a CMI school and learning organization.

New Teacher Education Curriculum
CMI/triplization-focused curriculum
In the traditional paradigm, the focus of the design of curriculum is on
the content and delivery of subject knowledge. The structure of a curriculum is mainly based on the structure of subject knowledge and the needs
for same standard contents and same arrangements for the same subject
teacher group. Therefore, the curriculum is often linear, step-by-step, and
subject dependent. Whether the teacher education curriculum is globalized (or world-class), localized and individualized is not the concern. On
the contrast, the new paradigm focuses the design of curriculum on developing teachers’ contextualized multiple intelligences and ability to make
triplization for their own teaching and learning, students’ learning and
development, and school’s development. Therefore, the design is based on
characteristics of development of contextualized multiple intelligences and
maximizing development opportunities for teachers’ individualized, localized, and globalized learning and teaching. The curriculum structure is often hybrid, integrative, and interactive with the support of IT, networking,
local and global exposure, and ﬁeld experience and virtual reality.
World-class and globalized curriculum
The curriculum content of teacher education should be the world-class and
globalized, pooling up the world-class materials and designs for learning
and teaching and maximizing global relevance and exposure in diﬀerent
development areas. The content is also related to technological, economic,
social, political, cultural, and learning globalization. Whether it is subjectbased is not the major concern.
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Localized curriculum
The curriculum of teacher education also includes local resources, materials and concerns to ensure the local relevance and community involvement
to maximize opportunities for teachers’ localized learning and teaching.
School-based/community-based teacher education is one typical practice
to increase the local relevance and support in the ﬁeld. Technological, economic, social, political, cultural, and learning localization is also important
area of new teacher education curriculum.
Individualized curriculum
The curriculum of teacher education and professional development is ﬂexible and adaptable and can be indivdualized – in terms of learning targets,
content, methods, and schedules – to meet the developmental needs of
individual teachers, facilitate their self learning and actualization, and optimize their potentials as a triplized CMI teacher.

New Teacher Education Pedagogy
The traditional teacher education emphasizes delivering subject knowledge
and professional skills to teachers. Inevitably, the pedagogy is mainly to
ensure teachers’ learning as a disciplinary, receiving, and socializing process and assumes that close supervision is necessary during the training
process. The opportunities for traditional teacher learning are often very
limited in a ﬁxed period within an institutional bounded or site-bounded
but IT-absent environment. Also, the pedagogy has no clear linkage with
development of teachers’ CMI, and it is often driven by the delivery of
subject knowledge and external standards in examinations. Contrastingly
diﬀerent from the traditional paradigm, the new pedagogy has the following characteristics (see Table 5):
Facilitating teachers’ life long self learning
Same as students’ self learning, the new pedagogy is to ensure teachers’
learning as a self-actualizing, discovering, experiencing, enjoyable, and reﬂecting process. Teacher educators’ inspiring and teachers’ own motivation
and self rewarding are crucial to this self learning process.
Multiple sources of teacher learning
In addition to the teacher education institution itself, there are multiple sources of teacher learning – for example, self learning programs and
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packages, interactive multimedia materials, web site learning, outside experts, community experiential programs, etc. – inside and outside the institution, locally and globally. Through diﬀerent types of partnership and
collaboration, schools, local, and overseas organizations, institutions and
communities, including social services, business, and industry, are actively
involved in in-service and pre-service teacher education and professional
development programs.
Globally and locally networked teacher learning
Teacher learning is locally and globally networked through, for example,
the internet, e-communications, visiting programs, local and global exchange programs, and sharing by video-conferencing. The networked learning can provide a wide spectrum of learning experiences and maximize
opportunities for teachers to beneﬁt from various settings and cultures.
With the help of globalized learning, teachers can learn the world-class
experiences from diﬀerent parts of the world and various cultural settings.
Therefore, the opportunities for teachers can be maximized to enhance the
quality of their learning and teaching from local and global networking and
exposure. In the new triplization paradigm, teacher education institutions
are conceptualized as world-class and networked learning organizations.
Worldwide IT pedagogical environment
In order to make triplizing teacher education possible, it is necessary to
build up a worldwide IT pedagogical environment for teacher learning.
It should include some typical and important components such as worldwide networking through the internet, web-site learning, interactive self
learning, multi-media facilities and learning materials, and video-conferencing for local and international sharing and exposure. Through the help
of this environment, boundless and unlimited opportunities can be provided to teachers’ learning and professional development inside and outside
teacher education institutions and schools.
Based on CMI development
The pedagogy should encourage teachers’ CMI development and facilitate
intelligence transfer among learning, economic, political, social, cultural,
and technological intelligences. Also, developing teachers’ learning intelligence should be at the core part of teacher education. Teachers should be
facilitated to learn how to learn, think, and create particularly in the local
and global contexts. Teacher educators themselves should set a CMI model
for facilitating and stimulating teachers’ self learning. Teacher education
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institutions and schools should become a CMI pedagogical environment,
in which teachers are immersed and inspired to be self-actualizing and
developing in CMI. Team/group learning, open-end learning projects,
problem-based learning, and integrative and thematic learning are typical
examples of pedagogic approaches in the new teacher education.

Paradigm Shift in Applying ICT in Teacher Education
Given the paradigm shift in teacher education and development and the
change towards teacher future eﬀectiveness, there is also corresponding
paradigm shift in applying ICT in teacher education and development in
the third wave. (Table 6)
Since the traditional paradigm in the 1st wave and 2nd wave of teacher
education emphasizes the delivery of professional knowledge and skills and
the satisfaction of stakeholders in educational practice, the application of
ICT in teacher education is often focused on the following questions:
1. How well the use of ICT in teacher education and professional learning is organized to deliver the necessary professional knowledge and
skills to teachers?
2. How well the delivery of professional knowledge and skills to teachers
can be ensured through the improvement of teaching, learning and
ﬁeld experience of teacher education programs with the new ICT?
3. How well teacher educators’ teaching can be improved through the
use of ICT in a given time period?
4. How well teacher learners can arrive at given professional standards
with the support of ICT in the professional qualiﬁcation examination
or certiﬁcation?
5. How well can ICT be used to ensure the performance of teachers
or student teachers satisfying the key stakeholders’ expectations and
needs?
6. How accountable can be the teacher education services with the use of
ICT to the public and stakeholders?
Clearly, the ﬁrst four questions are concerned with ensuring teacher internal eﬀectiveness that focuses on the internal improvement in teaching and
delivery of knowledge and skills. The last two questions come from the
concern of teacher interface eﬀectiveness that focuses on the stakeholders’
satisfaction with teacher performance and the accountability of teacher
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education services. In other words, the traditional paradigm of applying
ICT in teacher education reﬂects the line of thinking of the ﬁrst and second waves.
But the paradigm shift towards triplization in teacher education induces a new thinking of applying ICT because the aims, content, and process
of teacher education are completely the traditional thinking. The application of ICT can be based on the following major questions:
1. How well can ICT globalize, localize and individualize teachers’ professional learning and development? This question is proposed to ensure
how the use of ICT eﬀectively places teachers’ professional learning in
a globalized, localized, and individualized context. Teacher education
only for teacher internal eﬀectiveness at the site level is not suﬃcient
to ensure education relevance to the globalization, localization, and
individualization for the future development of students. Also teacher
education satisfying stakeholders and accountability at the interface
of school may contribute to localization of education but cannot promise globalization and individualization for learning and teaching.
2. How well can the use of ICT maximize teachers’ professional learning
opportunities through establishing the borderless ICT environment, local
and international networking, and various types of innovative learning
programmes? This question is proposed to ensure how eﬀective is ICT
in maximizing opportunities for teachers’ learning and development
in a triplized learning environment. The concern is not only on how
much internal process can be improved and how much strategic stakeholders are satisﬁed, but on how large and how many opportunities
can be created for teachers’ professional learning and CMI.
3. How well can the use of ICT facilitate and ensure teachers’ professional
learning to be sustained as potentially life long? This question focuses on
ensuring how the use of ICT can eﬀectively facilitate and ensure professional learning sustainable to life long that is a core part of the new
paradigm of teacher education. It is assumed that short-term internal
improvement and short-term stakeholders’ satisfaction with teacher
standards or performance may not be so important and relevant to the
future eﬀectiveness of teachers if teachers themselves cannot sustain
their professional learning as a life long process with the support of
ICT.
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4. How well can the use of ICT ensure and facilitate the development of
teachers’ ability to triplize their professional learning and development?
This question is proposed to ensure the inﬂuence of applying ICT
teacher education relevant to the development of teachers’ ability of
triplizing their own professional learning. It is very important and
necessary for teachers to achieve their own ability for maximizing learning opportunities and sustaining their professional learning through
globalization, localization, and individualization.
5. How well can the application of ICT facilitate the development of a CMI
pedagogical environment, in which teachers are immersed and inspired
to be self actualizing and developing CMI themselves. The question focuses on how the use of ICT can ensure the outcomes of professional
learning relevant to the development of CMI including technological,
economic, social, political, cultural, and learning intelligences that are
crucial for teachers and their students to meet the challenges in the
future. This is one of the main concerns of the new paradigm education.
From the above discussion, the implications for paradigm shift in applying
ICT in teacher education and development are substantial. The eﬀectiveness
of applying ICT depends heavily on whether ICT can facilitate teachers develop successfully to carry out the 3rd wave of educational reforms and paradigm
shift of education towards development of students’ contextualized multiple
intelligences and triplization in education.
Table 6. paradigm shift in applying ICT in teacher education
New Paradigm of Applying ICT
in Teacher Education
(3rd Wave)
The effectiveness of applying ICT in teacher education
depends on:
1.
How well can ICT globalize, localize and
individualize teachers’ professional learning and
development?
2.
How well can the use of ICT maximize teachers’
professional
learning
opportunities
through
establishing the borderless ICT environment, local
and international networking, and various types of
innovative learning programmes?
3.
How well can the use of ICT facilitate and ensure
teachers’ professional learning to be sustained as
potentially life long?
4.
How well can the use of ICT ensure and facilitate
the development of teachers’ ability to triplize their
professional learning and development?
5.
How well can the application of ICT facilitate the
development of a CMI pedagogical environment, in
which teachers are immersed and inspired to be
self-actualizing and developing CMI themselves?

Traditional Paradigm of Applying ICT
In Teacher Education
(1st & 2nd Waves)
The effectiveness of applying ICT in teacher education
depends on:
1. How well the use of ICT in teacher education and
professional learning is organized to deliver the
necessary professional knowledge and skills to
teachers?
2. How well the delivery of professional knowledge
and skills to teachers can be ensured through the
improvement of teaching, learning and field
experience of teacher education programs with the
new ICT?
3. How well teacher educators’ teaching can be
improved through the use of ICT in a given time
period?
4. How well teacher learners can arrive at given
professional standards with the support of ICT in
the professional qualification examination or
certification?
5. How well can ICT be used to ensure the
performance of teachers or student teachers
satisfying the key stakeholders’ expectations and
needs?
6. How accountable can be the teacher education
services with the use of ICT to the public and
stakeholders?
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Networked Human and ICT Environment for
Teacher Education
Given the paradigm shift in applying ICT from the ﬁrst and second waves
towards the third wave in teacher education and development, how should
ICT be designed and applied to provide an eﬀective learning environment
for teachers’ continuous professional learning? Mok and Cheng (2001)
have proposed a theory of teacher self learning in a networked human and
technology environment. We can use this theory to illustrate how ICT
can be integrated with human network to form a networked human and
ICT environment that can powerfully support triplization (globalization,
localization and individualization) of teacher education and development
at both individual and group levels in the institutional, local and global
contexts.
Professional learning cycle
Based on the concepts of action learning (Argyris, Putnam, & Smith,
1985; Argyris & Schön, 1974; Yuen & Cheng, 1997, 2000), Mok and
Cheng (2001) conceptualised the process of teacher professional learning
as a cyclic process in a networked human and ICT environment as shown
in Figure 1. It subdivides a learning episode into a sequence of three components such as mental condition (mind-set), action, and outcome, linked
by four processes including planning, monitoring, feedback to mental
condition and feedback to action. There are two types of feedback from
the monitoring process and outcomes to the teacher learner: one to the
mind-set and the other one directly to action. The feedback to mind-set
will help the learner to reﬂect on and change his/her own mental models
including metacognition, thinking methods, metavolition, and knowledge
and then to change the planning process as well as the action of learning.
The learning associated with change in mental-set or mental models is
often referred as “the second order learning”.
The feedback directly to action of learning will help the teacher learner
to adapt his/her professional learning behaviors. The learning associated
with change in behaviors or actions is often referred to as “the ﬁrst order
of learning”. Since this type of learning has not changed the mental conditions of the learner, it may not produce long lasting learning eﬀects at a
higher level.
As illustrated in Figure 1, teacher education & development can be
globalized and localized with the support of networked human and IT
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environment in both local and global contexts. In the ﬁrst order learning,
teachers can achieve the types of operational knowledge and skills that are
directly relevant and contributive to their professional developments and
practices. In the second order learning, teachers can achieve the types of
high-level knowledge such as wisdom, metacognition, values and beliefs
that are crucial and necessary to the long-term development of their own
profession and the local and global education.
Figure 1. Triplization of teacher education and development in a networked
human and ICT environment

The Learning Cycle of Individual
Networked Human
& ICT Local
Environment
Mind-set
Plan

Feedback
(2nd Order Learning)

Feedback
(1st Order Learning)
Outcome
Action

Networked Human &
ICT Global Environment

Monitor

Localized
Teacher
Education

Globalized
Teacher
Education

Local Context

Global Context

Professional learning in networked human and ICT environment
The discussion of professional learning in a networked human and ICT
environment may be related to the following clusters of literature: the literature on adult learning (e.g. Caﬀarella, 1993; Flannery, 1993; Merriam
& Caﬀarella, 1999); the literature on learning psychology or motivation
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psychology (e.g. Schunk, 1996); the literature on self-directed learning
or self-regulated learning at a separated individual level from a psychology perspective (e.g. Boekaerts, Pintrick, & Zeidner, 2000; Brockett &
Hiemstra, 1991; Caﬀarella, 1993; MacKeracher, 1996; Schunk & Zimmerman, 1998;); the literature on learning environment (e.g. Cheng, 1994;
Tam & Cheng, 1995; Walberg, 1997); the literature on collaboration and
networking in learning (Cowie & van der Aalsvoort, 2000; DuFour, 1999;
Fullan, 1997; Lieberman, 1996; Saltiel, 1998; Saltiel, Sgroi, & Brockett,
1998); the literature on information and communication technology in
education (e.g. Basto, 1999; Bennett, 1999; Burbules & Callister, 1999;
Chung & Baker, 1997; Lu, Wan, & Liu, 1999) and the literature on life
long learning and learning society (e.g. Knasel, Meed, & Rossetti, 2000).
Mok and Cheng (2001) gave a theory to explain how the human and
ICT environment can be designed, developed, networked and used to facilitate such a continuous life long learning for teachers. Some key ideas
are summarized as follows (for the detail, please refer to the original document):
IT environment
Due to the tremendous developments in technology, ICT makes it possible for multiple teachers to be networked and participate in the learning
task, thus greatly enhancing the social interactions, sharing of learning
experiences and resources in a very convenient way. ICT can also facilitate
and accelerate the monitoring, assessment, and feedback processes during
professional learning in a very fast and eﬃcient way (Embretson & Hershberger, 1999). There may be four important aspects in which ICT can
contribute to the development of a powerful ICT environment that can
facilitate the teachers’ professional learning cycle at both individual and
group levels locally or globally:
1. The computer technology revolutionized both the speed and access to
information (Hallinger, 1998). Information is interpreted in its broadest sense, including resource materials for the teacher as well as feedback concerning how well the teacher has learned. With the help of
internet, learners can access the best quality of web-based learning materials in diﬀerent parts of the world. Also, because of the high speed
of information technology, feedback can be immediately generated
for each step of learning tasks and activities as well as for the overall
proﬁciency of learning. The fast feedback to teacher’s mental conditions and learning behaviors in fact accelerates the speed of learning,
including cognitive changes and behavioral changes of the teacher;
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2. Developments in ICT make it possible for the application of measurement theory to assessment tasks during the teacher professional
learning process no matter in formal teacher education programs or
not. Technology is now available for real-time scoring (Herl, Baker, &
Niemi, 1996), computer adaptive testing (CAT), automated data logging (Chung & Baker, 1997), and computer item construction (Bennett, 1999). The advanced assessment methods can greatly improve
the quality and accuracy of monitoring and feedback such that the
quality and opportunity of learning can be ensured. Since assessment
is an integral part of learning, teacher education programs can ideally
expose teachers to new approaches to assessment, including new computer aided assessment methods;
3. Developments in ICT enable learning to move away from the paper-pencil format to rich imagery multimedia task presentation and
submission (Bennett, 1999; Chung & Baker, 1997) that can capture
richly contextualized performance in learning process (Bennett, 1999;
Chung and Baker, 1997). The information would be powerful to understanding the complex nature of learning process and improving
learning strategies, activities, and outcomes; and
4. ICT environment breaks down distance barriers of access to education
and creates connectivity amongst teachers as learners (Mok & Cheng,
2000a). When teachers, mentors, peers, resource people, and other
related experts can be networked through ICT, it will create more
opportunities for social interactions, experience sharing, and information ﬂow. With this, a networked human environment can be created
to sustain and support self learning of individual teachers.
Networked human environment
It is easy to misinterpret a self-directed learner to be an isolated learner
(Brockett, 1994). Learning has inevitably to be pursued by the individual:
the learner has to make sense of the new learning and integrates the new
learning with existing knowledge. As well, the learner has to engage in
individual reﬂection. Notwithstanding, social interaction gives room for
new insights and synergy. The importance of the social milieu to teacher
self learning is acknowledged by such researchers as Garrison (1997), taking a “collaborative constructivist” perspective. The meaningfulness of
teacher self learning should be constructed within a human environment
that comprises the teacher as learner, peer teachers, the mentor or facilitator (if any), and such other people as the principal or even students. The
human environment plays a signiﬁcant role in all aspects: pedagogical,
psychological, and behavioural, of self learning (Schunk, 1998).
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The human environment can be designed in the learning endeavor
as an important resource. The mentor, often perceived as an experienced
peer or expert in the human environment of learning, can help the teacher
learner to develop attitudes and skills for goal-setting, self-management,
self-monitoring, and self-evaluation which are essential to the success of
self learning. The teacher also learns from peers and other experts by observation and emulation (Schunk, 1987; as cited in Schunk, 1998).
Teacher self learning is a complex process and the endeavor can result
in non-accomplishment, frustration or even failure. In such instances, the
empathy and social support from the mentor and peers acts as an emotional safety net for the teacher. A strong social climate gives strength to the
teacher in self learning to continue engagement in the task, analyse strategies and manage the failure and frustration in a positive way. A collaborative human environment is particularly important for adult self-directed
learning.
Individually, locally, and globally networked human and ICT
environment
With the advances in ICT and global networking, it is now much possible
to establish an individually, locally and globally networked human and
ICT environment for teacher learners to learn with/from mentors, peers,
experts, scholars, other professionals, social leaders, various education and
social agents, multiple sources of latest knowledge and resources in diﬀerent parts of the local and international communities.
When teachers are networked through the networked human and
ICT environment as shown in Figures 2 and 3, there may be multiplying
eﬀect on the amount of available professional knowledge and information
as well as human touches and interactions that will become fruitful stimulus to teachers’ professional learning. The networked teacher learners,
mentors, peers, other professionals and various sources of knowledge and
expertise may form a learning system to support teachers’ continuous professional learning individually, locally and globally.
In a school, each teacher is self-motivated and generates a learning
cycle of self-learning and self-evaluation. Teacher learners, mentors, peers,
outside experts and sources of local and global resources are networked to
form a learning group; learning groups are networked to form a learning
community; learning groups and learning communities are networked to
form a learning society; learning societies are networked across nations
(Mok & Cheng, 2000b).
ICT speeds up the process of providing social and professional mes65

sages and informative feedback to the teacher learners and other members
in the learning system. This speed, coupled with the massive amount of
professional information and knowledge available via the informative network, not only means that this will be the information-rich era, but also,
it implies that a closely networked social environment needs to be in place
for promoting and supporting professional learning of teachers. Teacher
learning is no longer the acquisition of knowledge and skills of teachers
in an isolated context. Instead, eﬀective teacher learning occurs in the individually, locally and globally networked human environment that can
facilitate higher level of intelligence and motivation of teachers as well as
other local and global members in the human network in the selection,
management, transfer, creation and extension of knowledge.
Figure 2. Networked human and ICT environment (networked teacher learners and learning groups):
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networked learning groups
Group Context:
networked teacher
learners
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Figure 3. Networked human and ICT environment (networked learning
groups, communities and nations):
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A community of networked
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Facilitating teacher learning cycle
Building up a strong and direct linkage between each stage of teacher professional learning cycle and networked learning environment should be an
important issue in teacher education and development. From the above
nature of learning cycle and networked human and ICT environment,
Mok and Cheng (2001) further explained how each stage of teacher self
learning cycle can be initiated and sustained continuously to achieve effective learning with the support of a networked human and ICT environment. The learning cycle includes the following stages:
Stage 1: Initiating learning from mindset
Stage 2: Planning for learning action
Stage 3: Learning action
Stage 4: Monitoring, evaluation and modiﬁcation
Stage 5: Outcomes
Stage 6: Feedback to induce changes in the teacher mind-set
Stage 7: Feedback to induce changes in learning action
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For example, Tables 7 and 8 summarize the key ideas on how the networked human and ICT environment can facilitate stage 1 (mental condition for initiating learning) and stage 3 (learning action) of the learning
cycle. For the detail, please refer to Mok & Cheng (2001).
Table 7. Teacher’s mental condition facilitated by networked human and
ICT environment to initiate professional learning
A Teacher’s Mental Condition
x Motivation: The teacher learner is
motivated to initiate the learning
activity and prepared to engage in
it

x Metacognition: The teacher learner
has a clear idea of one’s own prior
knowledge and the learning
activities to be engaged in

Facilitated by Networked Human
Environment
x Inspiring: Mentor and peers
provoke learning needs through
challenges or identification of gap
in knowledge or skill
x Sustaining: supportive social
environment to sustain motivation
x Cognitive capacity building through
social support: Mentor and peers
help the teacher learner to
develop:
- clear expectation of learning
outcomes

- understanding about the teacher
learner’s level of prior knowledge

x Metavolition: The teacher learner is
willing to engage in learning
activities and make good use of all
available resources

- understanding on the amount of
learning effort to be spent to
achieve expected outcomes
x Engendering volition: Mentor
cultivates amongst teacher
learners a collaborative learning
culture in order to:
- enhance the teacher learner’s
willingness to engage in the
learning activities
- increase the teacher learner’s
confidence in the mentor and
peers as resource people to
support learning
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Facilitated by ICT Environment
x Stimulation: ICT provides
information-rich and stimulating
environment to instill learning
desire
x Facilitation: ICT facilitates speedy
and frequent correspondence
between teacher learner, mentor
and peer
x Information generation: ICT
provides information that facilities
the teacher learner to establish
understanding:
- Information on prior achievement
recorded and stored using ICT
helps teacher learner to develop a
realistic expectation of learning
outcomes
-The teacher learner’s level of
knowledge can be established
through self-administered tests and
checklists on the web

x Supporting volition: User-friendly
and enticing learning environment
enhances volition:
- Well designed teach-ware can
reduce resistance and fear in using
technology to support learning,
which in turn enhance willingness
ofthe teacher learner to participate
- ICT increases the frequency of
group communication, thus help
build rapport amongst learners for
further collaboration

Table 8. Teacher’s professional learning action facilitated by networked human and ICT environment
A Teacher’s Learning Action
x Control: The teacher learner
chooses the best course of action,
exercises self-control in continual
engagement in the learning
activities and regulates learning
strategies to achieve learning goal
x Task engagement: Accretion of
knowledge through a series of
learning activities, including
assimilation, accommodation,
integration, extrapolation and
origination

x Appreciation: The teacher learner
appreciates the new knowledge
gained and is further motivated to
continue engagement in the
learning task

Facilitated by Networked Human
Environment
x Expert support: Networked mentor
provides expert advice on possible
learning paths and scaffolding to
the teacher learner and facilitates
him or her to focus on learning task
x Discourse on new knowledge:
Mentor facilitates and promotes
discourse about the learning
experience among networked
teacher learners such that learning
of an individual learner can have a
multiplicative effect on other
learners through observation and
emulation
x Emotional safety net: Networked
mentor and peers share the joy of
achievement and display empathy
in case of failure, thus providing a
safe environment for the teacher
learner to experiment with learning

Facilitated by ICT Environment
x Knowledge accumulation: ICT
helps keep track of learning path,
attempts, success and failures
such that learning is focused and
grounded on knowledge
accumulated
x Plurality of learning experience:
Through IT, a dialogue on the
learning experiences can be
shared easily, thus enabling
plurality of learning experience.
Accumulation of knowledge
through documented in e-format
for later learners
x Positioning against internal and
external frame of reference: ICT
facilitates voluminous storage and
speedy retrieval of previous
achievement records made by this
and other teacher learners such
that the learner appreciates where
s/he is

Conclusion
From the above discussion, we can see that the three waves of education
reforms in diﬀerent parts of the world require diﬀerent types of teacher
eﬀectiveness including internal eﬀectiveness, interface eﬀectiveness and
future eﬀectiveness, that are based on completely diﬀerent paradigms in
education. Correspondingly, the major characteristics of three waves of
teacher education and their application of ICT are contrastingly diﬀerent
as summarized in Table 9.
The ﬁrst wave of education reforms emphasizes internal improvement
and eﬀectiveness. Therefore the paradigm of teacher education conceptualizes teacher eﬀectiveness mainly as the internal eﬀectiveness of teaching
and work to achieve the planned goals. According to the structure of internal teaching eﬀectiveness, there are three major strategies for teacher development: short-term strategy, long-term strategy and dynamic strategy.
In practice, there are three models often used to enhance teacher internal
eﬀectiveness, including the goal and speciﬁcation model, the work process
model, and the absence of problem model. The eﬀorts of teacher education
and development of the ﬁrst wave are often short-term orientation, related
to teachers’ daily practices and improvement in teaching and work particularly for the delivery of knowledge and skills to students. The use of ICT
in teacher education and development is limited, mainly on improving the
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eﬃciency of delivery of planned curriculum and professional competence.
There is lack of systematic intention to apply ICT to facilitate any paradigm shift in teacher education in particular or education in general.
Table 9. Paradigm shift in teacher education and applying ICT
First Wave

Second Wave

Third Wave

Conception of
Teacher
Effectiveness

Internal Effectiveness for
Improving the internal environment
and processes to achieve the
planned goals of work

Interface Effectiveness for
Ensuring education services
satisfying the needs of stakeholders
and accountable to the public

Future Effectiveness for
Ensuring the relevance of aims,
content, practices, and outcomes of
education to the future of new
generations in a new era of
globalization, information technology,
and knowledge-driven economy

Major Models of
Teacher
Effectiveness &
Teacher
Education

Internal Models:
x Goal and specification model
x Work Process model
x Absence of problem model

Interface Models:
x Resource-input model
x Constituencies satisfaction model
x Accountability model
x Continuous learning model

Relevance to Paradigm in
Education:
x Development of contextualized
multiple intelligences
x Triplization in education:
Globalization, localization and
individualization

Implications for
Applying ICT in
Teacher
Education

x The use of ICT in teacher education
is limited, mainly on improving the
efficiency of delivery of planned
curriculum and professional
competence.
x Whether ICT can facilitate paradigm
shift in teacher education is not a
concern.

x The use of ICT in teacher
education is limited, mainly on
delivery of the necessary
knowledge and skills for teacher
interface effectiveness.
x Whether ICT can facilitate
paradigm shift in teacher
education is not a concern.

x The effectiveness of using ICT
depends on:
2. How well the use of ICT in
teacher education and
professional learning is
organized to deliver the
necessary professional
knowledge and skills to
teachers?
3. How well the delivery of
professional knowledge and
skills to teachers can be
ensured through the
improvement of teaching,
learning and field experience of
teacher education programs
with the new ICT?
4. How well teacher educators’
teaching can be improved
through the use of ICT in a
given time period?
5. How well teacher learners can
arrive at given professional
standards with the support of
ICT in the professional
qualification examination or
certification?

x The effectiveness of using ICT
depends on:
1. How well can ICT be used to
ensure the performance of
teachers or student teachers
satisfying the key stakeholders’
expectations and needs?
2. How accountable can be the
teacher education services with
the use of ICT to the public and
stakeholders?

x The extensive application of ICT in
building up a networked environment
for teachers’ individualized, localized
and globalized professional learning
and CMI development is crucial and
necessary.
x ICT plays a key role to facilitate
paradigm shift in education &
teacher education.
x The effectiveness of using ICT
depends on:
1. How well can ICT globalize, localize
and individualize teachers’
professional learning and
development?
2. How well can the use of ICT
maximize teachers’ professional
learning opportunities through
establishing the borderless ICT
environment, local and international
networking, and various types of
innovative learning programmes?
3. How well can the use of ICT facilitate
and ensure teachers’ professional
learning to be sustained as
potentially life long?
4. How well can the use of ICT ensure
and facilitate the development of
teachers’ ability to triplize their
professional learning and
development?
5. How well can the application of ICT
facilitate the development of a CMI
pedagogical environment, in which
teachers are immersed and inspired
to be self-actualizing and developing
CMI themselves?

The second wave of education reforms focuses on the interface between
the school and the community. School eﬀectiveness is interface eﬀectiveness, mainly deﬁned and assessed by the satisfaction of stakeholders with
the education services of the school and by the accountability to the public and stakeholders. Therefore the conception of teacher interface eﬀectiveness is to provide education services satisfying the needs of stakeholders and accountable to the public. Depending on the approaches used
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to deal with interface issues and achieve interface eﬀectiveness, there are
four models for ensuring teacher interface eﬀectiveness, including the resource utilization model, the school constituencies satisfaction model, the
accountability model, and the continuous learning model. The focus of
the second wave of teacher education is mainly to prepare teachers have
the knowledge and skills to deal with the interface expectations and issues. Similar to the ﬁrst wave, the application of ICT in the second wave
of teacher education is quite limited, mainly on delivery of the necessary
knowledge and skills for teacher interface eﬀectiveness. Whether ICT can
facilitate paradigm shift in teacher education and development is not a
major concern in the application.
Responding to the challenges of globalization, information technology and knowledge-driven economy in the new millennium, the third
wave of education reforms urges paradigm shift towards school future effectiveness relevant to the future needs of individuals, the community, and
the society. Therefore, the conception of teacher future eﬀectiveness is on
ensuring the relevance of aims, content, practices, and outcomes of teacher
work to the future of new generations in facing up challenges of new millennium. Correspondingly, the third wave of teacher education aims at
creating unlimited opportunities for teachers’ continuous lifelong learning
and development with the support of individually, locally, and globally
networked human and ICT environment. Contrastingly diﬀerent from
the ﬁrst and second waves, the extensive application of ICT in building up
a networked environment for teachers’ individualized, localized and globalized professional learning and CMI development is crucial and necessary for the third wave of teacher education and development. ICT plays
a key role to facilitate the paradigm shift in school education and teacher
education.
Although teachers’ internal eﬀectiveness, interface eﬀectiveness, and
future eﬀectiveness are based on diﬀerent paradigms and they have different strengths and focuses, all of them are important and necessary to
provide us a comprehensive framework to the practice of school education and teacher education in the new century. They are mutually supplementary to each other, taking internal improvement, interface satisfaction
and accountability, and future relevance into consideration. We believe, if
teachers can ensure internal eﬀectiveness, interface eﬀectiveness, and future eﬀectiveness for their schools, they have total teacher eﬀectiveness.
From this line of thinking, the eﬀorts of research, development, and
policy formulation in ongoing teacher education and ICT application
should focus not only on teachers’ internal and interface eﬀectiveness but
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also on their future eﬀectiveness if total teacher eﬀectiveness is pursued. It
is hoped that the analysis and discussion in this speech can provide a new
comprehensive framework for local and international educators, researchers, and policy-makers to develop teachers and apply ICT in teacher
education for education eﬀectiveness in the new century.
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The Challenge of ICT Integration in
Hong Kong Teacher Education
(and elsewhere):
SWOT as a Strategic Approach to Dialogue, Interpretation
and Encouraging Reflective Practice
Cameron Richards

Our school education needs to see a paradigm shift – from a largely textbook-based teacher-centred approach to a more interactive and learner-centred approach… IT can play a catalyst role in the transformation of school
education in such a direction. (Hong Kong Education and Manpower Bureau, 1998, p. 1)
We believe that the failure of schools to more eﬀectively utilize IT has its
roots in places other than inadequate teacher training… More important to
the future uses of IT in schools is how [educational] leadership responds
to the opportunities that IT aﬀords. (Stallard & Cocker, 2001, p. 63, my
emphasis)

Increasingly, ICTs (Information and Communication Technologies) have
taken on an importance in formal education that is recognized around the
world by governments in policies which often refer to related new learning
theories and the requirements and possibilities of an emerging global economy and knowledge society (Papert & Cavallo, 2001). Ambitious policies for integrating ICTs in teacher education have generally not translated
well into eﬀective practice (Cuban, 2001; Stallard & Cocker, 2001). This
is especially where such policies cite the learner-centred implications and
educational reform (e.g. new pedagogical) possibilities of ICTs (DETYA,
2002; ISTE, 1999). Such a dilemma has perhaps reﬂected the tendency of
various “missing links” between top-down theories and approaches on one
hand, and local contexts of applied practice on the other at various levels of
formal learning. However, schools and school teachers (and teacher educa-
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tion institutions) have shouldered the central onus of harnessing the latent
educational possibilities of ICTs for teaching and learning framed within
the larger contexts of economic and cultural imperatives of globalization.
The general and associated dilemmas of ICT integration in education
are especially acute in countries that have ambitious educational policies
about this, have invested heavily in ICT infrastructure and resources, and
where the larger society is relatively “wired” or makes extensive extra-curricular use of ICTs. It is for this reason that the policy situation in Hong
Kong provides for an exemplary and particularly interesting case study.
The inquiry reported here illustrates a strategy needed to interpret and
more productively engage with some obvious dilemmas in play. It was
authenticated over the course of two years experience in Hong Kong’s
main teacher education institution with a view to enhancing improved
links between ICT teacher education and new learning models and approaches (Richards, 2003). Although Hong Kong educational policies do
keenly encourage both the integration of ICT and an associated use of
new learning theories and approaches, in practice this tends to be resisted
by entrenched “old” models of teaching and learning associated with an
exam-based curriculum, a residual reliance on rote methods of learning
and neo-Confucian values of education (Pearson, 2001; Richards, 2004).
A naïve or introductory version of SWOT is a common planning and
reﬂection tool used by many people, included teachers. Indeed, SWOT
can be adapted as part of a teaching strategy to encourage better articulation between ideas, theories and reﬂection to applied practice. This paper
goes a step further to recognize the value of SWOT in educational contexts
as a powerful tool for purposes of dialogue, interpretation, and encouraging reﬂective practice. In contrast to other more descriptive approaches
to learning and evaluation, SWOT represents a rhetorical key to identifying and engaging with the kind of systemic ambivalences and contextual
contradictions that are often missed, ignored or even rationalised by learner surveys and more descriptive approaches to educational research. This
is especially where ICT and pedagogy are concerned (Richards, 2001a,
2001b). As an approach embodying connections also to grounded theory,
design methodology and formative research, a dialogical application of
SWOT presupposes eﬀective “change and improvement” as a key rationale
for practice, theorizing and knowledge-building with particular relevance
to educational technology (e.g. Design-based Research Collective, 2003;
Orrill, 2001; Reigeluth & Frick, 1999).
This paper therefore synthesises a practical dilemma with a methodological one in terms of the adaptation and use of SWOT as a “work-based”
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and authentically situated approach to identifying and responding to some
key systemic dilemmas. It does so in the context of the challenges presented for ICT integration in Hong Kong teacher education. The ﬁrst section
of the paper uses an initial “macro” version of SWOT to circumscribe
these larger contextual dilemmas. The second then outlines a dialogical
appropriation of SWOT for educational contexts illustrating its use as an
interpretative tool for the study outlined and reported in the third section.
In this way, the paper discusses the situated and “active learning” requirements for ICT-related educational “change and improvement.”

Hong Kong as an Example of Global Dilemmas
about ICT in Education: Strengths, Opportunities,
and the “Missing Links” behind Unfulfilled Promises
Following on from and strongly inﬂuenced by the example of Singapore
IT “masterplans” for education, Hong Kong educational policies strongly
encourage the integration of ICTs in teaching and learning in terms of a
range of associated “new learning” initiatives such as life-long learning,
learner-centred pedagogy and associated constructivist approaches such as
problem-based learning, project-based learning and collaborative learning
(Education and Manpower Bureau, 1998; Education Commission, 2002).
Such imperatives reﬂect the Hong Kong government’s awareness that effective ICT integration is tied up with the educational reforms needed to
ensure Hong Kong becomes a knowledge society and productively engages
with imperatives of economic globalisation.
Yet, local surveys of teachers reinforce a notion that many ﬁnd these
new imperatives bewildering, the job of teaching increasingly stressful, and
that there is never enough time to adequately prepare for new requirements (Lee, 2004). The unique pace of life and change in Hong Kong fuels
the associated threats perceived by many often older teachers especially
– general fears about change and the use of new technologies, speciﬁc concerns that younger learners have greater ICT skills and are less responsive
to traditional teaching approaches, and increasing workloads at a time of
increased job vulnerability to do as much with the state of the economy
as with changing school conditions. This was exempliﬁed by a joint “protest” about the top-down imperatives of such policymaking by many of
the school principles attending a local conference focusing on leadership
for educational reform in Hong Kong schools (Walker, 2004). In other
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words, teachers in Hong Kong and elsewhere are caught up in larger policy
imperatives which many ﬁnd intimidating, confusing and not suﬃciently
linked to either current realities or required processes of associated “cultural change.”
At the heart of all this then is the dilemma that the challenge of ICT
integration in teaching and learning can alternately be perceived as both an
opportunity and threat in the Hong Kong context. Hong Kong’s ambitious
policy initiatives – and how these impact on teachers – are both a strength
and a weakness. This is because what is at stake is a cultural clash of different learning models, expectations, and aims which is heightened around
the challenge of ICT integration. Many of the new learning theories and
approaches emphasise the learner-centred implications and possibilities of
ICT tools and media for innovative, applied and generally active learning
(in terms of collaboration, inquiries, projects, problem-based learning, and
related “active learning” approaches). At the other end of the continuum,
ICTs can also be used to reinforce “old” rote-based or teacher-centred models of learning in terms of ICTs used extensively as repositories for information or to provide “drill and practice” sequences. To put this in clearer
terms, more than elsewhere Hong Kong education has more quickly and
strongly embraced the rhetoric and policy of new models of learning and
an associated imperative for ICT integration. However, it still tends to
retain old assumptions in practice such as an exam-based curriculum and
rote-learning methods.
What is needed is greater recognition that technological infrastructure and visionary polices borrowed from elsewhere are not enough in
themselves to encourage eﬀective ICT integration in teaching and learning. Eﬀective practice and innovation requires some appropriate kinds
of “cultural” change, and can only come from greater recognition of the
predicaments of the average teacher and how new imperatives are often
undermined by “old” assumptions, habits and expectations (Fullan, 2001).
Teachers attempting to employ innovative, applied or more actively learner-centred approaches often face the dual obstacles of learner expectation
and administrative restraints informed by old learning assumptions. Put
another way, learners often ﬁnd “old” (i.e. rote and exam-based) learning
models boring and irrelevant but at the same time reassuring, especially
when it involves some sort of “spoon-feeding” of the right answers or skill
procedures. On the other hand, administrative regimes tend to reinforce
notions of learning and assessment which reﬂect similar assumptions, and
there may be a tendency in practice if not in policy to discourage innovative new practices.
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Like theories, policies and information, a focus on ICT skills or procedures is not suﬃcient in itself to translate into innovative applied or
eﬀective practice. Contexts of performance need to be provided to encourage this transferability of knowledge into practice as well as to evaluate
the quality of design or application. This conversely requires educators to
become more designers of eﬀective learning with ICTs in order to go beyond previously held assumptions that teachers are basically transmitters of
learning. On the other hand, this requirement to get learners to link their
“doing” and “thinking” (or practice and reﬂection) can involve degrees and
stages of frustration as students are challenged to be more active learners
and to develop applied ICT literacy or competency.
Because of the increased pace of life and the residual transmission
learning assumptions of Hong Kong education, there is perhaps less latitude than elsewhere to achieve those types of learning outcomes where
learners appreciate being pushed to be achieve more active, innovative and
applied knowledge. Instead many teachers prefer the easy options, merely reinforcing old expectations, and not risk upsetting students or getting adverse feedback in the great plethora of student evaluations in Hong
Kong’s education system. Under these circumstances evaluations tend to
be uncritically treated as indicators of quality; thus mitigating against any
real eﬀort at applied innovation, especially when it involves the potentially
frustrating use of both ICTs and “new learning” methods. Notwithstanding the policy rhetoric for new and changed models of teaching and learning focused on ICT integration in particular are undermined by residual
“old learning” expectations, habits, and practices.
The ultimate paradox lies in how learners tend to be ambivalent about
the clash of old and new learning models just as they are about the roles
and functions of ICTs. Most know and often complain about the limitations and even counter-productive assumptions and tendencies of rote
learning and exam-based approaches to learning and assessment. Yet they
will also often complain even more loudly about moves to introduce new
approaches – especially those which challenge them to be more active or
innovative learners. In short, teachers trying to proactively integrate ICTs
in education can ﬁnd themselves in a more diﬃcult situation than other
teachers because of the inherently challenging and often frustrating aspects
of the required hands-on approaches to ICTs in learning and associated
new models of knowledge.
So what to do? The good news lies in how ICTs can be such powerful and eﬀective tools and media of new learning if this is suﬃciently
recognized, encouraged and framed in terms of a range of issues needing
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to be addressed. Like learner thinking and doing, the improved linking
of theory and policy with practice needs to be contextualized, designed
and planned for. Transitional movements and stages need to be recognized
and also catered for in a way that allows: (a) learners to overcome temporary frustrations and achieve conﬁdence in their emerging ability, and (b)
similarly for institutions to go from being merely reactive reinforcers of
negative self-fulﬁlling prophecies to achieve more proactive and productive situations. What is needed is an appropriate new culture of learning
which allows learners to fulﬁl their potentials in a way consistent with the
aspirations of an emerging knowledge society – working innovatively, collaboratively and with an applied problem-solving focus.

SWOT as an Interpretative Tool for Actively
Reflecting on the Challenge of ICT Integration in
Education
Even “naïve” (including initial or preliminary and merely descriptive) applications of SWOT can usefully exemplify a process of more eﬀectively
linking evaluative reﬂection and authentically situated practice. In this section an applied version of SWOT is critically delineated as a basis for more
critically engaging with the challenge of ICT integration in terms of the
various perspectives of a large cohort of Hong Kong pre-service teachers
– part of the next generation of teachers.
It begins with pointing out some of the key dilemmas involved with
either teaching/learning or educational research concerned with the challenge of ICT integration. As also exempliﬁed by the very polarized public
and professional debates about the role of ICTs in education (e.g. Avirum
& Tami, 2004; Cuban, 2001; Papert, 1999), the main dilemma to be confronted lies in terms of the intense ambivalence felt by many teachers and
learners about the challenge of ICT integration – especially when linked
to associated new learning models and educational policy reforms as is the
case in Hong Kong as elsewhere. Most teachers recognize the importance
and possibilities of ICTs in education yet hold latent fears that new learning technologies might be used as a substitute or replacement for the role
of the teacher or, rather, a teacher-centered pedagogy focused on learning
as an authoritative transmission of information or skills.
But is there suﬃcient formal recognition given to the ambivalences, contradictions and dilemmas felt by most educators about ICT (from the typical
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teacher through to well-known critics such as Larry Cuban)? Are there any
kinds of evaluative strategies or methodologies commonly available to even sufﬁciently recognize let along productively respond to such ambivalences or the
“self-fulﬁlling prophecies of failure” that polarized debates and perceptions tend
to engender? For instance, a cynically resistant teacher with entrenched views
about ICT and associated new models of learning has little if any chance
of achieving let alone acting upon a balanced perspective towards new possibilities or changing requirements. On the other hand, naively enthusiastic
teachers with unrealistic expectations are inevitably disappointed and thus
feed a negative self-fulﬁlling prophecy of failure when it comes to ICT
integration in actual contexts of teaching and learning.
There is an even more fundamental dilemma for teachers and researchers epitomized in the limitations of various eﬀorts to survey or measure institutional degrees of “ICT integration” in teaching speciﬁcally and
education generally (MacDonald, 2004; Watson, Proctor, Finger & Lang,
2004) This is that there tends to be a gap between what many teachers and
learners (and also educational institutions such as schools and universities)
“say” they do (or would “like” to do) and what they manifestly or actually
“do” – that is, between either potential or even “wishful” ICT integration
on one hand, and actual application on the other. Such a missing link between top-down imperatives and bottom-up context is, of course, magniﬁed by the associated gaps between what younger learners do with ICT at
home or in extra-curricular settings and what happens in the classroom (e.g.
Somekh, 2004). However, a number of survey and related instruments of
evaluation or research fail to suﬃciently recognize let alone account for or
eﬀectively engage with such discrepancies, such polarisation and such ambivalence. Typical oppositions or conﬂicts between “old” teacher-centred
pedagogies and “new” learner-centred ones is thus not unrelated to similar
tensions between objectivist and relativist or subjectivist methodologies of
evaluation and research.
In relation to the challenge of ICT integration in education, then,
the exemplary relevance of SWOT lies in its facility to identify and engage with: (a) the latent ambivalences and preconceptions about ICT and
education held by many teachers and learners; and also (b) the gaps or
missing links between “top-down” theory, policy and reﬂection (as well as
rhetoric) on one hand, and “bottom-up” contexts of actual practice on the
other. Additionally, in contrast to various objectivist, descriptive and decontextualised approaches to knowledge construction, SWOT exempliﬁes
the kind of dialogical methodology of interpretation which is grounded in
time and opens up “past” preconceptions, habits and structures to “future”
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possibilities and potentials in terms of the most basic yet most important
strategy of the human condition: “change and improvement.” In other
words, SWOT allows more positive or “non-reinforcing” recognition of,
and engagement with, the negative self-fulﬁlling prophecies and institutionalized resistances associated with the perceptions about ICT held by
many educators.
SWOT thus represents a dialogical and actively reﬂective tool of rhetorical and interpretative analysis for: (a) cutting through oppositional perspectives and debates; and (b) rigorously interrogating and/or proactively
engaging with both personal and institutionalized motives, habits and various kinds of “preconception” which can help or hinder the fundamental
rationale of “change and improvement” in education. Such a rationale represents a relevant translation of the imperative of inquiry to suﬃciently
recognise or produce “a signiﬁcant diﬀerence.” The “passive” orientations
and decontextualised nature of much empirical or evaluative research are
clearly insuﬃcient per se to recognize the transferable principles, iterable
implications and general “validity” of inquiries or studies involving any
speciﬁc ICT-related tool, program, and method or idea for integration in
teaching or learning.
In this way, the use of a SWOT framework illustrated graphically the
beneﬁts of adopting more proactive, balanced and grounded orientations
towards the challenge of ICT integration for both professional development and applied educational research purposes. It also epitomizes the
importance of conversational, performative and “action-reﬂection” approaches to ICT-related teaching and learning (Laurillard, 2002), professional practice and development (Schon, 1987) and educational research
(Richards, 2002). In contrast to merely descriptive approaches to knowledge-building, SWOT further exempliﬁes how the dominant preconceptions or habits of “past” knowledge and current practices can be “opened
up” and transformed by new reﬂective or experimental strategies of “change
and improvement.” Hence as outlined above and illustrated in Figure 1 below, we might distinguish between naïve, critical, and applied or dialogical
uses of SWOT for diﬀerent kinds of analytical purpose – uses which correspond to related introductory, analytical and synthetic or applied stages
of learning as a process and activity-reﬂection cycle (Richards, 2004).
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Figure 1. Naïve, critical and applied uses of SWOT

• Naïve – SWOT as “pretext” for provisional reﬂections or overviews
and initial inquiry or discussion
• Critical – SWOT as a situated, evaluative context for analyzing negative vs positive links between perception and practice, and recognising implicit dilemmas, contradictions and challenges.
• Applied/dialogical – SWOT as “balanced” interpretive strategy for
further exploring and engaging with relevant issues, new possibilities
and enduring requirements for eﬀective educational change and ICT
integration
In the uses of SWOT for business planning, the distinction between
personal and institutionalized contexts of relevance is typically blurred in
terms of internal versus external aspects (e.g. Khurana, 2004). That is, the
identiﬁcation of my/our “internal” strengths and weaknesses in relation to
my/our perceptions of the “external” environment is often intentionally
converged where the main purpose or goal is: (a) a strategic harnessing and
reorientation of energy, focus and action; in relation to (b) the survival
and/or thriving of an organisation in relation to either real or imagined
business competition. In this way, SWOT exempliﬁes the strategic distinction between positive (i.e. galvanizing strengths to harness opportunities)
and negative (i.e. the perception of threats reinforcing “passive” senses of
inherent, insuﬃcient, and inadequate “weaknesses”) self-fulﬁlling prophecies of change and improvement. Yet in education the primary goal is
arguably the enhancement (i.e. “change and improvement”) of the individual learner’s applied knowledge and metacognitive understanding in
connection with larger contexts of collaborative knowledge-building and
dissemination. Hence, education rather than business provides the most
appropriate context for appreciating the power and possibility of SWOT’s
to eﬀectively connect up the distinct personal, organizational and wider
socio-cultural contexts of both local and global relevance which tend to be
blurred in business applications of this model [see Fig. 2].
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Figure 2. SWOT as a focus for connecting distinct personal, organisational,
and wider socio-cultural contexts of application
Threats

Strengths
positive

External

Internal

negative
Weaknesses
1. ‘Personal’ context
(naïve/activity phase)

Opportunities
2. Organisational context 3 Socio-cultural context
(critical/reflection phase) (dialogical/applied phase)

The speciﬁc focus questions of the study applied below were designed to
recognise and engage with the participating learners’ personal or individual
sense of “internal” conditions and link these, in a balanced and open way,
to related perceptions of “external” organisational and environmental conditions – including “top-down” imperatives of policy and implementation.
Thus an initial focus on “internal” individual strengths and weaknesses was
followed by and connected to the “external” perception of organizational
and wider socio-cultural contexts of opportunity and threats. The inherent
design of SWOT (i.e. to see diﬀerent, even conﬂicting and ambivalent perspectives) serves to encourage more “balanced and open” reﬂections and
responses which can then be linked to speciﬁc issues or topics in relation
to the extrinsic design of speciﬁc focus questions. This is especially useful
in contexts where participants routinely respond to surveys in terms of
dominant preconceptions, expectations or stereotypes.
In the particular exercise below, an open and balanced context for response was reinforced by verbal introductions to the SWOT approach and
course connections to the topical focus on the challenge of ICT integration. For teaching and learning (i.e. pedagogical) purposes this approach
served to engage individual learners by recognizing their latent preconceptions on one hand, and the learner-centred implications, requirements
and possibilities of a more hands-on and “active” approach to ICT in education. For research purposes, conversely, the SWOT protocol served to
“ground” the analysis of key issues in authentic contexts for recognizing
latent ambivalences and dilemmas.
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The SWOT analysis of several cohorts of Hong Kong pre-service or
student teachers discussed in more detail below was undertaken during the
teaching semester in late 2003 and involved 97 student responses using a
particular SWOT format included as an appendix at the end of this paper.
About a quarter of the participating students were interested in ICT as
their primary teaching area, and the rest had some other main curriculum
specialization with a secondary focus in ICT. Many of the students did
not respond to all questions and others made several responses, so the
percentages are internally relative. More detailed and comparative analyses
might have been made of both individual responses and those of speciﬁc
sub-groups. However this would have been at the risk of distorting or being a distraction from the main or overall patterns of response. While the
ﬁgures listed below regarding the main SWOT categories were signiﬁcant
enough in terms of an “internal” comparison in relation to each of the
main SWOT categories, their central signiﬁcance related to overall patterns and how both individual and group responses exposed the extent of
ambivalence and contradictory perceptions at work. For instance, “ICT
skills” were listed as one of the main strengths as well as weaknesses overall.
Some individual students had listed this as a relative strength and yet also
a weakness in absolute terms.

An Applied SWOT Analysis of the “Exemplary”
Engagement by Hong Kong Pre-Service Teachers
with the Challenge of ICT Integration in Education
In relation to a speciﬁc Hong Kong context of the challenge of ICT integration, this section will discuss the exemplifying implications of how
SWOT is useful for interpreting and engaging with: (a) overall perceptions
and projections of strengths-weaknesses and opportunities-threats, and (b)
the distinct but interdependent relation between the personal, organizational and wider socio-cultural contexts involved.

Strengths and Weaknesses
The summary responses in Table 1 indicate the tendency in Hong Kong
contexts to assume that general “technical” skills and also access to hardware are suﬃcient indicators per se of ICT integration. In particular the
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focus on “ICT skills” was listed as both the main strength and weakness at
the individual level (which the focus question here was mainly directed at)
as well as at the organizational level. This ﬁnding was inﬂuenced somewhat
by how just on a quarter of those who participated were undertaking “ICT”
as their primary teaching focus. Whilst clearly more of the “IT specialists”
listed skill levels as a strength, similar levels in both groups listed this as a
weakness. The fact that some students listed this as a both a strength and
weakness exempliﬁed the relative and also quite contextualised nature of
this category and this dominant perception about the challenge of ICT
integration. Similarly a signiﬁcant distinction could have been made between “conﬁdent” users of ICT based on technical ability alone versus those
who linked their conﬁdence to a sense of enthusiasm.
Table 1. Strengths vs weaknesses – Main points of response

Strengths
1. (43%) Skills and procedures in using diﬀerent software or ICT
tools/functions [usually listed by those students who had a strong
ICT background]
2. (38%) Conﬁdence and/or enthusiasm in using ICTs [especially
compared to older teachers… but not younger learners]
3. (21%) Variety of new opportunities
4. (19%) Ability to make and use new resources, good/new ideas in
using ICT, have an open/creative mind, want to engage students in
interesting/eﬀective way
Weaknesses
1. (58%) Skills in using diﬀerent software [main “weakness” listed by
“ICT specialists” as well as others]
2. (35%) Ability to plan/design and prepare eﬀective use of ICT resources and integration in teaching/learning
3. (17%) Tendencies to avoid or respond passively to change and new
ideas/opportunities
However, despite or perhaps even because of this initial sense of a
selective and decontextualised pragmatism about ICT, there was also a
relatively strong underlying sense that ICT skills alone were inadequate
for ICT integration (see Table 2). This was reﬂected in the ostensibly less
signiﬁcant points of response under both strengths and weaknesses. Those
who listed their passive tendencies and their inability to “design” for ICT
integration seemed to be explicitly aware of the personal and systemic need
for grounded “change and improvement” in pedagogy and assessment as
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well as mere attendant skill levels. On the other hand, those who listed under “strengths” the new and exciting possibilities of ICTs for teaching and
learning often tempered their comments more with a sense of what they
would like to be able to do (or general attitude) rather than an existing
proﬁciency in educational design for ICT integration. That is, some of the
typical comments for strengths below emphasise notions of wanting to be
“patient” and practicing “quality” and an “open mind” to be an eﬀective
teacher with ICT.
Table 2. Strengths vs weaknesses – Some typical comments

Strengths
“I have good IT skills and ﬁnd it easy to handle diﬀerent software and computer tools”
“I know the teaching software and programmes such as Flash and Dreamweaver which can help me in my future teaching”
“I will be patient and try my best to learn IT skills and knowledge. I will use
multimedia in my teaching to promote my quality in teaching”
“I have an open mind and know artist computer skills… to develop educational software”
Weaknesses
“So passive, so lazy… do not know enough software skills”
“I lack ideas and also the incentive to use IT extensively”
“There are many new software (programs) I need to learn. I think I have to
learn more”
The exemplary comments about “weaknesses” are particularly revealing. These are clearly examples of relevant and self-aware criticism – but
also exemplify the very condition of “passivity” they refer to. This serves to hightlight how a general awareness of both individual and systemic
strengths and weaknesses is not in itself suﬃcient for the kind of “change
and improvement” needed.

Opportunities and Threats
The selectively “pragmatic” view of ICT in education indicated above is
linked to how a clear majority of participating students associated the acquisition of ICT skills with future jobs. This was despite the fact that much
of the rhetoric of new educational policy in Hong Kong, as elsewhere, associates the learner-centred implications of ICT with the requirement of
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“innovation” and such related generic skills as problem-solving, collaboration and eﬀective communication. At the same time the future importance
of ICT in every respect, but especially in terms of “getting a job,” is seen
to be associated with various negative factors, which ultimately override
the positive opportunities. The push for ICT integration is associated with
increased stress levels in every aspect of life and particularly in relation to
the teaching profession. Within school contexts ICT integration is especially associated with an already overburdened curriculum. Additionally it is
associated with various cost and resourcing issues that extend and further
problematise the issue of an inequity of access across and within diﬀerent
schools.
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Table 3. Opportunities vs threats – Main points of response

Opportunities
1. (63%) To ensure future work, employability – either as teacher or
generally
2. (45%) Upgrading of ICT skills, the use or awareness of a variety of
new software especially interactive multimedia [but not usually in
any applied, transferable or design-eﬀective sense]
3. (28%) Educational change and reform
4. (26%) To engage new ICT literate learners more eﬀectively, to provide interesting and even “fun” learning contexts, and to develop/
apply new repertoires of teaching/learning - especially use of project
work and other “innovative” approaches and new learning models
5. (16%) Sharing resources, collaborative or even “mere repository”
use of online/e-learning platforms, ICT as replacement of some aspects of face to face traditional teaching [i.e. convenient and timesaving versus collaborative or cooperative aspects of using ICTs]
Threats
1. (74%) Lack of time, levels of stress, and pace of life associated with
wider social as well as school-related imperatives for ICT integration
– especially when linked to an already overburdened curriculum
2. (53%) Top-down imperatives and governmental/administrative
policies for educational change linked to ICT integration
• often prescriptive in a burdensome way (e.g. bureaucratic rules and
procedures, licensing and copyright issues)
• often generate resentment,
• often cite new learning theories in a way which reinforces gap with
actual practices or conventional habits
• generally not linked to required support for eﬀective change
3. (37%) Cost of and access to ICT resources (e.g. equipment, software)
4. (24%) Support issues – technical support, eﬀective training provision, appropriate encouragement by administration
5. (17%) Resistance to eﬀective change by schools, older teachers (including lack of eﬀective leadership)
6. (14%) Younger students more conﬁdent with ICT, “loss of face” by
older teachers
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As in relation to strengths-weaknesses, the perceived gap between old
teacher-centred practices and new learning models (associated with ICT
integration and educational reform in new policy initiatives) represents
much more a fundamental threat than an opportunity. Clearly many student teachers held a strong sense of cynical resentment towards “top-down”
mandates which do not adequately recognise or cater for the restraints and
associated bottom-up requirements of speciﬁc contexts of practice. On
the other hand many also listed some of the kind of more “optimistic”
opportunities associated with new educational rhetoric and policy – such
as educational reform, innovative pedagogies, and various aspects of learner-centred agency such as collaboration, project work, and knowledge as
potentially “play” rather than necessarily “work.” One might reasonably
assume that many or at least some of the student teachers were motivated
by more than simply money or work to choose teaching as a profession.
Yet any sense of this tended to be undercut by a general recognition already
of the lack of suﬃcient systemic/organisational will or encouragement to
overcome assumed resistances and other negative implications. Despite or
perhaps because of all the new policy initiatives and eﬀorts at pedagogical
reform aimed, there was a dominant perception that teaching in Hong
Kong was still entrenched in old bureaucratic regimes and hierarchical
orders, and that top-down vs bottom-up gaps were still in place as much as
they ever were to prevent genuine “change and improvement.”
Table 4. Opportunities vs threats – Exemplary responses

Opportunities
“If I have good IT skills then I can get a job easier”
“Many schools have all the equipment and software already, so we should
have more tools supporting our teaching”
“The government emphasis on IT in schools and in society”
“My daily life is tightly related to IT”
Threats
“My IT knowledge is not good, so I need to spend so much time in order to
try and catch up”
“Every teacher is supposed to use IT in every lesson, but some schools still
resist the trend”
“If I can’t handle IT skills well, then it may worsen my teaching”
“Teachers need to update and equip themselves frequently…”
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As suggested by the example responses above, the greatest sense of “threat” seems to lie in unrealistic expectations and an entrenched organisational culture despite all the pushes for reform and change. The associated
imperatives for ICT “upskilling” and integration of ICT in teaching and
in the curriculum tend to be seen as ends in themselves not suﬃciently
linked to particular “opportunities” let alone individual or organizational
“strengths.”
It is no wonder then that there was such a strong equation of ICT
integration with mere skill acquisition which in turn was equated with
future employment. Thus this was not just despite but perhaps because of
the top-down policy eﬀorts to change mindsets and enlighten teachers and
the education system generally to how innovation, generic skills and applied
knowledge are the keys to future education, the development of a knowledge society and competitiveness in a global economy. Because of the general
failure to connect such “visions” with the dilemmas and opportunities of
grounded contexts, there remained an enduring sense that teachers and
learners alike: (a) remained constrained by a dominant sense of “knowing
what we know” (or need to know for the purposes of an exam-based curriculum or, alternatively, giving lip-service to policy initiatives); but (b) are
generally not interested in the potentials and possibilities of exploring and
learning “what we don’t know.”

Addressing Related “Missing Links”
As indicated above, the participants in this SWOT evaluation were evidently aware that new, diﬀerent, and even exciting or innovative possibilities associated with the various learner-centered implications of ICTs, are
contradicted in practice by transmission teaching methods, a mere skills
or theory approach to ICT integration and, above all else, an exam-based
curriculum. This is reﬂected in the conﬂicting and ambivalent perceptions
revealed in responses to the SWOT survey. Whilst there was awareness
that aspects of design, application and innovation were important, perceptions of both personal and systemic strengths and weaknesses revolved
around the simplistic acquisition of technical skills (or failure to achieve
this). Likewise the perception of opportunities and threats focused on the
missing links implied from naïve notions that mere access and hardware
provision were suﬃcient enablers for ICT integration on one hand, and
that the acquisition of ICT skills was not only important for but could
be assumed to automatically transfer into “jobs” (and related pragmatic
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outcomes such as a good salary). In short, there was a core awareness of
the problems and opportunities at stake but that this was overruled by an
entrenched sense of cynicism and inevitability which in turn reinforced
the related syndromes of “passive learners” and an idealizing of potential
ICT “magic bullets” (the belief that some new technological program, tool
or method will come along which will transform the situation without any
real personal eﬀort or cultural change needed).
The SWOT survey also identiﬁed the related tensions and contradictions of three central issues of teaching and learning brought to a head by
the challenge of ICT integration: the process of learning, assessment, and
the failure to link school and extra-curricular uses of ICT. That is, “ICT integration” – as it is generally understood with respect to the learner-centered implications of ICT – is not really possible in an intractible exam-based
curriculum which at the same completely undermines and contradicts all
the new policy initiatives for pedagogical, curriculum and systemic reform
or change. Clearly there was general awareness of how the challenge of
ICT integration exempliﬁes and presupposes the increasing importance
of the process of learning grounded in applied contexts of ICT usage as
distinct from the didactic transmission and reproduction of “content” (information and/or skills). Likewise, there was signiﬁcant initial interest in
considering and investigating the kind of new assessment as well as teaching methods and learning approaches needed to harness more eﬀectively
the learner-centered implications of ICT. However, at the end of the day
most units taught with these and similar cohorts remained largely deﬁned
by the enduring and inﬂexible norm of an exam-based and content-focused curriculum.
The kind of gaps evidenced between theory/policy and applied contexts of practice reﬂects an endemic resistance to connecting, recognising
and promoting the “processes” of learning and using ICTs in or as applied
knowledge linked to various notions of “content.” At the learner level,
the kind of gap between thinking and doing needing to be overcome to
achieve applied or innovative reﬂective practice is similarly reinforced by
a related failure to link interesting and authentic extracurricular practices
and knowledge to the learning and use of ICTs in classrooms and across
the curriculum. Thus there was a dominant perception that ICT learning
and use in schools and formal education was generally unrelated to the
exciting extra-curricular home, recreational and related “personal interest”
uses on one hand, and the innovative requirements of ICT as focus for a
global and future knowledge society on the other.
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This case study of a Hong Kong system of pre-service teacher education has epitomized global dilemmas in education of how top-down imperatives (of policy, theory and reﬂection) so often fail to connect with
bottom-up requirements and possibilities of applied knowledge in local
contexts of practice. Where the general challenge of ICT integration is
concerned especially, three interrelated spheres of dilemma in particular
might be recognized. At an immediate and performative level, it is clear
that a grounded “hands-on” approach to teaching and learning with ICT
is needed to better connect pedagogy and technology on one hand, and
ground reﬂection, innovation and knowledge in applied contexts of practice on the other. The dilemma of grounded and relevant practice tends to
be reinforced by oppositional (as distinct from convergent and dialogical)
notions of a tension between old teacher-centred and new learner-centred approaches to the use of ICT in education. Likewise, organizational
and institutional responses to the challenge of ICT integration similarly
tend to take an oppositional rather than convergent and dialogical relation
to tensions between various conﬂicting senses of an underlying “cultural”
context. In other words, educational “change and improvement” represents a globally relevant but locally situated cross-cultural perspective and
focus for dialogue in relation to the interplay of pedagogical, institutional
and wider social including international contexts on one hand, and the
cultural tensions of young vs old, tradition vs modernity, East vs West, us
vs them, here vs there, etc.
Again SWOT is useful in reminding us, as Fullan (2001) has pointed
out, that the challenge of ICT integration is ultimately and above all else
an issue of leadership. This is not so much in traditional, imposed “topdown” terms but rather in relation to designing, facilitating and engaging
grounded contexts of dialogue, practice and “cultural” change. At the level
of teaching and learning, SWOT exempliﬁes the timeless agency of teaching to provide an appropriate space for interaction or reﬂective practice
yet, also where appropriate, directly engage, encourage and even challenge
learners in terms of their underlying preconceptions and aspirations. Relatedly, SWOT further provides for the kind of methodological approach
needed to make sense of, as well as also engage relevantly and eﬀectively
with, larger systemic and applied contexts of “change and improvement”.
This is especially germane where the global yet local challenge of ICT integration in education is concerned.
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Conclusion
Many teachers already use a simple or initial version of SWOT as an introductory tool or pretext for discussion and reﬂection linked to practice
and authentic contexts. This paper has reﬁned and developed the notion
of how SWOT might be further developed and reﬁned: (a) as part of an
authentically situated, and “applied” approach or methodology of interpretation in educational technology knowledge-building and reﬂective
practice; (b) especially in terms of the basic educational and research strategy of “change and improvement” (not merely the reproduction of passive
minds); and (c) in relation to the interdependent interplay of personal/pedagogical, organisational and wider socio-cultural contexts of relevance.
Where the challenge of ICT in education is concerned, a SWOT framework provides an exemplary as well as exemplifying approach for better
identifying and engaging with: (a) the latent ambivalences, preconceptions
and “negative self-fulﬁlling prophecies” about ICT held by many teachers
on one hand, and also (b) the related dilemmas, tensions and missing links
between “top-down” policy, theory and reﬂection and “bottom-up” contexts of applied practice on the other.
A Hong Kong context has provided a case study focus for both applying SWOT and investigating the global as well as local dilemmas of ICT
integration in education. This is for many reasons but especially in terms
of how Hong Kong education has embraced innovative policies of ICT integration and educational reform in the wider context of being one of the
most wired societies in the world in extra-curricular contexts – imperatives
often at odds with residual educational/social values, an entrenched institutional and bureaucratic regime resisting change, and the implications of
an apparently non-negotiable exam-based curriculum. In terms of such
underlying tensions, ambivalences and agendas, a Hong Kong context for
exploring the global yet local challenge of ICT in education has shown
how a dialogical as distinct from merely imposed function of “leadership”
provides the key to overcoming missing links between top-down imperatives and local contexts of practice. In Hong Kong as elsewhere, a SWOT
approach is especially useful on occasions where analysis is focused on
furthering (not an end) to the fundamental imperative of “change and
improvement” in teaching, learning and general educational knowledgebuilding.
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Appendix
Integrating ICT in a Hong Kong context of education: A SWOT survey
SWOT analysis is an eﬀective way of identifying your Strengths and Weaknesses, and of examining the Opportunities and Threats you face. An analysis
using the SWOT framework can help you to focus your activities into areas
where you are strong (or want to improve areas of weakness) and where the
greatest opportunities lie. Strengths and weaknesses can refer to either yourself
or to some group you belong to (internal). Opportunities and Threats are seen
in relation to an “external” environment or situation faced either by yourself or
to some group you belong to.
As a prospective teacher who will be expected to use ICTs in your teaching (and the learning of your pupils) in Hong Kong schools, how do you see
your own strengths and weaknesses?
STRENGTHS [e.g. What advantages do you have? What do you do
well? What relevant resources do you have access to? What do other people
see as your strengths?]:
WEAKNESSES [e.g. What could you improve? What do you do badly? What should you avoid?]:
In Hong Kong as elsewhere, future teachers will be expected to use multimedia and ICT in their teaching in schools and in the learning of their pupils. Do you mainly see this as an opportunity or threat? What are the main
opportunities and also the main threats you see in this expectation of Hong
Kong teachers?
OPPORTUNITIES [Useful opportunities can come from changes in
IT, in policy, and expecations of teachers, etc. … Where are the good opportunities facing you? What are the interesting trends you are aware of?]:
THREATS [What obstacles do you face? Are the required requirements and expectations of teachers in HK changing? Are changing technology hardware and software a threat to teachers? Could any of your
weaknesses seriously threaten your future job as a teacher?]:
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Let’s think about it
Considering the strengths of
web-based collaboration
Tor Ahlbäck & Linda Reneland

Introduction
A worldwide lack of teachers has created an increasing amount of webbased teacher training programs (Roberts, 2002). To be able to develop
and maintain quality and substance to ICT supported teacher-training
programs, there is a great necessity and need to study and document learning processes and conditions for learning in these Virtual Learning Environments (VLE’s). This paper is a follow-up on a study of a collaborative
knowledge building process in a VLE, identifying factors and student strategies that can aﬀect collaborative learning (Reneland & Ahlbäck, 2003).
Although assignment and design often encourage co-operation, webbased teaching still often signals a single learning process as opposed to a
collaborative learning process. A collaborative process more corresponds
with democratic skills and an epistemology of sharing and not owning
knowledge that is represented by the Swedish curriculum. Research shows
that teacher education fail in joining theory and praxis (Robinson & Latchem, 2003). It is therefore important to develop collaborative learning
conditions for teachers to-be, in order for them to experience, reﬂect upon
and consider in their own future teaching, this especially since methods
used during training have an impact on teachers’ professional practice
(Hensvold, 2004).
The fact that knowledge is contextual and enhanced by articulation
(Koschmann, 1996) gives us a challenge when it comes to applying collaborative learning to a VLE. In taking that challenge and designing a collaborative assignment for teacher students, the analysis (Reneland & Ahlbäck, 2003) showed diﬀerences between student groups in terms of results
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and strategies. So we confronted a new group of students (approximately
100) with these results at their course introduction. Within a week from
the course started we got spontaneous calls and mails from our teacher
colleagues about the intensive interaction on the platform, not at all experienced the previous year. Both electronic and physical actions seemed to
have increased from year one. But was this a fact? We saw an opportunity
for an interesting follow-up study. So this paper is a comparison and a
discussion around how student strategies between the two years changed
and why.

Background
The course studied is part of a distance teacher-training program, aimed at
practicing teachers without an exam. The overall aim of the collaborative
assignment, is for students to develop an understanding and knowledge
founded in theories of learning, to be able to reﬂect upon conditions for
their own and others’ learning process. The design of the assignment rests
upon the infrastructure of learning as a combination of three modes: engagement, alignment and imagination (Wenger, 1999). “As a context for learning engagement is not just a matter of activity, but for community building,
inventiveness, social energy, and emergent knowledgeability” (Wenger, 1999,
p. 237). Imagination is about creating images of the world and see its possible connections. In alignment, students coordinate energy and activities
in order to ﬁt with broader structures and contribute to them.
The evaluation criteria for the whole course were discussed and agreed
upon with the students at course introduction.
The results from three groups from each of the two major strategies
were evaluated (a total of six groups). The result of the collaborative process shoved progression in results for all groups where groups A and B
came to represent outliners.
In terms of strategies these two “outliners” diﬀered. Group A used all
tools in the VLE. Their asynchronous discussion group was very active and
the chat was used twice in reference to this particular assignment. Group A
scored an average of 5,75 (of 21) for the individual paper.
Group B however, chose not to use the chat. They expressed a negative
attitude towards the chat and their group strategy was characterized by
presenting all their texts as attachments. Group B scored 6,5 (of 21) for
the individual writing.
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Figure 1. Assignment lay-out. Describes the diﬀerent stages of the assessment where lecturers, course literature and evaluating criteria agreed upon by
teachers and students form the base for an individual paper. This is followed
by a collaborative process where students have to respond to each other in order
to develop a group perspective presented in an ﬁnal group synthesis.

Stud 3
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Individual paper

Stud 2

Eval. criteria

Lecture

Literature

Stud 1

Responding
process

Collaboration
process

Group
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(Paper
presented
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Figure 2. Progress. The ﬁgure shows spreading between individual results,
group mean, and group synthesis arranged by size.
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So two diﬀerent strategies were used for commenting on each other
– attached ﬁles or synchronous/asynchronous discussion. The big difference we identiﬁed as important for the result of the assignment, was
how comments on individual contributions were made by the other group
members. Group A commented on each other in on-line discussions. That
meant that they were all synchronised in time and topics. Group B used
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attached ﬁles for doing this. They read all group members contributions
and then commented as attached ﬁles and to a greater extent all pursued
their own discussion.
Group A produced a piece of collaborative writing. In using the word
”collaborative” we search for a result beyond what the participating individuals themselves can achieve (Littleton & Hääkinen, 1999) as opposed to a cooperative process where there is division of labour and power
structures for instance (Dillenbourg, 1999). So in group A, reﬂection had
developed towards a group analysis and group hypotheses. Their product
presented more theoretical arguments, structure and scored high on references. Group B produced a piece of co-operative writing characterised by
a division of labour. They did not in any case refer to course literature or
lectures in their ﬁnal product. Group B were still on the stage of comparing experiences within the group.
Group A managed to establish a group culture as a key-factor for their
learning process. This group culture allowed them to slow down and develop a common ground for knowledge building. Group B on the other
hand did not invest enough time initially. They lack a common ground for
knowledge building, which means that their ﬁnal “synthesis” is built on
diﬀerent individual contributions.
These were the results that were presented to the new students.
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Table 1. Categories used for analysing group communication (synchronous
and asynchronous).
Name of category

Description

I. Organisation (O)

-when and how to meet
-division of labour
-references to organising assignments

II. Technique (T)

-asking for help around technical matters
-answering/giving help
-declaration of problems

III. Peer Support (PS)

-emotional support (Acknowledges speciﬁc peer or group of peers in
encouraging terms)
-academical support (Acknowledges speciﬁc content by identiﬁed
peer or group of peers)
-teacher giving either emotional or academic support

IV. Group Culture
(GC) establishing and
maintaining

-group protocol (summarises actions taken outside conference, sharing, establishing roles, humour)
-signalling social presence
-apology (declaration of action in relation to tasks or responsibilities

V. Knowledge Production (KP)

Content (texts, contributing to knowledge process by) divided into :
1. ECG – The establishment of a common ground means that experiences were exchanged, compared and connected. Doubts and suggestions were tried out on the other group members in a search for
conﬁrmation. This category also includes statements around personal
epistemological values.
2. RP – Refers to peers. Here students acknowledged each other by
referring to a speciﬁc statement in connection with the name of that
student.
3. RR – Refers to reference. Here students connect to course literature, lecturers or other sources speciﬁcally.
4. A – Analysis. Introduces explanations, identiﬁes patterns and
models.
5. TC - Trying consequences. This is a category of statements where
students make references to praxis by describing consequences, problemise or introduce personal hypothesis
6. C – Conﬂict. This is all statements that introduce a diﬀerent opinion.
7. OD – By Open Doors we mean statements where students invite
peers to think about to the discussion new elements or phenomenon
8. LH – Launches Hypothesis. This refers to examples of how the
group tries to express hypothesis founded in their previous discussions.
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Theoretical Foundation
This paper uses theories of metacognition to describe and analyse the collaborative processes detected. Metacognition is often popularly explained
as “thinking about thinking” and suggested to diﬀer from cognition in
nature, by how information about cognitive processes are used by the individual. Metacognition thus emphasise the individuals use of his/her cognitive processes (Flavell, 1987).
Metacognition is here used pragmatically, as a tool for adding more
approaches to the knowledge process, actively built into course design. A
future ever changing society will demand more of student’s ability to use
various media for their purpose and thus focusing on the mastering of
media and methods instead of content. In mastering diﬀerent methods
meta-cognitive abilities become more important for students to develop
(Stigmar, 2002). In order to do so further knowledge is needed around the
interaction between teacher, student and medium in terms of metatraining and learning. To stage a conscious reﬂective activity, the learner must
recount the experience, trace connections between the new information
and feelings produced by a certain event (Dysthe, 2002). We have used
this method for students content knowledge production but also for recounting the learner’s process in evaluating the assignment making also the
gathering of data part of the metacognitive experience.

Study objectives
Our aim with this study is to track a possible enhanced metacognitive
competence related to us sharing our results with the students.
How would it aﬀect students to be confronted with year one’s results?
Would they change their strategies and methods and will their knowledge
processes diﬀer?
So in studying year two’s course we have asked us the following questions:
1. How did the students handle the environment in relation to task?
2. What signs of an enhanced meta-cognitive competence did students
show?
3. Could any change in attitudes towards collaborative learning processes be identiﬁed?
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Method
The results described under ”background” from the year 2002/2003 were
presented to all new students about to experience the same course in the
program. This gave us the opportunity to compare working strategies.
The dialogue between students and how they use the mediating tools
that support groups of students are of course important sources to their
learning. The participants own versions of how they work however, are
equally important sources in trying to understand the knowledge process
out of a learner’s perspective (Dysthe, 2002). Students’ written evaluations,
individual and group evaluations and web-questionnaires (approximately
a total of 100 written individual, some 40 written group evaluations and
200 web-questionnaires over a period of two years) have therefore been
used as main data for this study. Comments from these evaluations were
categorised in themes: knowledge production, social interaction, internal-external control, and strategies – and analysed. Course design was the same
both years. Some development of the study-guide had been made from
year one to two. A majority of the teachers were the same for the two years.
The only major diﬀerence between the two years was that students were
introduced to our results at the very early beginning (introduction weekend). The teachers were also introduced to the results. This could have
aﬀected their feedback strategies.

Results
So how did the students handle the environment in relation to task?
When working together and discussing the task and content in the VLE,
students did not use the possibility to attach ﬁles to the same extent (year
two). Instead they wrote their arguments directly in the discussion and in
those cases where they attached their contribution, these were also pasted directly in the asynchronous discussion as a service to the reader. The
amount of groups who tried to use the chat did not diﬀer much between
the two groups (years). How they used it and how often diﬀered though.
The ﬁrst year, a majority of the chats were used for organising work
and for keeping in touch. Year two, all chats were used to discuss content
(knowledge production). Some groups moved from the asynchronous discussion after publishing their individual contributions for a more “indepth” discussion in the chat. No group stated that they were not going to
use the chat compared to two the ﬁrst year.
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A new strategy where students combined the characteristics of the
diﬀerent tools could be seen. Some groups also expressed how they experienced and expressed diﬀerent ways of communicating with diﬀerent
tools. Some groups used the chat for it’s “lively and real time advantages”
but logged the chat, which meant that everything could be studied later.
This conscious reﬂection is expressed by comments such as:
The chat is more eﬃcient and it’s easier to forward feelings when you are logged in real-time and “talk” to one another. Your personality shines through
and there is a chance to explain if things turn out wrong but it is diﬃcult to
have time for reﬂection for more constructive contributions.
The discussion forum (asynchronous) is more for displaying of facts but also
a place for reﬂections and comments
…a security to be able to go back and see what was said
It is easy to get an overview over the discussion
The chat is sometimes better than a f2f discussion since every little detail
could be scrutinised afterwards.

One group expressed diﬃculties with using the chat since they thought too
many parallel discussions were taking place and preferred the asynchronous discussion that they thought allowed for “thoughtfulness”. All groups
used chat at least one time during the process.
There is a clear diﬀerence in how the groups express themselves around
the organisation of work. First year the working process was merely associated with “division of labour.” “Work” was described in terms of “dividing task” and “summarize.” That seemed to be the students opinion of
what needed to be organised. Year two students described work with more
variation:
Logging of the chat was divided between us for several summaries
We communicated organisation
We experienced a dramatic change from dramatic chaos to a constructive
exchange of experiences and reﬂections. Our common experience developed
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into a synthesis
The time between the chats were used for reﬂecting
We had a rotating responsibility for summing up the chat
The structure for work was agreed upon early which made individual involvement easier throughout the process.
The chat was moderated to make things happen
We organised a common chat for reﬂecting with a clear structure
The transformation to a mutual analysis was done through chatting

What signs of an enhanced meta-cognitive competence did students
show?
There was no statistically signiﬁcant change in the percentage of students
who found the assignment relevant for their own professional development, 94% (2003) compared to 86 % (2002). There’s also an increase in
numbers but no signiﬁcance in percentage of students who regarded the
group important for their own development 87% (2003) compared to
79% (2002).
Students expressed that they could reﬂect and analyse in a more qualitative way.
We have increased our competence in analysing and reﬂecting and can let
our pupils exchange experiences for an enhanced knowledge production
We’ve found our own “subculture” where thoughts take new turns when
confronted with what others tell about their experiences

Five groups mentioned that an inner control and motivation developed in
the group.
…you work out of loyalty and feel bad when you cannot contribute the way
you would like
…if someone already started the process you feel a pressure to contribute
yourself.
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We could also see students commenting on social interaction.
It was liberating to be able to drift into nonsense discussions but I believe
that brought us closer together. I think we got to know each other better
during those sessions.
It was a struggling iterate process in putting all experiences together in a
synthesis [was said in combination with] we didn’t get to know each other
until this assignment, we learned more and diﬀerent things about each other
compared to the f2f meeting at the University.

The ﬁrst year students mainly reﬂected on own personal development and
how this had made them think about their own responsibilities and how
their development favoured from being “pushed” by others. Year two their
reﬂections also include a future teaching practise.
We have become better listeners and that’s a good tool for a teacher isn’t it

Could any change in attitudes towards collaborative processes be
identiﬁed?
All groups described the collaboration in positive wording. That did not
diﬀer between the two years. No group expressed anything negative about
the collaborative process. A more careful attitude towards collaboration is
expressed in some groups with comments like:
…good with possibilities to discuss with others
We get more experiences from teaching this way than other teacher programs

One group expressed that it could be “uncomforting to share experiences.”
They could also be critical to how tutors handle speciﬁc situations when
group members left for instance, but are in general positive to the design.
Both years show examples of how the assignment has inﬂuenced and
inspired to future work with pupils. More groups refer to a pupil perspective and the students learning process year 2 though. Students talk about
“better,” “broader,” and “deeper” understanding due to the sharing and
collaboration.
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We dared to be more critical due to a better and broader understanding.
Our experience is that you together almost always create something better
than what you could have produced yourself

Discussion
Students were deﬁnitely more experimental in the ways in which they used
the tools. We think this is related to taking part of results on a possible
connection between student strategies, use of tools and results. We saw
students using chat and asynchronous discussions more deliberately according to how they experienced the tools’ characteristics. And yes, students
showed signs of an increased metacognitive competence by more qualitatively expressing themselves around their own evaluations and describing
their working process. Year one we sometimes experienced a discrepancy
between how students themselves described their working process and
how we experienced it, probably due to an inability to reﬂect around process and results. Year two the students identiﬁed, connected and related
course-activities to their knowledge process in a more reﬂective and critical
manner.
The ﬁrst year meta-cognition was a result of the process/course. Students could express thoughts about their learning. Year two, students were
given some reﬂective tools by being presented year one’s results, which
probably meant that they discovered and used meta-cognitive thinking as
a tool in reﬂecting upon learning and consequences for their future teaching praxis. We have not compared students’ results for these to years so we
cannot say anything about the possible eﬀect of enhanced metacognitive
thinking on student results. However we would like to point out the diﬀerent processes identiﬁed. By making student working strategies part of the
open agenda for the course, we witnessed the development of a learning
process as well as a knowledge process.
When it comes to changes in attitudes towards collaboration, no such
change could be detected. But the same phenomenon accounts for here;
students expressed thoughts about using collaboration in relation to pupils
more frequently year two.
By giving students some reﬂective tools prior to their assignment, we
have tried to use metacognitive thinking as “a way to teach” and not as a
“subject” itself. Teachers representing other disciplines than pedagogy can
be reluctant to bring questions of how student learn into their courses
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since they experience it as taking time from subject matters and the “payoﬀ” is too unsure. But if we argue that there are special conditions for
learning connected to diﬀerent disciplines and environments, shouldn’t we
also address the issue of learning strategies through methods in a course?
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Pronett
Networking Education and Teacher Training
Ton Koenraad & John Parnell

Introduction
The PRONETT project was initiated by Archimedes Lerarenopleiding,
the department of the Faculty of Education in Utrecht, the Netherlands,
responsible for the regional initial teacher training and continuing professional development for vocational and secondary education. For a better
understanding of the motives for the project a closer look at the context in
time and place is called for.
The PRONETT project deﬁnition was inspired by recent changes in
Teacher Education Provision in Europe (Furlong et al., 2000) and in the
Netherlands (Willems et al., 2000) and in particular by the state funded,
Dutch Educational Partnership Project (EPS, 1999–2002). This national
project was targeted at innovation of teacher education, provision of a solution to the shortage of teachers (expected to grow to some 15.000 vacancies in 2006) and the delivery of teachers with qualiﬁcations required by
the changes taking place in (Dutch) schools and society. The competence
to apply ICT in designing powerful learning arrangements was considered
highly relevant in this respect.
At Archimedes Lerarenopleiding the EPS project has contributed to
the development of the current curriculum model based on close collaboration with regional schools. The model integrates subject studies and
professional preparation and is nationally known as “The Utrecht Model.”
Its key elements are: educational partnership with schools; competence
based learning and training; customized study programmes; dual mode
approach; and action research support from lectureships.
It aims to meet the requirements of modern higher education as deﬁned locally as:
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…education in which students develop into starting professionals and which
takes place in interaction with the professional ﬁeld. The professional ﬁeld
is involved in formulating competences, formulating and providing (study)
assignments, giving feedback on students’ results and in the assessment and
development of knowledge. Students carry out assignments in the role of
the starting professional, which means that they produce work of a high
level and that they can demonstrate that their work meets relevant current
standards. ICT is an important tool in creating a rich learning environment
as well as in creating the necessary conditions: the use of ICT makes it possible to organise educational processes diﬀerently. (HvU Education & ICT
Knowledge Platform 2003, p.5)

Monitoring of ICT Developments in (Teacher) Education
in the Netherlands
For the evaluation of its ICT policies (Ministerie van Onderwijs, Cultuur
& Wetenschappen, 1999) the Dutch Ministry of Education commissions
various studies, among which the ICT-Education Monitor (Kral et al.,
2002). Some trends in the monitoring reports which are applicable both
to teachers and teacher educators are:
• Use of VLEs1 occurs in teacher education but is only in an experimental stage in secondary education; scarce presence of ICT-use for
pedagogically innovative approaches; secondary schools rate their use
of ICT for learning as “beginning,” half of the Teacher Training-providers consider themselves advanced in this respect (Braam, 2001; Inspectie van het Onderwijs, 2001a).
• Despite the fact that ICT increasingly forms an integral part of school
policy there is still a lack of competence and conﬁdence among staﬀ
to integrate ICT in teaching (Vreugdenhil et al., 2003).
Teacher Education organisations’ potential role in school development is
also reported in independent studies initiated by the “ICT op School”
Foundation2:
For a further implementation of ICT in education most school boards are
in need of support for the instrumentation of professional development and
educational innovation. There is also a need for concrete help with the integration of ICT in daily lesson practice. (Stegers, 2002)
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The EPS-project, being a major national project, was subject to an additional, dedicated monitoring procedure carried out by the Inspectorate.
The ﬁrst interim report was highly critical of the developments in the ICT
domain of the EPS project.
The main points of criticism can be summarised as: ICT as a didactic tool has not been adequately integrated in the teacher training pedagogy. Trainers’ ICT expertise is at the level of basic skills, excepting those
involved in expert centres. Student teachers are not adequately prepared
to apply ICT in their future careers. Forms of professional development
considered to be eﬀective such as collaboration with schools and (international) collegial networking are scarce. Teacher education providers are
explicitly summoned to support regional experiments necessary for innovation and help the develop knowledge building involved (Inspectie van
het Onderwijs, 2001b).

A Dutch Benchmark for ILT3/ICT-Rich
Teacher Education Provision
Confronted with the monitoring results a national working party of teacher
educators (the ICT-Network, one of the results of the EPS-collaboration
between Teacher Training providers), focusing on ICT issues in teacher
education, decided to develop a description of features deﬁning what is
called an “ICT rich” Teacher Education programme. For a description of
this instrument and a number of illustrative practices see Koenraad et al.
(2004).

The EU-Project PRONETT

Project goals
The publications (Parnell, 1998, 1999) on some of the functional uses
made of ICT at the University of Cardiﬀ led to an exchange of ideas and
a partnership to develop a project proposal. Coalition to deﬁne an EUproject with international partners was triggered by the urgency for action
emanating from the various monitoring reports and the developing (ideas
for) national benchmarks for ICT-rich Teacher Education (Kirshner &
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Wopereis, 2002) on the one hand and the lack of local educational leadership in the ICT domain on the other.
The project’s aim is to develop a regional and cross national networked
learning community of pre- and in-service teachers and teacher educators
in Primary, Secondary and Vocational Education. A web portal oﬀering
a virtual infrastructure that supports the (co)production, execution and
evaluation of practice based ILT-rich learning is seen as a facilitating instrument. In line with the participatory model of modern higher education (Collis & Moonen, 2001) the portal is expected to help the student
teacher to realise her role as a starting professional (HvU Education &
ICT Knowledge Platform, 2003) in the domain of information and learning technology.

Literature study
As comparable problems with the integration of ICT were experienced
by the other core project partners (Cardiﬀ University, University of Gent,
Autonomous University of Barcelona) a literature study was called for to
deﬁne the needs at a European level. The assumptions below were largely
corroborated by the available data.
• The use of ICT in schools is on the increase but many teachers do not
exploit the use of ICT skills into new methodologies of learning and
teaching in curriculum practice.
• The potential of ICT as an educational medium for changing the pedagogy of teaching and learning has yet to be fully exploited.
• New web portal software provides exciting instruments for the realisation of constructivist principles and related forms of collaborative learning, problem solving and the creation of collective new knowledge
(Koenraad et al., 2002).

PRONETT Web Portal
The multilingual PRONETT portal is a customised version of Plone, the
Zope-based Content Management System (CMS). The inspiration for the
initial design of the portal has come from an analysis of the local needs
observed by the project partners and the project’s literature study (Koenraad et al., 2002) on relevant project related issues in Europe such as ICT
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training and tools in schools, teacher education, virtual community development and school needs. Other considerations refer to critical features of
successful continuing professional development approaches in the ICT-E
domain such as: needs based, learning by doing, enabling “design & tryout & evaluate”-sequences, on-the-job elements promoting reﬂection and
feedback (also in networks of teachers) (van Eck et al., 2001).
Members have access to personal workspaces to which all sorts of content-types (ﬁle, picture, document, forum tool, etc.) can be added and published. Contents developed in a so-called project folder can be published
into a database which is searchable with a dedicated search-engine.
Access to these learning objects is meant to facilitate reuse of educational content and stimulate the dialogue between educational organisations and actors (teacher educator, teacher trainee, school based coaches,
and in-service teachers). This dialogue is seen as preconditional for the
development and sharing of knowledge related to ICT-related pedagogy
in (subject) teaching.
Schematically the main ideas in the design philosophy can summarised as seen in Figure 1 below:
Figure 1. PRONETT portal design principles
PRONETT
design principles

Web Portal Element

Functionality

Empowerment of individual
(student) teachers.

Personal Workspace

Web-based virtual project room,
building blocks for designing
ﬂexible learning.

Enabling the production of innovative and customized learning materials and environments.

Edu-Tools

Educational engines and templates (e.g. WebQuest-editor).

Support for communication and
collaboration by professionals.

Forum

Access to and re-use of learning
objects. Resource for ICT-E
curriculum (e.g. metaevaluation)

Published Projects Catalogue

Help and advice, knowledge
sharing, oﬀer and demand of
products and services.
Show and Share results of
course assignments and work
related projects. Quality assessment.

Exchange and communication between individuals, project teams and
organisations is supported by a “public” forum. Its ﬁle sharing and decentralised user management facilities make it very suitable for CSCL4
approaches and project- and case-based learning, the usefulness of which
is widely recognised in higher education (Simons et al., 2000).
The automated registration feature of this Open Source software is
considered important in this respect as it makes students and individual
teachers less dependent on the software provision of their Teacher Training
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provider and/or at their placement and workplace schools. Especially in a
competence based curriculum model this independence is essential as it
oﬀers users possibilities to experiment with web-based teaching regardless
of the presence of (or access to!) a local VLE.
It also opens up possibilities for individuals to solicit for alternative
ways of help or coaching in the event of the (not so unlikely) absence of
adequate local support, speciﬁc expertise or tutoring. It will also help to
disseminate the project as there are no administrative obstacles for teachers
and student teachers of other organisations in the European member states
to start participating.

PRONETT Portal Implementation Pilots

The Utrecht Implementation of PRONETT
Next to contributing to the general PRONETT Project objectives the Utrecht based project partner deﬁned targets to support the further development of The Utrecht Curriculum Model and in this way also contribute
to the realisation of the ICT-rich Teacher Education Provision as benchmarked by the Dutch national EPS-ICT-network (Koenraad et al., 2004)
and as adopted by ADEF, the federation of Dutch TT-providers.
In this view workplace and school practice related activities are seen
as the best part of the curriculum through which the teacher education
institute can contribute to developments in the ICT-E domain at regional
schools. Consequently workplace based learning is expected to be ICTrich and to facilitate the student teacher in bringing innovative practices
to the school and contributing to school deﬁned needs.
Implementation goals and strategy
Expected results of the pilot implementation phase were:
• An evaluation of the feasibility of using school-based deﬁned needs as
input for curriculum activities.
• A scenario and materials for the full implementation of a demand
driven curriculum where ICT-rich education is concerned.
• A contribution to the evaluation of the Graphical User Interface of the
PRONETT Portal: data collection of user experiences.
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A plan for the pilot implementation phase was developed in line with the
guidelines: (1) Don't forget the road map, (2) Follow the leader, (3) Be
just in time, and (4) Watch the 4 Es. This advice (Collis & Moonen 2001)
has been adopted as a generic PRONETT implementation approach. A
combination of top down and bottom up strategies was applied.
Management as initiator of the full implementation and middle management (ICT-coordinator) to function as leader of the pilot implementation. And involvement of speciﬁc, potentially successful teams (Modern
Languages, Internationalisation Oﬃce) and individual teachers (advanced
ICT-users). To reach the goals mentioned two types of activities were carried out:
a) experiments by teacher educators
b) activities by a working party to operationalise regional collaboration
Results
Pilots at Archimedes Lerarenopleiding
Eight teacher educators in 6 diﬀerent teams were approached. After having
been introduced to the portal functionality by PRONETT team members
in individual sessions four teacher educators in 3 diﬀerent teams (English,
French and Spanish) decided to participate in the pilot implementation.
Foreign language methodology courses (n=4) involving the production of
web-based materials by student teachers (n=73) were selected as the context for experimentation.
One teacher in the Internationalisation Oﬃce decided to experiment
with the provision of virtual support for a two-day, live conference event
for student teachers in the Netherlands (n=75). Typical course activities
and tasks are:
• motivated selection of authentic resources (paper/multimedia) on the
basis of instructional criteria,
• presentation of educational reviews of course book materials and
URLs,
• design of communicative activities and task based activities such as
WebQuests for a speciﬁc target group of learners in the 12–16-age
range by dyad project teams.
An important motivation for the trainers’ participation was the provision
of facilities for computer supported collaborative production of materials
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and the opportunity for students to actually publish their results5. The trainers, with a view to their personal professional development, also welcomed the chance of experimenting with virtual environments and blended6
learning.
On the basis of the available, paper based course syllabus the teacher
educators and the PRONETT coach collaboratively developed ideas and
deﬁned the related functional speciﬁcations for the online support of the
courses.
Some training was given to develop vital skills for the realisation of
their role as e-moderator (e.g. uploading relevant documents, presentation
of links, placing last minute messages, allocating rights to individual students for speciﬁc folders).
The technical realisation of the support structure was then realised by
the PRONETT team. Figure 2 below shows a workspace-folder of one
of the participating teacher trainers to support her methodology course
“Making Materials.”
Figure 2. Course folder in teacher’s workspace

For those courses that required students to develop web-based materials,
speciﬁc templates (WebQuest, E-zine format) were developed. Partly to
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avoid the need for training students in the use of yet another piece of software beside PRONETT (e.g. FrontPage) and partly to facilitate the publishing process of those materials within the PRONETT environment.
For more information on the implementation pilots in the Modern
Language Department see Koenraad et al. (2003).
Regional Collaboration
With the aim to further operationalise the ICT-rich workplace-based learning concept a working party consisting of the Archimedes implementation team and ICT co-ordinators from 4 regional, aﬃliate schools has
explored the feasibility of using school based deﬁned needs as input for
curriculum activities. This has resulted in an inventory of (pre)conditions
for the implementation of school deﬁned curriculum tasks, a (concept) list
of school deﬁned ICT-needs7 and a description of the tasks and responsibilities for the actors involved in the task deﬁnition and coaching of the
developmental work by student teachers.
Utrecht pilots evaluation
In the foreign language course groups all students met the course requirements and produced web based educational materials. No formal assessment procedure was followed for publication of course products in the
PRONETT materials database.
The teacher trainers involved required compliance with course requirements and the related criteria set for ﬁnal products. For the students of
French this meant applying the LanguageQuest design principles and the
related evaluation rubric developed by the TalenQuest project (Koenraad
& Westhoﬀ, 2003). Products were shown and results reported and discussed (peer and tutor feedback) during a ﬁnal plenary session.
Most student collaboration seem to take place during the f2f-meetings
and work sessions at the institute. Student dyads usually sat together in
front of PCs adding or editing content in one of the partner’s folders.
The Spanish workgroups appointed one of them as web-master so that
one folder in this student’s workspace could be used as a virtual editorial
boardroom and for the hosting of the ﬁnal product.
Contrary to expectation (especially where the language students were
concerned) no overt attempts to make international contacts have been registered. Hardly any observable8 computer-mediated communication took
place beyond course or project groups, even within the same language
community, let alone trans-nationally.
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From the After Action Reviews (AARs) with the teacher educators it
appeared that a course period of 7 weeks dedicated to the production of
web-based materials can only foster such communications if the production teams are international and/or explicit tasks for this domain are set.
Existing courses need to be redesigned if an integrated approach to competence development in the areas of e-learning and CALL-methodology and
its related ICT-skills is to be realised. Besides, trainers also reported lack of
time to use the course support site provided in their workspaces to actively
experiment with e-learning and online moderating.
A general conclusion was that to really beneﬁt from the functionality
for virtual collaboration oﬀered in the PRONETT portal teacher educators and students alike will have to be explicitly introduced to some of the
available features to become conﬁdent and independent users. For similar
ﬁndings see van Vliet et al. (2003).

Implementation Pilots at Cardiff University
PRONETT members in Cardiﬀ included PGCE pre- and in-service and
BEd Voc. students. In the pilot implementation a focus group and volunteer users participated.
Main activities included:
• Folders for web publishing and creation of quest templates (In-service
teachers).
• Reﬂective and periodic journal accounts whilst on placement
(PGCE).
• In-service peer group interactions in developing teaching resources.
• BEd voc degree students for conferencing and writing collaborative
papers ~ an initial trials with power point presentations.
All products processed within PRONETT were part of the formal assessment process in the course programmes at Cardiﬀ. Work was evaluated to
the criteria stated for the assignments.
Collaboration
Member workspaces have been eﬀectively used for projects which encouraged collaborative use of shared folders. An example is the development
of and preparation for art work over a period of time and other approaches
to learning. (Constructing paper assembled landscapes as a design brief for
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a landscape project.) Here, the front web page format of the topic folder
was used to display the class results at the end of the workshop session
by hosting and editing digital photographs. Project information could be
beamed directly to the whiteboard from portal workspaces to illustrate
construction and overlay techniques etc.
The portal demonstrated functions here which were both virtual and
real time in application. The portal appeared to be an eﬀective classroom
instrument for learning as well as a collaborative platform for preparation
and delivery. Such workshops can be either student group led or teacher
centred depending on context or topic. Results, and other information etc.
are always accessible to all students if work is published in a project folder
item within the portal: as non members can access this interface menu area
in the portal.
Learning journals and placement portfolios
Many students kept comprehensive placement portfolios including their
fortnightly learning journals in their workspaces. These were shared with
given roles assigned to tutors and peers alike in terms of editorial access.
Tutors could access and examine ﬁles from home or at work whilst trainees
could complete and update portfolios as required.
Lesson folders and home work project folders could be published and
accessed by class groups in the catalogue section of the portal as non-members. Workspaces and PRONETT were thoroughly appreciated by students who were placed at distance from the University, e.g. the Channel
Islands~Jersey.
Cardiﬀ pilots evaluation
Access to personal workspaces and the functionality provided by the portal
was appreciated and used well. Editing within the PRONETT workspace
was eﬀective once the system was learnt: as was the case in the trial group
but not in the uncontrolled group.
PRONETT following the pilot evaluation, meets user’s expectations
as a useful collaborative “workbench”. At least this is the perceived view.
It is seen as a web tool which facilitates working together on assignments
and events. Both questionnaire and focus group outcomes highlight the
portal role in this respect. PRONETT is not seen as a resource database
partly because there is a reluctance to place work in a domain where there
is varying quality and no “interface” monitoring function. Besides, lack of
understanding about metadata and classiﬁcation does not help. Given the
nature of current assessment and the high focus on individual performance
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against course criteria it is diﬃcult to see students showing their work in
the catalogue for fear of plagiarism and or ridicule if they fall below par or
expectation.
Ironically there was reluctance therefore to publish work as students
were conscientious of their work being peer reviewed and subsequent correlation with grades received. Current course approaches, audit trails and
practice and its associated ethos for measuring everything against FENTO
standards apparently goes against collaborative working methodologies
and the employment of new approaches to networking and learning.
An older paradigm of training and central agency control over the ITT
curriculum in terms of policy and practice is in many ways thwarting new
patterns of innovative working and expectation. PRONETT nevertheless
functions well when used in given focused and driven contexts in parallel
to existing audit and curriculum processes. It is an eﬀective generic tool
which can be applied imaginatively.
Students appreciated that a homepage could be constructed using the
web format and embody live links and pictures. Once realised, lesson plans
and events followed which exploited the potential of posting other web
objects and assessment scripts on the front page of various work folders.
In this case the student made links to Finland. WebQuests likewise can be
constructed using project folders from the item list and published to the
catalogue for students to complete or undertake as an assignment.
Others report on opportunities the portal oﬀers to experiment with
web-based teaching and learning while on placement.

Discussion

Portal Membership Development
In the ﬁrst 12 months since its ﬁrst publication in November 2002 some
750 students and teachers have taken out an account on the portal. After
a gentle take oﬀ in December 2002 when a number of Cardiﬀ students
began using the portal a growth spurt in the period between March and
June 2003 marks the start of the pilots by the partners in Belgium and
Holland. With the holidays approaching membership growth stopped at
455 in July. Then in October 2003, with academic life picking up speed
again, an international cohort of some 250 new arrivals came on board. As
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system maintenance has been carried out over time in terms of removing
double or dead accounts (due to failed registrations) this graph gives some
idea of the quantitative scope of the project in its ﬁrst online year.
Figure 4. Portal membership growth
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Usability Research
The experiments so far have shown that it is possible, with very limited
developmental work, to use the portal to support such diverse contexts of
use as:
• an online support for “traditional” courses (blended learning)
• the provision of tools and publication facilities for educational design
courses
• the collaborative production of web-based materials by teams
• a stimulating environment for task-based and autonomous language
learning activities
• virtual facilities to prepare and support a (student) f2f conference
• web publication of educational material
• coaching at a distance (learning journals)
• student portfolio
This ﬂexibility is seen as an advantage over standard VLEs and is well appreciated by the competent ICT-users. For a similar conclusion also see
van Vliet et al. (2003). This very feature, however, also causes problems
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for less sophisticated users. Some of whom – in the context of a particular
course – felt that the options oﬀered were not in balance with the tasks
required or even frustrated an eﬃcient realisation.
Graphical User Interface (GUI)
One of the targets of the piloting phase of the project was to test the
portal’s design and interface. With the help of various instruments (online
questionnaire, interviews, written evaluation forms, observations) data has
been collected about user experiences with the environment. Data received
has usefully been incorporated into the new and latest version of the portal. Overall, student reactions can be characterised as fairly positive. Critical remarks, most frequently found in the Dutch cohort, seem to carry
the message that the site oﬀered more functionality than users felt they can
cope with.
The project’s team general conclusion as to the overall design philosophy for the portal was that future development should be rather on the
improvement of the individual workspaces and increase the ease of collaboration roles in content production and publication.
Among the new features and adaptations are the use of colour schemes
to support the user’s sense of location, a further structuring of the search
facilities for members and projects and the use of more communicative
interface terms and tab-labels to name but a few.
Furthermore we concluded that next to an improved user interface
more is needed to promote the actual adoption and active use of the portal. Prospect users should be inspired by more and detailed documentation
of “innovative practice.” And that explicit training is needed for all concerned on how to use the workspaces.
The main changes have been based on the results of the pilots by the
project core partners and the accompanying user evaluation research. Next
to points of improvement this research has also revealed needs for additional features such as more facilities for member grouping, a facility to enable any Pronett member to invite attention for or participation in his/her
project and an Online WebQuest Editor.

The Trans-National Dimension
At this stage of development (limited number of materials and curriculum driven activities; no moderating activities at portal level) students nor
teachers, after being informed of its existence, apparently start using the
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portal of their own accord. We assume that as yet things will only get going
through curriculum based impulses: i.e. teacher educators who take the
initiative to embed use of the portal in their teaching and deﬁne explicit
tasks and activities for students to do.
Based on observations of the publicly shared areas of the portal we
must conclude that there is still great reluctance on the part of the current member population to make use of the asynchronous communication
facilities beyond their own course or project groups. Further evaluative
research should focus on the workspaces owned by individuals and project
groups. Additional user surveys and server data analysis will be needed to
assess the size and form of activities, collaboration and knowledge-sharing
that takes place in individual workspaces.
This does bring home, however, the complexities involved in developing a distributed community of practice across organisations. As similar
observations have been made by other project partners, development of
local community cells will be given priority, as the existence of active local
groups is seen as preconditional for the germination of an international
dimension. “The diﬀerences in time-zones, aﬃliation and culture combined
with size and a heavy reliance on technology make distributed communities
diﬀerent from local ones in several important ways” (Wenger, 2002, pp. 119–
120)9.
On the other hand, now that some of the educators, after the pilot
runs, realised the chances oﬀered for international collaboration and educational projects, internationalisation and authentic use of foreign languages for language learning existing courses are expected to be adapted to
include these goals. This suggests another strategy to be explored at project
level: “e-twinning,” the teaming up between partner-based teacher educators involved in comparable curriculum activities.

Conclusions
The evaluative data collected during the pilot phase has led to the following
points for improvement and recommendations for future development:
• The portal is not a “traditional” VLE. The CMS-basis supports a participatory model of education (student = starting professional). But
for full exploitation new forms and levels of literacy are needed for all
actors involved.
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• The portal should be introduced to students and educators to promote
conceptual understanding and improve ease of use of the personal
workspaces.
• Training should include practice in procedures for collaboration and
the technical realisation of vital e-moderating functions and knowledge sharing options.
• More detailed documentation is needed of the variety in professional
use (possible applications and innovative practices).
• The use of a second language for international communication or exchange of experience does not develop spontaneously. Explicit interventions (e.g. course redesign, special projects) are needed to promote
it.
• Introduction of the portal as one of the available standard study tools
at an early stage is recommendable. Preferably the portal is used as
a standard component in the ICT-E curriculum line to support the
development of collaborative competences.
• Participation of teacher educators in this type of project should be
facilitated by integrating the activities in their individual professional
development plans.
Although the portal could compensate for the absence of a local VLE,
and supports the realisation of educational ICT-based design projects, full
implementation is not likely to occur if the prospective users are not convinced of its added value over installed ICT-facilities for students, teachers
and educators. In this context the possibility of developing the learning
object database for local and international support for knowledge sharing
on the instructional design process (making professional feedback visible)
and facilitating resource based teaching (metaevaluation of ﬁnal products)
should be more explicitly highlighted.
Another argument that can be put forward relates to professional
competence development. Anticipating the further (local) development
of competence descriptions for teacher educators and teachers (Simons,
2002; van Eck 2002), possibly also at a European level (Admiraal et al.,
2003) the portal oﬀers opportunities for autonomy in the development of
attitudes and competencies relevant in the near future for both students
and educators.
Examples are:
• functioning in or monitoring local communities of learning,
• e-moderating students/pupils projects,
127

•
•
•
•

using the portal for personal professional development,
designing learning activities using Learning Objects,
practising resource-based teaching,
preparation for contributing to and using Learning Object Repositories (Cohere Group, 2002).

Another challenge will be to grow from being an unrecognized activity
(invisible to the organization and sometimes even to members themselves)
to institutionalized (= fully implemented), i.e. given an oﬃcial status and
function in (the partnership of ) organization(s) (Wenger et al., 2002).
The PRONETT consortium will proceed to develop the portal oﬀering local and regional opportunities for ICT-E competence development
in areas such as virtual co-operation, instructional design, blended learning, e-moderating, and a shared infrastructure for e-twinning organisations, international activities and curriculum projects.
Other Teacher Education provision organisations or individual (student) teachers and teacher educators are cordially invited to freely use the
portal and its tools, share experiences and/or join our initiative at www.
pronett.org.
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Notes
1

Virtual Learning Environment (e.g. Blackboard, WebCT, Moodle)
The “ICT op School” Foundation is a state subsidised organisation founded
by the Association of Dutch SchoolBoards. Its main goal is to stimulate eﬀective
and eﬃcient integration of ICT in primary and secondary education.
3
ILT = Information and Learning Technologies
4
Computer Supported Collaborative Learning
2
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5

Up to 2002 individual trainers and students did not have access to local web
publication facilities.
6
We adopt the deﬁnition of “blended learning” as: the combination of online
learning and classroom training; it consists of a mix of ICT-supported learning
activities combined with some traditional classroom activities.
7
Within the categories ‘generic’ and ‘subject speciﬁc’ three types have been deﬁned: (a) Developmental tasks, (b) Coaching tasks, and (c) Research tasks.
Examples are:
• contributing to the development of the school web site, designing subsites for
speciﬁc school subjects, developing pages for these sites, designing (a series of )
lessons or web quests, developing worksheets for use with professional tools in
vocational education (a)
• advising a subject team on the purchase and/or implementation of speciﬁc
tools or courseware, coach students/pupils in self access centres (b)
• mapping needs and competence levels of staﬀ as input for professional development planning (c)
8
In the pilot implementation phase the evaluation research has been restricted
to the, for members, publicly accessible portal areas.
9
Besides, it should be noticed that Wenger’s work is based on observations
and experiences in the proﬁt sector and within individual, multinational ﬁrms,
where the need for networking and knowledge sharing is a more integral part
of professional life, also considering the competitive (and possibly personal)
advantages involved.
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Frameworks: Building Purposeful SocioTechnical Learning Networks
in Teacher Education
Margaret Lloyd & Michael Ryan

Introduction
In 2003, a new core undergraduate subject entitled Learning Networks was
oﬀered for the ﬁrst time within the reconceptualised Bachelor of Education degree at the Queensland University of Technology (Ryan & Lloyd,
2003). Our brief had been to design and conduct a face-to-face foundation information and communication technology (ICT) subject which
also encompassed many of the understandings needed by beginning tertiary students. In its ﬁrst iteration, the subject had a cohort of approximately
700 students (which, in 2004, had risen to an enrolment of 1200). The
program was delivered within a 13-week semester with 3 hours of contact
each week (with one hour each of lecture, tutorial and computer laboratory session). The lectures were presented three times in a given week and
made use of large lecture theatres and extensive ICT support (https://olt.
qut.edu.au/edb006). Regular weekly meetings were held with tutors and
these were conducted as structured discussions rather than broadcast or
information sessions.
The formal evaluation of the subject at the end of the ﬁrst semester
in 2003 (using a simple 5-point Likert scale and surveying 350 students)
showed that 93% of surveyed students registered satisfaction with the subject. The subject scored an average of 4.02 (on a scale of 5) over a range
of dimensions concerned with the aims and outcomes of the subject. All
items (n= 20) scored highly and showed surprisingly low standard deviation measures. It can therefore be assumed that the subject under review
in this paper has been well received by its student audience and perceived
to be eﬀective in meeting their learning needs. The data for this paper is
taken from such formal evaluations and also from anonymous online eva132

luations, interviews with selected students and from critical observations
made through the conduct of the subject. It is too early to discern what,
if any, impact the study of Learning Networks will have on its current students following their graduation, speciﬁcally on the adoption of ICT in
their yet unknown classrooms.

Learning Networks
The “learning networks” of the title were enacted by the mediation of social networks by the technical while the technical was humanised and made
purposeful by the social (see also Ryan & Lloyd, 2003). This paper will
adopt the metaphor of a skyscraper to describe the design of this subject
and contend that positioning ICT “within” a subject should metaphorically mirror how the skeleton frame of a skyscraper provides a robust structure while simultaneously allowing freedom for expression or expansion.
When the skyscraper emerged in the late 19th Century, it had no
precedent form or function to guide it. Similarly teaching with ICT in
tertiary contexts and preparing teachers to work in technology-rich environments also has little precedent and few clear models to follow (Downes
et al., 2001; Oliver, 1994; Sherry, 2001). This means that whatever is done
with ICTs in teacher education is eﬀectively an experiment and the challenge is to have the prescience to choose appropriate strategies to prepare
teachers for an unknown future. In the absence of proven models or the
gift of clairvoyance, we took our belief (after Lechner, 1998) that learning
happens in the spaces between people as the underlying premise in our
design of Learning Networks. We also accepted the corollary that these
spaces are primarily social but may be enhanced by technological mediation. We were also informed by current deﬁnitions of knowledge work
(Kemp, 2000), and more importantly, of current teacher practice in the
use of ICT in the classroom (Dexter, Anderson, & Becker, 1999; Downes
et al., 2001).

Constructing the Technical and Social Spaces
Turkle (1995) suggested that “we construct our technologies, and our technologies construct us and our times.” (p. 46). When teaching within a university,
particularly a large institution such as Queensland University of Technology
(QUT) with a regulated network infrastructure, you cannot “construct” your
133

technologies. You can however appropriate what is oﬀered and form it into
a system which suits your needs. At QUT, teaching and learning is supported by a comprehensive online system called OLT (Online Learning and
Teaching) which streamlines the posting of resources and the hosting of
discussion forums, chat rooms and email lists. There is also the facility for
video and audio streaming and for students to post text and images to the
site. It is controlled by a hierarchy of administration which, in certain instances, allows students the rights to edit text, add images and add selected
web tools to “their” section of the site.
In Learning Networks, we appropriated elements and functions of
the OLT infrastructure with the speciﬁc purpose of facilitating social
networks. We made wide-ranging use of digital video, audio and video
streaming, and synchronous and asynchronous communication. We asked
students to read online texts and to reﬂect on the diﬀerences between the
experience of print and pixel. We set assignments which required digital
submission by both individuals and groups, that is, where students submitted/uploaded their work directly to a secure server. We manufactured
instances where students could share working spaces asking them to trust
others but left up to them the levels of critique or peer review permitted
between team members. We “constructed” the technological spaces and
in so doing, constructed the framework, the central core of our subject/
skyscraper. We “constructed” the conditions for the social networks but
allowed individuals to negotiate their own rules and mores of behaviour.
They were to be builders rather than merely occupants of a previously
constructed space.
At the conclusion of the semester, students were invited to provide
anonymous feedback on the subject through a web form. This was done
in addition to the more formal evaluation processes reported on earlier
in this paper. The online feedback generates rich data but tends to be polarised into highly positive or negative as only those who wish to make a
comment actively seek out the form and complete it. Within these online
comments, however, can be found genuine responses to the learning experiences oﬀered within a subject. It is valuable in giving subject designers a
rare glimpse at misunderstandings and misconceptions or to receive some
genuinely heartfelt praise.
Two excerpts of note from the anonymous online feedback which showed a generally positive response were:
a) where a mature-age student oﬀered that “Not being of the ‘wired generation’ but having to become a part of it, I was amazed at how much
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is ‘out there’ and exactly what is out there. For me, I think that is what I
learnt the most, it opened my eyes to the possibilities of potential.”; and,
b) a school leaver posted the comment that “I was in with a great group of
people which made the learning experience all the more pleasant.”
The former comment was about the discovery of learning and the potential for personal growth – it also was indicative of the conﬁdence with
which this student now approached the task of learning. There was no
technophobia, no foregrounding of the task of operating a computer or
mastering speciﬁc skills to get “out there”. This comment reassured us that
the technical infrastructure we had appropriated was a comfortable place
to be. The latter comment was about the eﬀectiveness of the social networks we had manufactured and scaﬀolded. A related comment was from
a student who thanked us for the subject, and added that involvement
had “helped me develop a personal learning network of friends which has been
beneﬁcial in all aspects of uni [university] life.”
In Learning Networks, we treated the group work in a purposeful way
and included the theory of group dynamics in the subject content. Working in a team was to be a meta-activity in this subject not an incidental or
imposed operational structure. We had similarly and deliberately included
discussions of the social construction of knowledge and problematised the
concept of information within the content of the subject and made these
the focus of subject tutorials. There was nothing incidental or implicit in
our subject/skyscraper.

New Problems Demand New Solutions
The skyscraper as a structural system was the outcome of design where the
new form was developed from the very nature of “new” problems. The new
problems in teacher education are concerned with changing workplaces,
new cultures of collaboration and collective sense-making, and heightened
political and community pressure to use ICT in productive and creative
ways. How courses are designed in teacher education has much to do with
how the “problem” of ICT, or more speciﬁcally, digital or technological
literacy is deconstructed. In some instances, it is deemed to be a problem
of deﬁciency and the solution proﬀered is to design a course which is based
on skill-development or the demonstration of literacy through the creation or re-creation of products. In the instance of Learning Networks, we
had deconstructed the problem to being one of alienation. The solution,
we believed, lay in immersion in purposeful socio-technical networks. We
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accepted the ﬁnding that, for teams working in technology-rich environments:
Technology quickly becomes not an exogenous force acting on groups, but
rather a web of interpersonal and task interactions. Over time the tools are
in fact “enacted” by those who use them, shaping and shaped by the experiences of the group participants without a high degree of self-consciousness.
(Bikson & Eveland, 1990, p. 285)

People are generally unaware of or oblivious to the framework of the buildings they are in. Similarly, in Learning Networks, students became so immersed in the context of online forums and other interactions that they
engaged with them eﬀortlessly. The teaching of skills was embedded in the
context of tasks adopting a minimalist and non-interventionist approach
(Lazonder, 2001) which provided ‘just-in-time’ contextualised support.
One student oﬀered (in the online feedback) that “by the end of the semester
I was really enjoying the on-line resources. The more I got involved in them the
more I got out of them.” Others made reference (in the same online forum)
to their repeated, sometimes daily, visits to the subject website to review the
subject content or to add to the threads of discussion forums. The subject
website had 55,000 hits during the semester which was the highest in the
university. The delimiter to participation appeared to be technical and was
of particular relevance for those students who were accessing the website
from home using dial-up connections with “older” computer hardware.

New Spaces Demand New Problems
We believed that the optimum way to enact our particular deconstruction
of the “problem” of ICT was to assess the students through their engagement in a modiﬁed webquest. In this way, assessment was not seen as being
“outside” of learning but its natural concomitant.
Webquests were ﬁrst developed at San Diego University in 1995 (see
Dodge, 1998; Molebash, Dodge, Bell, Mason & Irving, n.d.; Shrock,
2000). In its ﬁrst conception, a webquest was a structured inquiry based primarily on resources from the Internet and conducted by a team in
which each member adopted the role of an expert. The purpose of a webquest inquiry is to investigate an open-ended topic or contemporary issue.
In this it mirrors the real-world function of expert groups, advisory teams
or “think tanks”. Its underlying learning skills are concerned with criti136

cal literacy, negotiation of meaning and social construction of knowledge
(Fiedler, 2002; Taylor, 2001). It is an exemplar of a socio-technical network in that its social interactions are mediated by technology and technological interactions are mediated by human processes of critique and
evaluation. It is a skyscraper whose central core is a deﬁnable structure but
its design and expression knows few boundaries. It is a student assessment
with a low entry and high ceiling in that it can elicit responses ranging
from simple information gathering to critical synthesis. The analogy to the
central lift shaft of the skyscraper is further substantiation of the metaphor
of this paper.
In our modiﬁed webquest, the students were asked to choose one (from
a list of nine) broad themes such as alternative energy, cyborgs, Antarctica,
and consumerism. Teams were formed and were required (a) to develop
their own research question or dilemma within that theme, and (b) to specify (with some constraints) the nature of the expert advice needed to deal
with that question or dilemma. In their ﬁnal submission, they were asked
to justify both their reﬁnement of the topic and the composition of their
expert team. Once established, the teams began to simultaneously design
and participate in their webquest.
The webquest reports the teams presented were digital texts with embedded links and illustrative images. Spaces were provided on the OLT
server for students to directly upload their submissions and a template had
been built to replicate an interconnected web ring. The “home page” for
each team was where an overview was given, individual roles were described (and justiﬁed) and a key image was provided. Links were made from
this page to the pages hosting the various expert reports where individuals
presented their ﬁndings in an appropriate voice and tenor. There was a
further link from each expert report to a page where individuals could use
their own voices to reﬂect on their learning experiences and to respond
to given guide questions. At an operational level, this activity was about
working with digital texts, images and with writing in diﬀerent voices and
in diﬀering collaborations. Conceptually, it was about making the working
within a socio-technical network an explicit or metacognitive activity.
While they were “questing”, the only individuals who could access
a team’s working space on OLT were the team members themselves, the
tutorial lecturer and the subject co-ordinators. The OLT system allows
diﬀering levels of access and security and this allowed teams to work in a
partially closed environment. Many appropriated this space as a de facto
discussion board while others took it to be an invitation for peer review
and tutoring. The rules of engagement within teams were negotiated or
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tacitly adopted between team members. In an interview (June 15, 2003),
one member of a successful webquest team explained how their space was
quickly taken over for ad hoc reviews and peer encouragement. They developed trust in each other and their shared commitment to the learning
challenge they had set themselves. Changes in 2004 have added new communication tools to the group work areas in OLT and it remains of interest
to see how these will be adopted by the student cohort.
A skyscraper has a mechanical core and complex systems of cellular
space enclosed by a thin curtain wall. It was made possible by technology
particularly the skeleton frame ﬁrst used in 1885 (Home Insurance Building, Chicago). In Learning Networks, the OLT system provided us with a
“skeleton frame” of template pages and ﬁle upload facilities which we appropriated for our own purposes. Some felt it was a constraining inﬂuence
as they wanted a free hand to build their own web pages. They did not like
the “vanilla” appearance of the pages generated through uploading text and
images to OLT or the restriction in length to just three pages. For us, it was
a way to retain the focus on the content rather than the appearance and to
avoid the “bells and whistles” and experimentation often seen in naïve web
design. It was also a way to put a level playing ﬁeld in place. Some students
arrived in the course with highly developed computing skills while others
had little experience outside of word processing or the use of other simple
applications. Working in a new environment meant that all were at the
same starting point and faced the same technical constraints.
While the skeleton frame is ﬁxed, the external appearance of the building is not. Curtain walls can be of glass or other materials and there is
real diversity in how these walls can be angled or positioned. Levels can be
cantilevered from the central core in almost inﬁnite ways. The skyscraper
can appear in the most barren functional form or be almost sculptural in
its elegance and aesthetic appeal. What was of interest (and aﬃrmation
of the metaphor) was the diversity of responses from the 122 webquest
groups in the subject. No two were the same and we saw the metaphorical
equivalents of both barren functional forms and soaring wonders within
the student submissions. Individuals were given scope for expression and
the skeleton frame, rather than being restrictive, supported highly creative
and diverse responses.
The designers of the ﬁrst skyscrapers took a new look at classical principles of science particularly of gravity and pressure and rephrased these
principles in the terms of new or re-appropriated technologies. In Learning Networks, we reviewed the classic principles of teaching as a social
construction of knowledge and shifted into a new environment. Perhaps
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all that we have done is hybridise the elements of open or ﬂexible learning
into more traditional face-to-face structures.
We have looked at the new “spaces” and designed new problems or
learning challenges for students to make best use of them. Having the
structure or skeleton inside the building meant that there were almost limitless variations and extensions possible. Having the ICT structure inside
the learning experiences of Learning Networks meant that ICT was here
both the content and context in which learning occurs.

Conclusion
When ﬁrst built, skyscrapers caused some public disquiet. There is an apocryphal tale that the people of Chicago would avoid passing the twelvestorey Tacoma Building (1889) for fear of its imminent collapse due to its
seemingly unsubstantial walls. Skyscrapers changed psychological dimensions of space, volume, weight and support. Changing the way we teach
has also changed conceptions of teachers, learners and learning and the dynamic interactions between them. Some students were initially concerned
about this change and were unsure of their own roles within this. It was a
matter of time before an element of trust emerged – a realisation that the
building was not going to fall.
Inventions and innovations often have unintended consequences. As
skyscrapers – originally called “cloud scrapers” – grew higher, they also literally began casting larger shadows. Zoning laws in New York were changed
in 1915 after the construction of the forty-storey inappropriately named
Equitable Building and the measurement of its 7.5 acre (3.2 hectare) shadow. The unintended consequences of the positioning of ICT in Learning
Networks are yet to emerge either within the faculty or in the broader construct of schooling.
Learning Networks took advantage of the available ICT structures to
provide the context for learning and for the mediation of student communication. Positioning ICT in the centre gave the subject a robust structure
while simultaneously allowing freedom of expression. Learning Networks
also took advantage of the paradigm shift of a new degree course to be
bold. At their ﬁnest, such as in the soaring glass towers designed by Mies
van der Rohe, the basic structure of the skyscraper represents a radical departure from traditional architecture and a movement to pure structures.
At its best, a subject like Learning Networks is a radical departure from
traditional pre-service ICT courses and a movement to a transparency of
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processes. Learning Networks does not espouse potentially obsolete skills
or focus on products. It looks to potential not deﬁcit. It looks to be as
functional and robust as the building it is metaphorically representing. It
attempts to immerse students in purposeful socio-technical networks and
above all else, to enact our beliefs about the role of ICT in teaching and
learning.
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Sharing the Distance
or a Distance Shared
Social and Individual Aspects of Participation in
ICT-Supported Distance-Based Teacher Education
Jimmy Jaldemark, Ola J Lindberg, Anders D Olofsson

Introduction
Information and communication technology (ICT) has been used within
the education system for teaching and learning for quite some time. The
choice of technology and its use has changed over the years, but the trend
seems to be that the deployment of the technology has changed from one
of teaching students how to use the technology to that of diﬀerent ways
of integrating ICT in teaching and learning. The deployment of ICT has
thus expanded from just being about content to being included as an integrated part of the program. ICT may be used to make it possible to learn
by participation in web-based learning environments. The introduction
of the Internet has contributed to changes in the organising and designing of education. This allows expanded conditions for the completion of
and participation in a program. Traditional campus based programs are
complemented with programs where the learning environment does not
have to be physically located on campus. In general, our interest is in the
deployment of web-based learning environments. However, of particular
interest is the possibility of participation in a teacher education program
with an integrated web-based learning environment. Using the changed
conditions of the education system as our point of departure our purpose
in this chapter is to interpret and understand the participation of the student in a distance-based teacher education, in which web-based learning
environments are deployed for collaboration, learning, teaching, and sharing resources. This study will focus on aspects concerning the students’
relationships with each other. Participation as a condition for learning will
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be analysed from three perspectives of learning; the social constructivism,
social constructionism, and sociocultural theories.

Trends in Swedish Teacher Education Today
Since 1977, teacher education has been a part of the Swedish university
system and since then the education has been reorganised several times.
The latest reform (SOU1999:63) gives the local university greater opportunities to organise the program based on local conditions. Not only does
this mean that students have a greater inﬂuence over the choice of course
content but there is also an increased possibility to adapt the teacher education to students who rarely or never have an opportunity to be physically
present at the program location.
In Sweden it has been possible to study at a distance-based teacher
education since approximately the beginning of the nineties (Johansson,
1999). The uncertainty of the start date is due to the problem of deciding
what should and should not be deﬁned as distance education. Most of the
programs oﬀered as distance education in the beginning of the 1990s were
organised in a mode that, within the realms of distance education, used
to be called intensive studies. The courses consisted of physical meetings
at the university with duration of one week each time. Work in smaller
study groups, which were administrated and governed through study guides, complemented the lectures on campus. In the intervals between the
meetings at the university the students mostly communicated with the
other students and with the university via letters and telephone.
The development of ICT during recent years implicates that distance
education now may be completed under fundamentally diﬀerent conditions with respect to teaching and learning. In Sweden the aim of ﬂexible
education in university level is described as:
The control of where, when and how the study may be completed shall as
much as possible be placed with the student. This means that the organisation of the semester, the schedule and other teacher controlled aspects can be
questioned. At the same time this makes it possible to study from a variety of
locations such as a workplace or from home. The interplay between students
and between the students and the teachers may be adjusted to very diﬀerent
circumstances and to diﬀerent places and times as well as to diﬀerent media.
(SOU1998:83, p. 87)
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Teacher education programs, which are organised in terms of ﬂexibility,
may under these conditions allow opportunities to meet many of the needs
diﬀerent students may have due to their various individual circumstances.
Furthermore, as argued by Dukom, the Commission on Distance Methods within Education, because no one can be forced to learn, a substantial responsibility may be placed on the student if ﬂexible education on a
distance basis is to work well. It is “principally the one who intends to study
who must decide the curriculum by choosing from a variety of alternatives, but
she must also take the responsibility to choose the right courses” (SOU1998:84,
p. 28). The promised ﬂexibility of the program’s content is expected to be
realised by the students individually.
That which is typical in Swedish distance-based teacher education today however, is ﬁrst and foremost that there is an element of ﬂexibility in
the organisation of the programs. Flexibility mainly in the sense that the
deployment of ICT, as computer conference systems or websites, oﬀers
a variety of possibilities for communication between students, between
students and content as well as between students and the university (see
for example The Swedish Net University, 2004). These systems are constructed with the intention of being a web-based learning environment
for collaboration and learning. The ﬂexibility in the systems means above
all that synchronous communication bridges place and that asynchronous
communication bridges both place and time.
Because communication may be performed both asynchronously and
synchronously the student attending the teacher education program may
participate in a learning environment via ICT. It is assumed that, through
participation, the students form a community. A community which in turn
is assumed to develop conditions in which students support each other as
well as learn with and from each other despite the fact that they are separated as regards place and time. From the point of view of the university the
ICT-based systems work as a learning environment to which the distance
students constantly have access and which works as a substitute for and a
complement to the meetings that are typical of campus-based teacher education. To deploy a learning environment is one way of integrating ICT in
the program. The question is how to understand student participation?
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The Web-Based Learning Environment – Application of ICT
in Education
In web-based learning environments diﬀerent technical solutions may be
deployed in order to allow for participation (see for example Renninger
& Shumar, 2002; Stephenson, 2001). Within these systems are functions
that include chat, computer conferencing, e-mail, threaded discussions,
and video conferencing. These functions oﬀer, to a varying degree, ﬂexible
opportunities to participate independently of place and time. In a context
of education these functions can make collaboration, teaching and sharing
of resources possible. The participation in a web-based learning environment may however be understood in diﬀerent ways.
Some researchers (Jobring, 2004; Palloﬀ & Pratt, 2003; Seufert, Lechner, & Stanoevska, 2002) described the participation in a web-based learning environment as belonging to an online learning community (OLC).
According to Seufert, Lechner, and Stanoevska (2002, p. 47) an OLC may
be described as
… ensembles of agents, who share a common language, world, values in
terms of pedagogical approach and knowledge to be acquired and pursue a
common learning goal by communicating and co-operating through electronic media in the learning process. The common interest of this type of
community is the common interest in learning.

With a starting point in the concept OLC, the understanding of participation is then expanded to incorporating the social dimension.
Anderson and Garrison (1998) point out that participation in a webbased learning environment occurs through interaction and communication in a social context and that learning includes a complex interplay
between teacher, student and content. An interplay in which aspects of
collaboration, communication and control co-operate with every possible
combination of teacher, student and content. Participation in a web-based
learning environment is thus a total participation in which the students
learn. The students are online not only with the purpose of sharing ﬁles
but also with the purpose of learning. Similar, and in some parts further
developed, thoughts are found in Paulsen (2003), particularly as regards
the diﬀerent kinds of online teaching. Paulsen means that communication
can be performed in the following ways. Included here are examples of
practical application.
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•
•
•
•

one-alone (online databases, online publications)
one-to-one (learning contracts, apprenticeships, correspondence)
one-to-many (lectures, symposiums)
many-to-many (debates, role plays, case studies)

In addition to teaching, Paulsen suggests a dimension of steering or control, that is, who initiates or who maintains the communication. He makes
a distinction between two systems, that is, the push system and the pull
system. In the push system, for example e-mail, the sender has control
whereas in the pull system, for example computer conferencing, it is the
receiver who has control by being active in searching for information.
Another way of describing and understanding participation in a webbased learning environment is possible via the concept of virtual learning
environments (VLE) (Schwier, 2002). Typical for such learning environments is that learning processes are assumed to take place without face-toface interaction and that instead interaction takes place online in a webbased learning environment. A further development of VLE is the Virtual
Learning Community (VLC) (Kowch & Schwier, 1997; Schwier, 2002).
In order for a VLC to be initiated, developed and sustained it is essential
that the students who are part of the VLC continuously participate in a
process of sharing new and innovative ideas, that meaning and content is
negotiated jointly, and that students learn together within the VLC. In a
context of education, in order for the web-based learning environment to
be qualiﬁed as a VLC, it is not suﬃcient that a certain material is presented
nor that the students interact in accordance with certain given instructions
or that students interact with the teacher with the objective of improving
their understanding of the content. Rather, collaboration and a continuous process of participation is required in order to create a mutual or common understanding of the content in question.
With this as a point of departure it is interesting to investigate what
kind of inﬂuence participation in distance-based teacher education might
have on students. How can the students’ possibilities to learn through each
other when they are physically separated be understood? Should the meetings conducted with the help of ICT be viewed as a substitute for, or a
complement to, the physical meetings that participation in campus education entail? Is it possible to understand a learning environment as a means,
in which communities might evolve? Do we have grounds to believe that
the students develop a view or perspective of learning as a social phenomenon? To put it another way, how well integrated is the use of ICT in
teacher education and how does this eﬀect the students’ participation?
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Methodology and Theoretical Framework
Theoretical Position – A Philosophical Hermeneutical
Approach
A philosophical hermeneutical approach is based on thoughts formulated
by Heidegger (1962), which gives an ontological understanding of being.
One of the central assumptions of this theory is about being as thrown.
The implication is that man and world could only be understood with
reference to each other as a whole. In other words, man and world are one
and as such man is always thrown into an already existing web of linguistically, timely, and worldly relations. It follows that man comes into being,
is shaped, and is changed in a being-together-with, always in relation to
others.
Managing tradition, prejudice and eﬀective history…
The heideggerian understanding of being is, in philosophical hermeneutics, closely related to the concepts of prejudice, tradition and eﬀective history, as they are formulated by Gadamer (1989). Prejudice or pre-understanding is a judgement always made in advance and as such determines
the possibilities of understanding. For man as being thrown, this possible
understanding is always determined by an already decided understanding.
Instead of being subjective views, prejudices are therefore to be understood
as a part of the linguistically, worldly, and historical situation of which
man is part. Prejudices are prerequisites for making understanding possible (Bernstein, 1983). Prejudices make up the tradition in which man
as thrown is part of and tradition contains speciﬁc dimensions of being
that is already invested with signiﬁcant meaning. Risser (1997) argues that
what was and what is, is part of a dynamic repetition of re-creation, and
that which comes into being cannot therefore be understood as a result of
either determinism or traditionalism but rather, is to be viewed as part of
the historicity and temporality of man. Through the process of eﬀective
history, man becomes part of the tradition and the prejudices, which are
socially and relationally invested with meaning. This implies that the researcher interprets from a position of already interpreted meaning, rather
than from a position based on interpretations originating in a sense of
rationality or reason.
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The understanding that can be claimed through the use of a philosophical hermeneutical approach is therefore built upon interpretation
(Gadamer, 1989; Warnke, 1987). Facts are inevitably always interpretations (Vattimo, 1997), and in order to avoid making interpretations based
solely on the researcher’s assumed subjectivity, a systematic and transparent
manner must always be applied. To be able to conduct research based on a
controlled interpretation implies the need for a theoretically generated interpretational frame within which the researcher’s prejudices of the subject
matter in question can be addressed.
… by using an interpretational framework
To be able to claim understanding we use a theoretically generated interpretational frame. The interpretational frame limits the inﬂuence of prejudices thereby avoiding making interpretations based solely on prejudices.
As opposed to building interpretations on subjective grounds, data is interpreted against an already ﬁxed theoretical content. As a process, interpretation is thus both more controlled and at the same time more openly
accounted for. This implies that interpretations become more transparent
and are thereby more accessible to critical examination.
The approach ensures the opening of a productive gap between the
interpretational frame and the data. Interpretation of the subject matter
is made possible because the interpretational frame and data contribute
various horizons. Interpretations and understanding is in this sense always
indebted to and conditioned by initial assumptions. The meaning of the
assumptions that enable interpretations must therefore be accounted for.
The interpretational frame must, in line with this argument, always be
explicated.

From the Horizon of Theory – The Interpretational
Frame…
To be able to reach an understanding of the meanings of participation in a
distance-based teacher education supported by the use of ICT, an interpretational frame is used which contains three perspectives on learning that
all view learning as conditioned by participation. The three perspectives
on learning contained within the interpretational frame are social constructivist, social constructionist, and a sociocultural. These perspectives
could, at ﬁrst glance, seem to contain an almost common understanding
of participation. Shotter (1995) claims that they have, apart from a focus
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on social processes, other themes in common. Instead of things and substances, the perspectives direct themselves to formative, creative and constructive activities. Learning is more about participation than ﬁnding, and
knowledge can only be related to the activities in which participation is a
part of. Furthermore, interest is directed at creating understanding rather
than implementing in an external world. Finally, they contain a view that
participation is that which makes understanding possible. The perspectives
do, however, contain quite diﬀerent views on learning depending on the
view of social processes within each perspective.
A social constructivist perspective on learning
Advocates of a social constructivist perspective (Barlebo Wenneberg, 2001;
Jonassen, 2004; Searle, 1995) stress the importance of social context, but
they also give the knowledge-constructing individual a certain importance.
By participating in diﬀerent contexts and by being confronted by others’
views of the world, individuals position these diﬀerent views in contrast to
each other, which give way to new constructions or views (Searle, 1995).
The socially negotiated meaning that participation gives way to become
valid in other contexts. It can, for example, be a socially determined meaning of a phenomenon or that certain learning strategies are not independent on situation or context in order to be successful.
A social constructionist perspective on learning
Within a social constructionist perspective language is a central theme
(Burr, 2003; Gergen, 1995; Parker, 1998). Language is a determining
factor for constituting both man and knowledge (Burr, 2003). Through
language man is provided with the symbols and codes that classiﬁes both
experience and man, and in this way meaning is created and conditioned
by discourse. According to Gergen (1995) the world is thereby socially
constructed and important questions arise as to how historically, culturally, and socially determined conditions aﬀect human interaction and how
various actors and their contexts interact. Gergen points out that the various discourses that arise in diﬀerent practices are determined by as well as
determine participation. Discourse and participation are therefore mutually constitutive.
A sociocultural perspective on learning
The sociocultural perspective has its roots in the Russian cultural historical
school and a central theme is that man becomes aware of the world through a constant interaction with the world (Säljö, 1999; van der Veer &
149

Valsiner, 1994; Vygotsky, 1978). The surrounding world is both the guiding principle and that which initiates human existence. Man, though, is
not a passive receiver of inﬂuences from the surrounding society. Material
conditions aﬀect human consciousness, but at the same time man creates culture in such a way that change is always possible through practical
action, that is, through participation. It is through the social life of man
we can understand the mental processes that social life brings about, a
social life already conditioned by its history and culture. Participation through argumentation and action precedes the construction of knowledge
for individuals. In other words, knowledge is brought about by human
interaction and only thereafter becomes part of the thinking and actions
of man (Vygotsky, 1978). For man, knowledge can be seen as a language
tool (Säljö, 1999).
Conclusions within the frame
As a concluding remark, we can add, that although the three perspectives
all focus on participation as a condition for learning, they diﬀer regarding
the assumptions made about and the meaning of participation. The assumptions made determine the possible meaning of participation, and an
interpretation of participation for learning is therefore possible to conceive
in diﬀerent ways depending on what perspective or what assumption the
interpretation arises from.

From the Horizon of Practice – The Empirical Frame…
Participating in this study is a group of students enrolled in a distancebased teacher education supported by the use of ICT, which primarily is
used for collaboration between teacher and students and between students
and students. The students had been using ICT for their studies throughout the entire program, which meant a period of at least two years. The
students belong to diﬀerent study groups and they have the possibility to
collaborate both through the use of ICT and when meeting at the university. Initially the students were part of a questionnaire study, after which a
group of 22 students volunteered for follow-up semi-structured interviews
with some additional questions. Out of these 22 students, 3 declined to be
interviewed when they were contacted, and therefore the interview study
was made with the remaining 19 interviewees. The students thereby represented approximately 25% of the population. The students were in the
range of 20–50 years old, 13 being female and 6 being male.
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Using an interview guide the interviews were conducted either by
phone or when meeting physically in a group room at the university library. Time spend on each interview varied, from approximately 30 to
up to 75 minutes. The interview guide contained 15 questions divided
in 4 diﬀerent themes. The themes represented included questions about
the future, working life, society, and education. The interview guide was
constructed by using questions with open answers from earlier studies.
In order to be able to prepare for the interview the interviewees received,
either by e-mail or letter, the questions prior to the interview. During the
interview the answers were recorded on tape and then later transcribed.
The interviews were then sent out to each interviewee who was asked to
comment on, correct or just approve the transcriptions for analysis. Some
interviewees made a few changes in the transcriptions before approving
and returning the transcriptions. The theme chosen for analysis in this
chapter is education.

Findings – When the Frames as Fixed Horizons
Meet
A productive gap is now established. Data (the interviews) and the interpretational frame (the three theoretical perspectives on learning) are two
horizons that are invested with meaning. These represent two ways of understanding the study object. By positioning the horizons in relation to
each other it is possible to arrive at diﬀerent understandings of the study
object in question. An understanding that is more complex and contains
more meaning thereby being, in a way, a better understanding. This is at
the same time an understanding characterised by both a systematic and a
controlled interpretation, which thereby diﬀers from interpretations made
exclusively on subjective grounds. In short, a naive interpretation with a
starting point in uncontrolled prejudices.
Below is a presentation of those interpretations made from the two
horizons. The interpretations are enabled by positioning the three perspectives on learning in relation to the statements made by the students
interviewed. At ﬁrst the focus is solely on participation but later in the discussion it will be more explicitly placed in relation to ICT and web-based
learning environments. The quotations used are not to be viewed as proof
but are instead examples of statements of the interpretations made (From
& Holmgren, 2003)1.
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Interpretation from a Social Constructivist Perspective
on Learning
If we interpret from a social constructivist perspective on learning (Barlebo
Wenneberg, 2001; Jonassen, 2004; Searle, 1995), the starting point will
be the importance of the social context. But we have also seen that central
to this perspective is that a certain importance is assigned to the knowledge-constructing individual. In the students’ answers there are several
examples of how the individual person is seen to be central in order for
learning to take place. There are, for example, many students who claim
that it is impossible to learn for someone else and that the responsibility
one has for successful studies is one’s own. One student states: ”it is that
student’s own responsibility if it [the studies] are going to work out or not, it
is something that I can’t take over.” Knowledge is in this case individually
constructed, even though the student is a part of a context with others.
Knowledge is therefore viewed as being constant and ﬁxed, something that
in the students’ answers is expressed in terms of the possibility to correctly
or incorrectly understand the educational content. According to the interview material it would seem that the students are above all learning, helping and supporting each other and that those students who, for whatever
reason, are not successful in their studies can be given aid in order to help
themselves. This help and support is, however, in line with certain conditions. A student can’t expect to get as much help as he or she wants. One
student says, for example: ”… if it was someone in the [study] group who
didn’t understand, the others tried to explain. That is something I think works
well. However, to be the one who tries to help all those who have a problem in
understanding could mean that you don’t have enough time to manage your
own studies and instead, like Florence Nightingale, you ﬂutter around and try
to help everyone…” However, when learning is recognised as above all an
individual aﬀair, helping others is almost considered to be cheating.
That which we have found diﬃcult to interpret in the students answers
is an understanding of learning in which various ways of understanding are
placed in relation to one another thereby making multiple understandings
possible. Rather, the students are of the opinion that quite an obvious goal
for the learning process exists. This is apparent in the interview material in
references made to both a right and a wrong way of understanding. This is
possible to interpret as an expression of an individualistic understanding of
the concept of knowledge, which would imply diﬃculties in legitimising
other students’ understanding of the educational content.
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In other words, interpretation of the interview material in regard to
a social constructivist perspective on learning, does not allow a view of
learning as a social negotiation of meaning that is made possible through
participation. The closest we can get to such an understanding of learning
where the knowledge constructed is legitimate in other contexts is when
students express a positive view of helping other students. The meaning
of this could be that the students are then practising explaining what they
know and are thereby practising their future role as teachers. This can be
viewed as an example of the students’ understanding that the success of
this learning strategy as being independent of context or situation but, at
the same time, the students treats her or his co-students in an instrumental manner. One student states that: ”If I can help someone who isn’t quite
keeping up with [the co-students] or who does not understand, if I can share
my own knowledge in a way that he understands the [educational] content in
question, I will be able to develop and cement that knowledge myself. I put
my own knowledge in words and thereby reach a deeper knowledge.” This is
possible to interpret as a way of saying that “I help others because it helps
me,” not that we can learn from each other. Learning strategies that, from
a social constructivist perspective on learning, seem to be common in the
student group are often based on the individual student and how she or he
learns rather than it being the student group itself that has the function of
creating a mutual understanding.

Interpretation from a Social Constructionist Perspective
on Learning
If we instead choose to interpret the interview content from a social constructionist perspective on learning in which language is central (Burr,
2003; Gergen, 1995; Parker, 1998), the answers from the students constitute a statement of how they have understood how learning occurs. For
example, the individual is of great importance for the students. Despite
the fact that one student mentions the study group and the importance of
social context, the recurrent statement is that no one can learn for another.
Because, from a social constructionist perspective of learning, language
provides man with symbols and codes that classify both experience and
man thereby creating meaning and conditions in linguistic discourses, the
students seem most comfortable with viewing the individual as the strongest and most important expression for learning. In other words, when
learning is in focus, the individual is also in focus.
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In the students’, via language socially constructed, reality it appears
to be natural that some know more than others and that these students
support and help those students who don’t know. It also seems natural
that support is help to help oneself and that it is part of reality that there
are many diﬀerent reasons as to why the students don’t know. The reasons
range from the students being lazy, to doing too much that is not related
to the education, to being unable to prioritise, and to the opinion that
they are not suitable for studying a distance-based teacher education. One
student claims, for example, if a co-student in spite of help does not succeed in managing their studies, then the ﬁrst student must: ”…in some
way emphasize that the student having diﬃculties is not in the right place...”
In the reality constructed by the students, individual problems in learning
are, for the most part, an obstacle only for the individuals themselves. The
responsibility or function of the study group is to be a social place of meeting not a forum for learning.
Because those linguistic discourses arising in diﬀerent practices determine the participation in those practices, it is possible in a social constructionist perspective on learning, to describe participation in the study
group as a normative feature. In those discourses, which are created, a
linguistic inculcation of the social context is taking place, which indicates
that it is the individual who counts. The language by this means both
constitutes participation and the way in which the discourse is maintained
and changed. The interpretation is that students who have an incorrect
understanding of the content are oﬀered help and correction within their
study groups. This would imply that any help from the co-students demands both an individual engagement and a certain personal competence.
One student claims, when it comes to helping co-students, that ”…I can
imagine taking a certain amount of responsibility, especially if the co-student
is able to do something by herself and also does so…” In the students’ answers
there is no basis for an interpretation in terms of the study group having
the possibility of deciding content and mutually creating points of departure for what is right and what is wrong.

Interpretation from a Sociocultural Perspective on Learning
If we interpret the interview material from a sociocultural perspective on
learning (Säljö, 1999; van der Veer & Valsiner, 1994; Vygotsky, 1978)
in which man’s environment is the principle, which initiates existence,
the answers from the students are expressions of how they have mutually
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created a practice. Within this practice the students learn from certain
rules or norms that are mutually held. It is possible to understand the
students’ participation in order to support and help each other as a process
of internalising social relations. An understanding of learning as an individual process, in which those who already possess an understanding of
the education content helps those who don’t, is understandable. Students
knowing more help those who are unable to reach an understanding that
they cannot achieve by themselves.
This does not imply, in a sociocultural perspective on learning, that
the student is a passive receiver. The student is always a creator of the
culture in such a way that change is possible through practical acting, that
is, through participation. By being in a context together with others the
students mutually create the educational practice they belong to. It is important that the study group works well together and that the students are
thus able to seek support in the group when feeling that their studies are
going less than well and that there is a legitimacy in turning to the study
group when there is also a problem outside the education context. One
student says that: ”…it [the study group] will not work out in a good way if
everyone is not comfortable. If they are not I think that subgroups which counteract each other, so to speak, can easily appear within the main study group
and suddenly we have two study groups within the little study group.” That
the students, ﬁrst and foremost, understand the study group as something
that is there for their own learning is understandable in a sociocultural
perspective. The students use the group as a tool in their lives, which does
not mean that they reduce it to an instrument, in other words they reiﬁcate
their fellow students. The group instead becomes the practice in which
the studies take place, although in an individual manner. It is through the
students’ social life that it is possible to acquire an understanding of his
or her mental processes, a social life that is already invested with historical
and cultural conditions; this is also made obvious in those references the
students make to the surrounding conditions that frame both their own
and their co-students’ studies. A possible understanding is that studies are
easier or more diﬃcult to manage at various points in the student’s life depending on personal circumstances. What makes the study group helpful
is the possibility to use it in such a way that theses conditions can be overcome. One student expresses it thus: “…in our ﬁrst group we had a woman
who was pregnant, and she took upon herself a certain amount of responsibility
and asked if she could do her part of the work in advance since she knew that
later on she couldn’t be able to help the study group with the studies in a extensive way. During the six months she was less active she contacted us of her on
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accord thereby making it easier for us to help her.” As noted above, this is with
a reservation that this kind of work should not intrude on the individual
freedom every student feels that she or he needs. The social aspect remains,
in spite of its function as support, subordinated to the individual.
That participation is possible to understand as action and argumentation, which should precede the individual’s knowledge construction, is not
very obvious. There are few statements in which the students suggest that
it is, via participation in a dialogue, possible to create meaning. Rather, it
would seem to be, that an unproblematic relation to knowledge as more
or less absolute, makes possible for the study group to support the co-students learning processes, in such a way that the students, within certain
limitations, give and receive help if there is something that a co-student
does not understand. Thus, the interpretation from a sociocultural perspective on learning is that the students understand participation as being
above all a social aspect of studying together with others. An interpretation
that indicates an understanding of learning in which knowledge can be
created, the meaning of that knowledge is negotiated through interaction
between students who participate in a practice after which it becomes a
part of the student’s thinking, is, however, not possible for us to make.
Despite that participation seems, to a great extent, to focus on the individual instead of on the social aspect, the students’ knowledge is possible
to understand as linguistic tools that, through participation, they use to
create communities.

Discussion
The challenge of integrating ICT in teacher education is diﬃcult, but at
the same time not impossible. Within distance-based teacher education
ICT has, in one way or another, always been a common element. The
technological development during the last couple of years has been rapid,
and the elements of ICT that are part of distance-based teacher education
have changed. Regardless of the form ICT takes at any given moment,
its complex relation to two, always present, parts remain the same; the
education organiser and the student. To be able to give one, via interpretation, possible understanding of the challenge of integrating ICT in teacher
education, each part can be studied either individually or in relation to
one other. Throughout our interpretational process we have tested the empirical statements against a ﬁxed position consisting of three perspectives
on learning, all of which are interrelated in that they all emphasise partici156

pation as a condition for learning. This makes it possible to interpret the
meaning of the students’ participation in a distance-based teacher education supported by the use of ICT.
The most common theme in our interpretation of the meaning of studying a distance-based teacher education and participating in a community of other teacher trainees is that the individual student appears to be
central. Even though the distance-based teacher education is organised in
such a way that the students ought to work together and collaborate in study groups, our interpretation is that participation and learning are deﬁned
as being individual. The students seems to be required to be responsible for
maintaining both learning, that is, to be successful in their studies, as well
as the social context. The students seem to internalise their responsibilities
and the norm seems to be that it is up to each student themselves to meet
requirements, for example, to enter into discussion with other students;
something not easy to accomplish without fellow students. Interesting in
this context is that the education organiser, which both provides and administrates the web-based learning environment, not seems to be ascribed
responsibility for providing students, separated by time and space, with
further and more frequent meetings in order to discuss education issues.
As it appears now, in line with our interpretation, it is more or less in the
physical gatherings three to four times per semester that participation in
a distance-based teacher education as participation with others is guaranteed. Is it perhaps therefore why students express that their meetings are
only meetings when they occur within the common physical space?
One possible interpretation is that ICT, and then ﬁrst and foremost in
the form of web-based learning environments such as OLCs and VLCs, do
not in themselves seem to ensure that the students log on to these learning
environments to meet fellow students in order to enter into discussion
or to inquire about education issues. In other words, it seems diﬃcult to
build generic web-based learning environments, which in their design and
construction could be said to contain functions that evoke student participation and thereby evoke learning with others in a social situation.
Another recurring theme in relation to participation in a distance-based teacher education via ICT is that the individual students ought to be
self-suﬃcient. When students are not considered self-suﬃcient it appears
to be because the student is either lazy, does not have the right qualiﬁcations or predisposition or simply does not show enough interest. Within
this theme there is also a notion of participation in the program that implies that students are pleased to help other students, but only in so much
that it does not aﬀect their own studies negatively. One possible meaning
157

of this could be that many students on the distance-based teacher education have a life situation in which it is important to ﬁnish the studies as
soon as possible and to enter the working life. Teacher education is therefore used more or less in an instrumental way; the studies are expected to
lead to something else and are conducted for the beneﬁt of the individuals
themselves. Another possible reason as to why the individual is prioritised
before the social is that every life project is conducted from each student’s
own conditions and needs. In such a case, the speciﬁc web-based learning
environment used to enable participation and thereby learning is most
probably subordinate. A third understanding could be that it is possible
to interpret the concept of teacher education as the embodied notions
of learn how to teach others. If so, and despite the education organizer
emphasises the social dimension (e.g. learning through participation) and
relates the role of the teacher to concepts like coaching and apprenticeship,
the students uses the situation to enhance their own ability to teach.
We have in this chapter, within a philosophical hermeneutical approach, shown some of the aspects that could be important to consider
when ICT is integrated in teacher education regardless of whether the
students participate in a campus or oﬀ-campus program. Teaching is a profession conducted together with other humans, and our opinion is, therefore, that teacher education should not be characterised by the individual
student’s learning processes, but by students learning through and with
each other. We believe this is possible in a well-organised teacher education program in which web-based learning environments are used to bring
students together rather than to tell them apart. The question is, therefore,
not if, but how and in what way ICT can be understood and integrated
into teacher education. The challenge is hereby accepted!
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Notes
1

All quotations are translated from Swedish to English. It is sometimes diﬃcult
to translate but we try to be as close as possible to the original text.
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The ArTeach Project:
One Strategy for Integrating ICT Skills and
Curriculum Design During Pre-Service Teacher Training
Wesley Imms & Elizabeth Lloyd

Introduction
The ArTeach concept is an ongoing, collaborative project where over a period of years successive cohorts of pre-service teaching students developed
a succinct and theoretically sound template for making lesson plans, and
created and reﬁned a method of collating these lesson plans and other
teaching resources into a digital curriculum document. The end result is a
multimedia CD-ROM/website that is distributed to students as a “survival pack” for their ﬁrst years in the classroom. It contains quality-teaching
resources created by the students themselves and considered by them to be
relevant to their early career needs.
The project is considered noteworthy for a number of reasons. It provides an intriguing example of ICT theory in practice. It utilises the combined expertise of methods lecturers, ICT specialists and pre-service students. It is self-sustaining, in that successive cohorts of students’ critique,
modify, make additions to and maintain the site. It requires students to
use ICT skills, previously taught as a stand-alone subject, in a practical and
authentic way. It requires students to consider the practical application of
subject speciﬁc curriculum theory.
The purpose of this paper is to provide an overview of the ArTeach
project, to discuss how it serves as an example of current ICT theories in
practice in pre-service teacher education, and to present some “dilemmas”
that emerge during its development. These dilemmas are insights that others may ﬁnd valuable; while ArTeach is speciﬁc to visual art education, it
is believed that the design and operation of this model applies equally to
many other core discipline areas in pre-service teacher education.

161

The ArTeach Project

Context
The University of Melbourne oﬀers degrees in primary and secondary
teacher training, as well as extensive postgraduate studies in education.
Primary pre-service teachers included in this project elected to study a
four-year Bachelor of Education degree, within which art education was a
compulsory subject in years one and two for 12 hours each year, and as a
voluntary elective in years three and four for a total of 36 hours each year.
The students discussed in this paper were Bachelor of Education (Primary)
third year art elective students from the 2001–2004 cohorts.

Origins
As is typical in most teacher-training courses, students in this program
were required to compile a series of lesson plans to illustrate their mastery of relevant curriculum theory and their ability to plan appropriate
pedagogy. During a class early in 2001 students raised concerns about the
lesson plan assignment that was being discussed. The essay styled lesson
plan, typically used to undergo this task, was considered to have serious
shortcomings. Students argued that it was an unwieldy and inaccessible
document, diﬃcult to use in the classroom during practicum teaching. It
was time-consuming to write, and while often photocopied, bound and
passed to the cohort as a resource, the ﬁnished product had limited appeal to fellow pre-service teachers due to its bulk, inconsistent structure
and surplus of theoretical information. Students summarised the issue by
calling the lesson plans “busy work.” The lecturer felt compelled to agree
with many of these sentiments, often thinking that these assignments were
uncomfortably removed from the “real world” of teaching.
During the following weeks class discussions focused on ﬁnding a solution to these concerns, eventually deciding to undertake a comprehensive restructure of the assignment and to access ICT skills being taught elsewhere in the degree course. Using knowledge gained during their “ICT in
the Primary Classroom” subject,, it was agreed that students should design
a common electronic template for lesson plans, and a method of collating
these plans into some sort of ﬁling system where they could be recalled and
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displayed easily. Because students would be responsible for designing the
resource, the structure would be relevant to their teaching needs during
their ﬁrst years of practice – as they put it, a “curriculum survival pack.”
The main stipulation made by the lecturer, given the amount of “up front”
work and to ensure the project’s robustness, was that the structure had
to become self-sustaining over succeeding cohorts of students. From this
needs-driven beginning, the ArTeach project was launched.

The Concept
Due to the design of the third and fourth year Bachelor of Education Visual Art courses, the third year subject, with on average between 25 to 30
students each year, was ideal for this type of project2. Brainstorming sessions in this class during mid-2001 decided a physical and organisational
structure for ArTeach that has remained largely intact to the present time.
The physical structure they designed consisted of an electronic template for
lesson plans, and a master document for storing these lesson plans with
hyperlinks and search tools to make the information accessible. Initially,
Microsoft Word was chosen as the format due to its accessibility to all
students and its ease of use. During this year, the lecturer, in consultation
with the students, also developed an organisational structure, which included task outlines, timelines, management structures and a suite of committees allocated with speciﬁc tasks to undertake. The following section
will discuss these structures in greater detail.
Physical structure of ArTeach: The lesson plan template
The initial task was the development of a template for lesson plans that
met course needs and the requirements of students in the classroom. The
product, called an ArTeach Worksheet, was a single-sheet, double-sided
template that included key components of planning a lesson (Figure 1).
Page one consisted of an “aim” statement, an “exemplar” of the key
concept to be covered in the lesson, and an example of the ﬁnal product to
be produced. Page two included an “objectives” statement embedded into
a description of the lesson, a procedures section (for Australian art education curriculum this included “making” and “responding” components)
and the key assessment criteria listed in a “critique” statement. This page
also included an extension activity and a list of relevant resources.
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Figure 1. A completed ArTeach Worksheet template

Each ArTeach Worksheet included a range of identiﬁers on the opening page, where students were required to summarise the key curricular
features of their lesson. This provided a quick overview for readers, and a
list of key terms to be used when lodging the lesson plan into the master
document.
According to students, the ArTeach Worksheets contained many beneﬁts over traditional lesson plan structures. Its brevity and succinctness allowed for easy use in classroom teaching situations. The plan ﬂowed as a
lesson might. It was authentic in that it avoided curriculum jargon (for
example aims and objectives were embedded in discussion points intended
for the start of the lesson). Assessment criteria were embedded in suggested
discussion points for the conclusion of the lesson. Resources, including
websites, book references, links to other sheets, and student examples of
outcomes, were listed, often with convenient URLs.
Physical structure of ArTeach: The master document
With the potential of hundreds of ArTeach Worksheets being produced, a
robust method of storage and retrieval was required. To serve this need a
master document was developed, consisting of four layers (Figure 2).
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Figure 2. Structure of the ArTeach master document.

After two intro pages (layer one), users entered a search page (layer two)
where they could choose any one of three methods to explore the document; by CSF level3, art discipline4, or topic5, plus an as yet incomplete search engine. Layer three contained curriculum summaries written
by the students in an attempt to de-mystify the Education Department’s
oﬃcial curriculum document, which they felt lacked the detail they required for practical classroom applications. Each of these layers included
thumbprints of, and hyperlinks to, relevant ArTeach Worksheets embedded
elsewhere in the document. Level 4 was the storage facility for the actual
ArTeach Worksheets.
Project organization
Ensuring that a group of students would be able to carry out this project required considerable planning. The project’s organisational structure
evolved during that ﬁrst year (2001). In essence, it consisted of a management group and a set of committees with speciﬁed tasks and timelines. To
ensure a collaborative approach, components of lecture times were used
to identify tasks, review progress, and set new goals. Students volunteered
to work on a committee depending on their self-perceived knowledge of
ICT. These committees undertook a range of tasks, from the challenging
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task of managing the project, to the relatively simple job of editing ArTeach Worksheets. Through this self-selection process, students with greater
ICT experience lodged and digitally linked the ArTeach Worksheets using
web authoring software, and students less skilled in ICT helped to design
the “new teacher-friendly” structure of documents, undertook curriculum
analysis, and produced the sample lesson plan sheets.
While all tasks were important, a critical role was that of the “student
managers” who coordinated the committees and worked closely with the
ICT specialists to ensure that proper protocols were being met. In succeeding years after 2001, ﬁnal year Bachelor of Education students who as 3rd
years had worked on ArTeach, ﬁlled this position. In this way, considerable
continuity, student ownership, and best use of developed knowledge were
ensured.
During the second year of ArTeach two ICT teaching specialists were
engaged using modest funds supplied through a successful university
Technology Infusion Grant application. These positions allowed students’
access to ICT assistance and advice beyond the capacity of the lecturer to
provide.

Developmental Process
Stages of development
The ArTeach project grew over three years as successive cohorts of third
year Bachelor of Education art education elective students reﬁned the
work done by students during the previous year. What were some of the
critical stages of development?
During 2001 the student cohort designed a template for lesson plans
(Figure 1), and a document structure that would “house” the plans as they
were lodged (Figure 2). This involved considerable class discussion about
what was actually needed in terms of a “curriculum survival pack” for their
ﬁrst year of teaching, and how it should be organised so they could access
the information easily. This stage also involved considerable simplifying
of the oﬃcial curriculum documents, and group work aimed at writing
sample tasks for the classroom. These items became the content for level 3
of the master document (see Figure 2).
At the beginning of 2002 (and subsequently, at the beginning of each
new year), students undertook a written critique of the previous years product. This involved the students (1) hypothesising the “ideal” curriculum
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resource they would want as a new teacher, (2) analysing how the existing
document met these needs, (3) carefully considering what changes would
be required to bring the ArTeach document up to their “ideal”, and (4)
specifying what skills they had to oﬀer this process. From this critique,
committees were developed to undertake the tasks stipulated by students,
and schedules for completing these tasks were drawn up (Figure 3).
Figure 3. Group task schedule

The primary 2002 task was to convert the document to an HTML
web-based format built using Dreamweaver. This occurred because the
2001 Microsoft Word document was prone to hyperlink and formatting
errors, particularly when being swapped from PC to Mac platforms. This
task included some restructuring of the document, but also considerable
work on the aesthetic qualities of the document. In addition, this cohort
developed a set of “cheatsheets” that explained to students in other years of
the course how to complete ArTeach Worksheets (Figure 4).
Figure 4. “Cheatsheet” for completing ArTeach Worksheets
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In this way, all students undertaking visual art in the Bachelor of Education degree began supplying lesson plans for ArTeach from 2002 onwards. While only those lesson plans deemed of a high standard by the
editing committee were selected6, this development led to a considerable
ﬁle of ArTeach Worksheets being available for lodging into the site.
The 2003 cohort completed this task, reﬁned the site’s appearance, and
tidied the various links to ensure its smooth operation. The focus of the
2004 cohort is to lodge a backlog of material onto the site, and to reﬁne
its aesthetic appearance. In addition, during this year the cheatsheets that
help students complete tasks are being ﬁnalised, and a “Managers Manual”
containing job descriptions and a set of protocols for maintaining the site,
is being constructed. One major task remains for a future year; a search
capability is required that will combine, and possibly make redundant, the
functions of the existing 3 methods of locating material.
Typical procedure
Now that the development of ArTeach is close to ﬁnalisation, how will
it typically operate in future years? Students in any of the years of the
Bachelor of Education (Primary) degree are provided the set of cheatsheets on a CD at the beginning of the year, including an empty ArTeach
template. They produce their lesson plan during normal coursework. It is
then submitted to their lecturer both electronically (burned onto a CD or
via email) and in a hard format, together with a completed checklist that
states all images are correctly ﬁled into speciﬁed formats, and copyright is
assigned to ArTeach. The work is graded, and those sheets deemed of sufﬁcient merit are entered into an Excel Spreadsheet and then forwarded to
the ArTeach editing committee. This committee makes necessary structural
and grammatical changes, and inserts any links to other sheets that are
considered useful. Sheets are then given to the management committee,
where they are inserted into the master document, and a separate committee inserts the thumbprints and creates the necessary hyperlinks. Finally,
the student manager quality assures the process to ensure proper protocols
were followed. During this time, other committees work on improving
the “site aesthetics”, logos, colour schemes, and the content of information
within the site. At the end of the year, CDs are burned and passed out to
completing students as a ﬁnished class assignment. Thus far the site has
not been posted on the Web due to copyright issues surrounding the use
of ”exemplar” images in the original worksheets.
While still in a process of reﬁnement, in 2004 this essential structure
is now in place and is advancing towards a “self-sustaining” status. By this
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it is meant that previous dependence on ICT specialists is decreasing to
the point where future cohorts will take full control of ArTeach. The “Managers Manual” that lists both organisational procedures and site management protocols, and the collection of comprehensive cheatsheets, should
provide enough information to allow for future student independence
even when modifying the site.

ArTeach and Current ICT Theory
What began as a project that was clearly practice based, over the years developed a parallel academic interest for some participants. Because grant
money allowed the employment of an ICT specialist and an educational
ICT lecturer to assist in management and to work with the various committees, issues concerning the way that pre-service teachers engage ICT in
a practical sense became evident, and would often be discussed at meetings. From these discussions, presentations were made at conferences that
helped identify and consolidate the key theoretical issues.

Situated Learning Theory and Collaborative
Multimedia Projects
Within the wider ﬁeld of computers and education, three areas explored
in the literature have particular relevance to the ArTeach project. Each of
the following informs the nature of the collaborative work undertaken in
the project.
Problem-based collaborative learning
Problem-based learning has been seen to mitigate the tendency towards
separation of learning from its context that is found in many educational
institutions. Collaboration itself is also seen to bring aspects of real-world
interaction into the classroom. Neo and Neo (2002) have claimed that
creating multimedia projects is collaborative by its nature.
The Multi-media development process.
According to Neo and Neo (2002), collaborative multimedia CD-ROM
projects contain the following six stages;
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1. planning
2. media representation
3. digitisation
4. authoring
5. deployment
6. and CD-ROM delivery
Collectively, they refer to these steps as the Multimedia Development Process (MDP).
These stages may reﬂect the way in which development of a multimedia project proceeds in the world of professional ICT development. However, in the ArTeach project we found that the stages evolved somewhat
diﬀerently. Because of the ongoing nature of the project the stages evolved
more organically, and developed a cyclical form, with each new year’s cohort repeating and revising some of the work of the previous year.
Using the Neo and Neo terminology, our Planning, Media Representation, and Digitisation stages happened concurrently with the Planning
and Authoring stages, with groups of students engaged simultaneously on
diﬀerent tasks. Unlike in a commercial multimedia project, the Deployment and Delivery stages took on less importance than the other parts of
the process. We simply burned the resulting product of each year’s work,
whatever stage it was at, and distributed it to students. In fact, it could
be argued that once the CD is “delivered” the project is complete, while
in an ongoing project like ArTeach, the collaborative process of revision
and development is seen as valuable in itself. This concentration on the
process and educational outcomes of the collaborative process, rather than
the resulting product, diﬀerentiates this project from typical multimedia
development and has advantages and disadvantages that will be discussed
further in the Dilemmas section below.
Situated Learning Theory
Situated Learning Theory as developed by Brown, Collins and Duguid
(1989) places central importance on the learner feeling that the learning
activity has relevance to the real world; “the notion of learning knowledge
and skills in contexts that reﬂect the way the knowledge will be useful in real
life” (Brown & Collins, 1988, p. 2). To achieve transferable learning the
learning activity must take place in a relevant context; the absence of such
a context in the learning environment is theorised as leading to the inability of the learner to synthesise knowledge in a way that will be useful in
future situations.
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When learning and context are separated, knowledge itself is seen by
learners as the ﬁnal product of education rather than a tool to be used dynamically to solve problems (Herrington & Oliver, 2000).
Current literature suggests that the following situated learning elements (SLEs) must be provided to the learner in order to bring learning
into context (Herrington & Oliver, 2000):
1. Authentic contexts that reﬂect the way the knowledge will be used in
real life
2. Authentic activities
3. Access to expert performances and the modelling of processes
4. Multiple roles and perspectives
5. Collaborative construction of knowledge
6. Reﬂection to enable abstractions to be formed
7. Articulation to enable tacit knowledge to be made explicit
8. Coaching and scaﬀolding by the teacher at critical times
9. Authentic assessment of learning within the tasks
Although we approached the ArTeach project initially very much from
a practical and pragmatic viewpoint, with early decisions about the organization of the project largely based on technical and structural considerations, it is interesting to note that the project naturally evolved to address
most aspects of these nine SLEs. The ways in which the ArTeach process
did not address some parts of these SLEs, along with ways that we intend
to mitigate these shortcomings in the future development of the project,
will be discussed in the dilemmas section below. We did notice that although the students had all completed a basic educational computing course in the previous year many of them were unable to recall and utilise these
ICT skills, and it took some time and tutoring eﬀort to bring them up to
the technical competency required for this project. It should also be noted
that there is some debate in the literature over whether computer-based
environments can provide the kind of authentic learning environments
that are required for situated learning (Tripp, 1993). However, although
some of the ArTeach process was undoubtedly computer-based, much of
the collaborative work in the project took place in a traditional face-to-face
environment in the classroom.
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Dilemmas Arising From ArTeach
The ambitious concept of organising large numbers of students to create
an interactive multimedia product produced, not surprisingly, some difﬁculties. These are worth recording, as they portray the practical face of
implementing ICT learning theory in a pre-service teacher education context. The evolving nature of the project, where each group builds on the
design decisions made by earlier groups, suggests many technical, organisational and human possibilities for error or failure. Add to this the sometimes conﬂicting needs of the subject lecturer, the ICT specialist, and the
ICT lecturer, and it was often felt that the ArTeach project had a limited
future.

Structure versus Emergent Methodology
Students were divided into a number of groups with speciﬁc tasks and
deadlines for work to be handed over to next group (see Figure 3). This
provided the overarching structure in which student creativity could be
harnessed while staying within the wider goals of collaboration. The project was constructivist in nature and evolved from an open-ended, loose
process, analogous to the design method commonly used in visual arts,
into an increasingly structured and scaﬀolded set of intended outcomes.
Increased scaﬀolding was put in place as technical and design aspects of
the project became more demanding over time. At ﬁrst we wanted the
process to be very wide in scope, trying to incorporate as many design
ideas as possible; the process gradually became more focussed in terms of
deadlines, tasks and outcomes required of the students over the life span
of the project.
There was some discussion about the negative impact that this trend
towards a more narrowed focus would have on the authenticity of the
task. That is, we were concerned that taking design decisions out of the
students’ hands would remove the “realness” of the project. It was decided
that one way to address this problem would to begin each new cohort’s involvement with the project with a similar open-ended approach. This was
achieved using the critique process described earlier, conducted at the very
start of each year before the students had become too familiar with the
current status of the project. However, this revisiting of previous groups’
design decisions might in future prove to be in conﬂict with the wider
goals of ongoing project development, with each successive group merely
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“reinventing the wheel” at the beginning of each year. A decision about
which design elements of the project are open to ongoing critique/change
by successive cohorts of students, and which are not, is vital if the project
is to continue to evolve towards a useable end product.

Process versus Outcome
It became obvious early in the ArTeach project that there was going to
be tension between process and outcome, with the desire to create a high
tech, polished solution often in conﬂict with the ongoing need to make
the project meaningfully collaborative for students.
It was often tempting from the ICT lecturer/ICT expert’s point of
view to take over from the students and ﬁll gaps or ﬁx broken elements in
the site in order to bring it closer to completion. This was largely avoided
as it was seen to take the ownership of the product, warts and all, out of
the hands of the students. This tension, however, may be an inherent part
of the process of collaboration in a multimedia project of this nature.

Pressure to Complete versus Student Need for Technical
Support.
Leading on from the previous point, we resisted the urge to take on or
ﬁnish activities that were assigned to student collaborators in cases where
the amount of time it would have taken to get them to a technically proﬁcient level in the particular IT skill was greater than it would have taken
for staﬀ to do the work themselves. With increasing pressure approaching project stage deadlines this became a very real dilemma. It should be
noted, however, that the time pressures associated with this project were
made signiﬁcantly less acute because we agreed early on that any unﬁnished aspects of a particular cohort’s work on the project would simply be
carried over into the following year’s cohort.

173

Desire For Technical Excellence versus Keeping ArTeach
Consistent With The Technical Abilities of the Collaborators
The level of technical challenge inherent in a particular multimedia project
is a key factor in a project’s ultimate success or failure. The varying technical skill levels of the collaborators in the ArTeach project often meant that
decisions were made that pushed the overall technical outcomes of the
product towards the lowest common skill denominator. This is an ongoing
problem in multimedia development of this type and is something that
might be addressed through a more specialised approach to collaboration.

Course Time Demands versus Project Time Demands
There was a general lack of attention to deadlines and meetings in the
early years of the project. While the subject lecturer and the ICT lecturer
were conditioned to student tardiness, the IT specialist, charged with the
task of keeping committees working, found this particularly frustrating.
It was discussed that this may have been due to lack of some members of
the class feeling ownership of the project as well as a lack of continuity of
student work on the project due to students’ other subject deadlines and
extended periods of teaching practicum. This was taken into account in
the 2002 review of the project and structures put into place for 2003 to
make it more diﬃcult for students to avoid addressing the main issues of
the collaboration. In a review of the ArTeach project at the end of 2002,
a more structured organisational approach was decided upon for the following year in order to get more student involvement at a higher level (see
Figure 3).

Assessment Driven versus Process Driven
It was decided early on that the ArTeach project would not be primarily
assessment-driven, as we agreed that rigid assessment from the start would
detract from the collaborative process that we were trying to create. However, we were aware of the need to build authentic assessment into the
process (see SLE number 9) without it becoming burdensome for the participants. This resulted in an uncomfortable situation, repeated each year,
where ﬁnal grades for participation in this project had to be individually
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negotiated with each student. This occurred because projected tasks for
the groups rarely remained accurate throughout the year, thus criteria were
hard to specify, and also because it often occurred that individuals within
each group did diﬀering jobs with varying levels of commitment. There
was little respite from this dilemma during the years of ArTeach, and it was
to students’ credit that they succumbed to the inexact method of negotiated assessment at the end of each year.

Future Development of the Project
Three issues remain to be adequately addressed. The “self sustainability”
that was an original stipulation of the project is still to be tested in the
harsh light of reality. As was mentioned earlier, the strategy of cheatsheets,
and the development of the Managers Manual will no doubt be valuable tools in this quest. However, it remains to be seen how well they will
work in practice when the support of the ICT specialist is withdrawn. In
addition, the degree to which other lecturers without any attachment to
ArTeach will be able to cope with the project’s unique demands remains
to be seen. A second issue is the development of a search device. This
need was highlighted by the original cohort in 2000, and no work has
been done to date to meet this need. It would appear to be a necessary addition to the project, and one that may require a speciﬁc grant of money
in the future. The third ongoing issue is that of copyright. Art educators
must, by the very nature of their subject, draw on examples of artworks
from artists as they teach (exemplars). It is necessary for lesson plans, and
thus ArTeach, to contain images lifted from copyrighted sources. While
this may be (arguably) permissible for individual teachers for instructional
purposes, it leaves any reproduction of ArTeach exposed to illegal practice.
For this reason, ArTeach is only ever copied as a class assignment and given to participating students. Each ArTeach Worksheet carries a copyright
warning, each student-created artwork has a signed copyright release form,
and there are no plans to publish this valuable resource on the web until
this issue is resolved.

Conclusion
Readers may initially dismiss ArTeach as a project speciﬁc only to art education While, admittedly, this may be true for some of its components, the
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fact that it was conceptualised by generalist pre-service teachers and developed by a team of people with quite varied loyalties, gives some suggestion
to its potential applicability across all subject disciplines. This paper has
attempted to analyse the lessons learned over the past four years of ArTeach
in a way that informs all educators committed to implementing quality
innovation in pre-service teacher education through innovative use of ICT.
For this reason, the paper went to some lengths to describe this project’s
organisational structure and the processes of its development in the belief
that the years of development have highlighted some signiﬁcant issues for
future use of ICT in this ﬁeld. While ArTeach is certainly speciﬁc to one
discipline, it has relevance for all subject areas.
ArTeach is a useful model of authentic, student-created, needs-driven
curriculum development where students had controlling interest in the
project, and where successive cohorts continued its development. ArTeach
highlights ways that current ICT theory is reﬂected in current practice.
It highlights a set of practical issues (dilemmas) that confront educators
wishing to use ICT in similar group-based, student-relevant situations. It
helps to reassure readers that ICT can be used eﬀectively in a long term,
complex, ﬂexible, student-centred project. Finally, ArTeach emphasises
that ICT, while indispensable for modern pre-service teacher education, is
arguably most eﬀective when used as a tool to address student issues, not
as a central focus of itself.
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Notes
1

A 24 hour subject studied during the second year of their degree.
The “curriculum” component of the third year visual art elective focused on
further development of the basic lesson planning skills learned during the compulsory ﬁrst and second years of the course.
3
Curriculum Standards Framework organises curriculum into levels (4 in the
Primary years, 2 in the senior years) according to skills, rather than time.
4
For example, painting, drawing, printmaking, etc.
5
For example “Self Portrait” or “Painting Like Leonardo”
6
During 2003, all students in the bachelors program produced approximately
250 worksheets. Around 10% were chosen for ArTeach, but a higher proportion
is expected in future years as standards become clearer.
2
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Collaborative ICT Learning
Teachers’ Experiences
Christina Chaib

Introduction
The computer, like all technical newfangled things, is often associated with
conﬂicting attitudes and feelings. The computer is the most perfect, modern artefact of technology in everyday life. It takes a long time for people
to get used to using new technology and discovering any possible advantages. Naturally, information technology with its hyperquick development
is one of the most intrusive of all technical inventions in history (Castells,
1998).
To be able to inﬂuence the development and the use of ICT in an effective and optimal way, all teachers need to have good knowledge about
the modern technology. Diﬀerent courses have been added over the past
few years, to the teacher training programs, and the working methods have
changed because of IT. It means that the teacher students learn about IT at
the same time as they practise using the technology and its various possibilities. Despite all these new activities concerning IT, the newly educated
teachers often feel unsure and experience a lack of knowledge in the ﬁeld
of IT (Skolverket, Rapport 208, 2001; KK-foundation, 2002, 2003).
Besides the teacher education, teachers already working in schools are
oﬀered diﬀerent courses with the purpose of developing a familiarity to
new technology. Among all these competence development programs, the
one reported in this paper, named ITiS, is the largest.
This contribution deals with experiences from 24 teacher teams in
school who have participated in the national competence development
program, ITiS, which stands for IT in School, and is an ICT project as
well as a school development project. ITiS was continually evaluated by
the School of Education and Communication in Jönköping.
The purpose of the study presented here is to illustrate what happens
at the schools by having the teacher teams reﬂect together over interdisci178

plinary, problem-based and student-oriented working methods, of which
ICT forms an integrated and pedagogic tool (Chaib, 2002; Chaib, C.,
Chaib, M., & Ludvigsson, 2004; Chaib, M., Bäckström, & Chaib, C.,
2001).

ITiS – A Model for Competence Development
ITiS started in 1999 for a period of four years. It covered all schools, i.e.,
pre-school classes, compulsory schools, and upper secondary schools.
This report deals with in-service training of teacher teams. The evaluation is focused on competence development for teacher teams and based
on how they took joint responsibility for planning and conducting their
development. In addition, ITiS comprised a number of diﬀerent components (Delegation for ICT in Schools, 1999):
•
•
•
•
•

In-service training for about 70,000 teachers in teams
A multimedia computer for the participants
State grants to improve the school’s access to the internet
E-mail addresses for all teachers and pupils
Support for the development of the Swedish Schoolnet and the European Schoolnet
• Measures for pupils with special needs
• Awards for outstanding pedagogical contributions
The competence development was accomplished, from the government,
through three forms of operations:
• Each teacher team completed an interdisciplinary, problem-based, and
student-oriented development project together with their students.
• The teacher team functioned as a study group and, together with the
support of a mentor the group studied, discussed, and documented
their work. The mentor was at the disposal of the team for a total of
15 hours.
• A number of teams met on a continual basis for a total of 20 hours
in a uniting series of seminars in order to discuss and exchange experiences. The mentor led the seminars after having received teacher
training assistance.
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Each teacher team worked as a study group that interpreted the aims of
the program on their own, and thereby they determined the focus of the
studies. Participants in ITiS were expected to take the main responsibility for their own as well as the group’s learning and development. The
teacher team was free to structure the work in a way that best beneﬁted
individual learning, considering the local conditions and performing this
in co-operation with the mentor and the students. The competence development was equivalent to a total of three weeks of full-time study, which
was spread over the period of time deemed necessary by the teacher team
and the seminar group. This usually amounted from some weeks to one
semester or its equivalent.
A key feature of the competence development was that every teacher
team who participated was to summarise their own experiences in a ﬁnal
report. This was meant to reﬂect the personal learning and development
during the competence development.
The focus of this competence development was the teacher team, not
the individual teacher. Teachers and students were expected to learn to use
the new technology and adapt it to new pedagogy. The process of ITiS
itself was the focus of the competence development, not the output. For
this purpose every teacher who particip-ated in ITiS was supplied with a
multimedia computer.

Theoretical Perspectives
As a theoretical approach for the study, the research group has adopted a
social constructionist view of learning. We see the training program as a
pedagogic process of communication in which the teachers created knowledge together in their interaction with one another and when solving any
given task. Social constructionism, which deals with how people form
their reality socially, is not one speciﬁc theory but rather it is represented
by several competing theories (Berger & Luckman, 1966; Burr, 1995; Searle, 1997; Wennerberg, 2001). Social constructionist theories about learning are based on the conditions for learning among children and young
students. Adult learning in formal contexts is often voluntary, even if not
everyone may perceive it this way, and is therefore considerably more dependant on diﬀerent factors of motivation. Adult learning depends on
both an organizational framework, within which the learning takes place,
and on the conceptions and, in particular, the social representations that
a teacher has about IT within the school (Ellström, E., Ellström, P.-E., &
Ekholm, 2003; Engeström, 1994).
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Adults learning
Even if the social constructionist approach is taken towards the study, this
theoretical perspective entails certain problems. Whether or not, and what,
a student learns depends to a great extent on the sociocultural environment
(Säljö, 2000). Nevertheless, in principle there is no theoretical diﬀerence
between children and adults regarding the importance of the sociocultural
context for learning. Yet the student, regardless of the nature of the sociocultural environment, can hardly avoid being “exposed” to learning. If the
environment does not oﬀer an acceptable stimulus, an adult can choose to
leave the learning environment (Engeström, 1994). The knowledge that
adults gather through a learning process is conditioned by their social patterns of behaviour and the practical activities of exercising their profession. For adults who are caught up in their careers, investing in education
is directly dependent on what beneﬁts can be seen from what they learn.
Competence development of adults should therefore be characterized by
clear and concrete elements related to how the respective professions are
exercised. According to Engeström (1994), one should consider that learning in working life is often connected to functional needs and problems.
This means that the search for practical results and applications dominate
the learning process and its design. Short learning sessions under hectic
and often disjointed working situations can lead to isolated knowledge and
a lack of continuity.
Forms of learning
Learning takes place in many diﬀerent situations and under many diﬀerent circumstances. Three forms of learning are distinguished (Reg. Prop.,
2001/01:72), namely formal learning, non-formal learning, and informal
learning.
Formal learning is the form of education that occurs within the framework of the public education system. Non-formal learning normally occurs in environments that are less controlled by rules and are found outside the public education system. Finally, informal learning occurs, as the
name suggests, completely informally. A clear educational situation does
not even need to exist for learning to occur.
The teachers’ learning, within the program under investigation, appears to have been a combination of all of the above-mentioned forms of
learning. The development of knowledge assumes providing teachers with
the opportunity to strengthen their knowledge on an individual basis. Accordingly, the teachers had full liberty to control their own learning based
on the speciﬁc situation. Yet at the same time, the program was, like all
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other national eﬀorts, controlled by a fast set of rules. Teachers who participated in the program did so within the framework of the given educational institutions. The guidelines for the program, as mentioned above,
stated a number of criteria that teachers should follow (Delegation for ICT
in Schools, 1999). At the end of their work, they were expected to present
a report about how they experienced the process during the competence
development program.
Collaborative learning
The teachers were expected to work in teams, to continually discuss the
work within the group and with the mentor. They were supposed to work
as study groups throughout the program. In this sense the works done by
the teacher teams were carried out on a collaborative level.
Today, research once again focuses on the importance of collective
learning and generation of knowledge. There is a shift from focusing on
individual accomplishments in co-operation with other individuals to an
increasing interest in collaborative group dynamics. A distinction is made
between the concepts of ”co-operation” and ”collaboration” in connection
with group activities. There is also less focus on important factors in collaborative situations, towards the nature of variables in interactive processes.
This gives rise to a more process-oriented point of departure (Dillenbourg,
Baker, Blaye, & O’Malley, 1990). However, the concepts of co-operation
and collaboration are somewhat ambiguously deﬁned by current literature. I support the following deﬁnition, ”Collaboration is distinguished from
cooperation in that cooperative work… is accomplished by division of labour
among participants, as an activity where each person is responsible for a portion
of the problem solving…, whereas collaboration involves the… mutual engagement of participants in a coordinated eﬀort to solve the problem together”
(Roschelle & Teasley, in Dillenbourg et al., 1990, p. 190). The above deﬁnition does not rule out the possibility of collaborating individuals being
responsible for diﬀerent parts of a shared task. The role of the individual in
a collaborative group activity can change over time, depending on the nature of the problem. Sometimes one member in a group possesses a deeper
knowledge, which is then passed on to the other members, while someone
else in the group can be instrumental in developing the collective learning
process by asking critical and analytical questions.
The division of tasks, per se, is not the separating factor between cooperation and collaboration, but rather of how the task is accomplished. In
the case of co-operation, tasks can be divided between individuals, while
in collaboration the task is integrated and must be coordinated, i.e., partial
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results cannot be treated separately as they depend on each other (Dillenbourg et al., 1990).

The Purpose
The purpose of the study is to illustrate what happens when the teacher
teams reﬂect together over the working methods they apply in the competence development. Of special interest is how the teacher teams experienced the support given by the mentors. The questions that make up the
foundation for the result of this report are the following:
• To what extent do the teacher teams feel that the competence development has brought about pedagogical and administrative changes in
their working situation?
• Which signiﬁcance, if any, did the mentors have for the teachers’ own
learning experience during ITiS?
• Have the teacher teams conjured up any new opinions or thoughts
regarding ICT as a pedagogical tool and if so, what are these?
• Do the teacher teams feel that their own learning has been enhanced,
and if so in what way?

Qualitative Approach
A central objective of the training program was to stimulate the teachers to
reﬂect on their own way of learning, i.e., the way they use ICT and in what
way they can develop the learning setting and their work in the school.
This study is intended to grasp teachers’ thinking about the pedagogical
consequences of the increased use of ICT in teaching settings.
Through a qualitative study of 24 teacher teams, we attempted to clarify the experiences of the teachers. The study aimed at gathering unique
elements of their working methods. In order to understand and catch these
unique elements, more and supplementary data collection methods are
required.
In this investigation, triangulation has been used in some respects
(Hammersley & Atkinson, 1983). To gather data surrounding the pheno183

mena, researched interviews, focus interviews, and participant observation
were used.
Sampling
Both municipality size and the students’ age were taken into consideration
when choosing the teacher teams. The reason for this type of sampling was
that diﬀerences could appear between diﬀerent types of community size as
well as between diﬀerent levels of schooling. Among the 24 teachers teams,
9 of them came from big municipal-ities, 10 from medium sized ones and
5 from small municipalities. In each of these municipality types, the different grades were represented.
Data collection
In order to collect diﬀerent type of data concerning both experiences the
respondent groups had of working together, discussions with the mentor,
and the practical work with students, diﬀerent data acquisition techniques
have been used. On those occasions when the mentor had a scheduled
meeting with his/her teacher team when we were visiting the school, we
have been present. The following data acquisitions methods were used:
•
•
•
•

Focus interviews with the teacher teams
Observation during a teacher team meeting with the mentor
Observations of the pedagogical work
Analysis of documents

The main quantity of data has been collected through focus interviews
with the teacher teams (Wibeck, 2000). We chose focus interviews for
this study since our interest was concentrated on how “participants in a
certain group think together about a phenomenon” (ibid. p. 40). During the
focus interviews, the participants discussed opinions and ideas about the
structure and the experiences related to the competence development. We
tried to meet with the mentors when we met with the teacher teams to
conduct the focus interviews. This observation opportunity was fruitful, as
we gained knowledge about what forms the guidance meetings could take.
When visiting the schools, we were given the opportunity to observe the
pedagogical work with the students. We also talked with the teachers and
the students about their using of ICT in the schoolwork. The teacher team
documented their experiences of the competence development in a report
which we took part of.
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Data analysis
Each school was initially described as a case study. The analysis, which
our observations are based on, builds on a further processing of all of the
24 case studies. Each processing of data entails a reduction of the original
material. Many assertions have been crystallized through the material.
We use the term “assertion” more or less as it appears in the so-called discourse analysis of Michel Foucault (see e.g. Dreyfus & Rabinow,
1982). An assertion is an enunciation, utterance or statement that is verbal
or written and articulates an opinion about something. The term assertion as it is used in this report refers both to verbal utterances, which we
have taken from discussions with the teachers and the students, as well as
statements gathered from written material, which the teacher teams have
supplied.
We have sorted and categorized the assertions based on their content.
In this phase of the analysis, we were inspired by the contextual analysis as
described by Svensson (1985, 1989). The contextual analysis procedure involves separation and delimitation of assertions in relation to their context.
This is done in an exploratory and interpretive manner. The classiﬁcation
of data is based on empirical material. It means that data in this form are
not interpreted.
To guarantee that we have comprehended the experiences from the
teacher teams in a correct way, we asked them to read the case study and
give their opinions. Any errors or misconceptions could therefore be eliminated. Information about the teacher teams is concise. We have tried to
strike a fair balance between how much should be reported, and the risk
of revealing the identity of those who have provided information. There is
an inherent conﬂict between high validity on the one side and good ethics
on the other (Kvale, 1997; Larsson, 1994). The diﬀerent teams have been
given a girl’s or a boy’s name.

The Experiences of the Teacher Teams
What follows is some of the most prominent features of the analysis presented. In an eﬀort to provide a plain description of the results, a certain
amount of overlapping in the text has been unavoidable.
The results are focused on those aspects that the teacher teams “highlighted” which deal with in what way they changed their working methods
due to the competence development program. They made comparisons
to how they have worked earlier. Four main aspects stand out as having
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led to new working methods. One deals with how the teachers experience
working in teams. Another aspect is about the support by the mentor. The
third one touches on how the teachers’ view of the computer as an educational tool inﬂuences their attitude towards the teaching situation. Finally,
the fourth aspect deals with some diﬃculties that the teachers experienced
when working with ICT in an enhanced way, which are all connected to
the organizational structures in the school. The ﬁndings are presented in
following aspects:
•
•
•
•

Working in Teams
Support by the Mentor
ICT as an Educational Tool
Organizational Hindrances

Working in Teams
The majority of the assertions show that the teachers developed new ways
of organizing their work. Through the program the idea of a team was put
into practice and developed, often with positive results. The most rewarding result was that the co-operation amongst teachers has been strengthened and that they learned a lot from each other.
Every teacher team consists of teachers with more or less diﬀerent
competences. They are educated to work in the preschool, during the leisure and recreation activity after school, and in the ordinary school. Those
who work at the secondary and the upper secondary level are also specialists in some subjects, often two or three. It is a new experience for them
to work with teachers from other specialities, which they appreciate very
much. With this constellation of teachers in the same team they learn a
lot from each other, both concerning working methods and the ﬁelds of
competences. The teacher team has regular meetings, often scheduled to
once a week. During these sessions they plan their work, discuss diﬀerent
possibilities and above all have an opportunity to reﬂect over what they are
doing and how. The utterances from the teachers about working in teams
was above all that social climate is developed at the same time as they enhance their know-how.
Social dimension
Every teacher team, with a few exceptions, was very positive to working in
teams. To many of them it was also a new experience. Since the work with
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the program often extended to several weeks, they had the opportunity to
create close relations to each other. Most of the teacher teams are planning
to continue to co-operate in the future. They are curious about to further
developing the working methods they have tested. They found it very stimulating to share the same experiences with colleagues.
Even if the teachers like to work in teams, there were some sceptical
utterances concerning this aspect. For example, co-operation is seen as
time consuming. Almost every team worked very hard and despite that
they were frustrated because lack of time. One teacher says that it can be
hard for many to work together. Sometimes it functions very well, sometimes not at all. He adds that it diﬀers between teams.
The work they have planned in advance took more time than they had
calculated. Some teachers are also sceptical towards the eﬀectiveness of the
work. What do they gain when they co-operate besides the pleasure to
work, and not be alone with any problems that appear? The teachers who
are specialized in certain subjects did not co-operate with the colleagues in
the “subject group” during the program. They were afraid that working in
cross-disciplinary teams might lead to a decrease in the feeling of belonging to the “subject group”.
Learning dimension
Another positive aspect of the co-operation is that the teachers had meetings where they discussed and reﬂected over their work. These meetings
have been experienced as very important to them. They were gathered
when planning, and when sharing experiences with each other and they
also exchanged valuable information. It was a luxurious way of working
to them comparing to the ordinary work in school. They were able to test
new ideas and to develop new ones. Normally they seldom have time for
discussing meetings, but during the program the teacher teams tried hard
to participate in the weekly meetings. There are some teacher teams who
had problems ﬁnding “free” positions in the schedule for meetings, but for
the most of them this worked.
Much of the time during the meetings was used by the teacher teams
to discuss how to use ICT, both in their own planning and with the students. They also discussed how they ran their own work with the students
within the program. As mentioned above, it takes a lot of time to work in
a group. But as the teachers could see more advantages than disadvantages,
they tried to eliminate those weaknesses and to increase the strong aspects.
One thing they have learnt, which all the teachers have in common, is that
they have to plan and organize the work far in advance and carefully, and
still be open minded.
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In every teacher team, there were at least one or two teachers who were
used to use IT. These teachers functioned as an adviser to the colleagues in
the team. They stimulated them, encouraged them, and even challenged
them. Because of that, all the teachers enhanced their knowledge about IT
and ways of using it. Especially those teachers who normally do not use IT
in school learned a lot from the other teachers in the team. In some teams
they did not succeed with the work without these “key persons” and all
their knowledge about IT.
The most salient advantage with working in a team with teachers who
diﬀer according to the competence, is that the teachers thought it was easy
to ﬁnd projects to work with. That means that the teachers have discovered
that everyone in the team contributes in a relevant and also necessary way
to the project. They mean that it is valuable for the students to be aware
of and to understand that diﬀerent subjects are needed to create a good
understanding of complex phenomena. Many of the teachers have experienced that it is comfortable for several grown-ups to work together, and
that they all can participate in the work of the students and be able to help
them when necessary.

Support by the Mentor
The mentor appears to be a central ﬁgure for the pedagogical discussions in
the teams. The mentor played a vital role in keeping the team on the right
course in its work, and gaining a meaningful result from its eﬀorts.
The mentors had regular meetings with the teams and encouraged
them to discuss issues that arose from every day teaching practice and to
see things in a new light. The mentors’ sensitivity to important issues and
problems seemed to be a positive factor in the eyes of the teacher teams.
It was advantageous for the teachers that the mentor came from another
school and could thus see their activities from another perspective and
raise new questions. According to the teachers, the mentor worked as a
pedagogical mentor and really encouraged them to work as a team. During
the guidance meetings, a great deal of time was devoted to discussions of a
general pedagogic nature. Teachers felt that the mentor was democratic in
ensuring that everyone had a chance to speak. Initially, the guidance meetings dealt more with technology and computers, but eventually began to
cover more of the educational consequences of increased use of ICT. The
teachers were pleased that the mentor let them discuss and plan their own
work. One teacher said, “It was good to be able to see things through the eyes
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of an outsider.” In the ﬁnal report of one of the teams, the following was
said regarding the guidance meetings: “It has never felt like a waste of time
like so many other things do. That’s the greatest compliment I can give.”
The most appreciated mentors were those who provided supervision
of new pedagogic working methods, which were closely connected to
computer use.
The mentors have, due to the teachers, also engaged the teacher teams
to ﬁnd it stimulating to learn more about ICT. Many of the mentors have
contributed to increasing the self-conﬁdence among the teachers. Since
the level of ICT knowledge concerning educational settings in the beginning was low, the teachers needed much help and support. Many of the
mentors helped their team with technical and practical problems concerning the computers.
There are also teacher teams who think that the content about using
ICT was not enough during the meeting with the mentor. These teachers
wanted more practical advice about certain software and how to use them
in the learning setting.
Other teacher teams voiced criticism to the contrary. They got too
much help about practical issues instead of getting advice about pedagogical tasks.
A few of the teacher teams criticized the mentors because of their lack
of knowledge about ICT. These teams were all very used to using ICT and
also had great knowledge of diﬀerent software.

ICT as an Educational Tool
The teachers participating in ITiS were allotted a computer of their own.
They got the opportunity to experiment by themselves, and because of that
they learned a lot about diﬀerent software and the new technique as well.
The teachers’ utterances about ICT as a tool are divided into two parts. In
the ﬁrst part I present some examples of what the teachers have learned
about ICT. The teachers’ reﬂections about ICT as a tool in the learning
setting are described in the second part.
What the teachers learnt about ICT
The teacher teams expected to learn a lot about IT, computers and other
digital tools, and most of them did. Many of those who had almost never
used ICT earlier felt more comfortable when using it with the students.
After the program many of the teachers were interested to learn more. Of
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course there were also teachers who were disappointed not to have learnt
as much as they expected.
Most of the teacher teams worked with word programs, looked for
information on the internet and tried to evaluate the information on the
net. Even though many teachers were critical towards the information they
found on the internet, they were very keen to learn more about how to
use the internet. All of the teacher teams received and adopted e-mail and
sent documents. They also used the digital camera, scanned texts and pictures, and even downloaded pictures from the net. When they are working
with documentation of schoolwork they need all this. Some teachers also
worked with programs for dealing with pictures, and diﬀerent programs
for presentations, such as PowerPoint and Scala. Some of the teachers said
that they constructed their schedule with Excel.
It is not just the programs the teachers have learned to handle. They
have also been “forced” into solving technical problems. One reason is that
it is hard to get help from other persons, another reason is that the colleagues are “in the same position.” Another thing the teachers say that they
have learnt is that they have realised that they do not need to have knowledge about everything. In almost every classroom there is at least one, often more than one, student with good knowledge of computers and other
ICT tools and their applications.
Reﬂections about ICT
The teachers’ reﬂections about ICT are mostly related to their work with
the students. The teachers’ also mentioned some ideas about the role that
IT has or will have in the future.
Increased use of ICT led to discussions about learning more about the
internet and how to evaluate sources. Teachers felt that there was information on the internet which was inappropriate for study. They also thought
that it was diﬃcult to help the students to sort out all the information to
be found on the internet. Even the students thought it was diﬃcult to evaluate sources on the internet. For these reasons the students load pictures
from the net while they consult ordinary books and digital dictionaries
in order to ﬁnd information. The teachers are satisﬁed with the way the
students work since they feel that it is wrong to believe too much in what
internet can do.
There are teachers who think that using computers or other digital
tools in the learning setting stimulates the students to work hard. Some
of these teachers say that the students want to work with complicated
techniques and not to just use the computer to write. The students often
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sit together in small groups at the computer. They create “a social space,”
which astonished their teachers. Before, the teachers were worried about
that the students worked all by themselves, isolated from one another. The
students learn from each other. Many of the teachers experience that the
students learn both to read and write better when working on the computer. The text is possible to read, it is presented without faults and has
a good layout. The teachers were unsure if all the work on the computers
lead to the students learning more. According to the teacher teams, the
students must take more responsibility for their own work when the computers are used.
ICT is a relatively new tool and it is still under development. All the
teachers are sure that ICT will inﬂuence the schoolwork in several ways.
ICT has not yet become a natural tool in the learning setting, due to the
teachers. To reach such a goal, access to all technical tools must increase. It
is still possible not to choose to use ICT in school today.
Some teachers are convinced that the enhanced use of ICT and the
knowledge about it will lead to big changes for the way schools organize
work today. ICT is just another source of information, or a tool demanding new methods. ICT can create new conditions for learning, which the
school is perhaps not yet ready to assimilate.

Organizational Hindrances
The organizational hindrances, as the teachers reported, are on a structural
or organizational level. One critical viewpoint held by many of the teacher
teams, as a consequence of increased use of computers in teaching, is that
the school organization is not suited to an enhanced use of ICT. Almost
all the teachers agreed about that it is necessary to change the organization of the school, which they mean is “blunt according to scheduling and
work division.” Other teacher teams mentioned that the headmaster is the
one who has to create new conditions to renew the learning setting. The
way the teachers show their frustration diﬀers between them. One of the
disappointed teachers wanted to start a “free” school, that means that it is
not run by the municipality, another one said that the teachers themselves
ought to start to change the school administration if they want any development.
Some of the hindrances identiﬁed by the teachers are grouped into two
categories. One deals with conditions that are not functioning concerning
the teachers’ ability to develop convenient circumstances for collaboration
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in an eﬀective way. Such conditions include scheduling, division of work,
and the ability to have spontaneous meetings. These problems are more
or less connected to each other. The other category deals with problems
related to computers, such as where they are placed, the condition of the
equipment, and the access to them. The hindrances did not deal with the
fact that several teachers were “forced” to collaborate in groups.
Diﬃculties to collaborate
Several teacher teams, especially from senior level compulsory schools and
upper secondary schools, had more obvious problems with the scheduling
and division of work responsibilities or the division of labour. One teacher
says that, “scheduling is a very important instrument in developing both ways
to co-operate and the educational methods.” Many teachers want to be able
to arrange the school day more freely than they actually do. They want
to have the opportunity to work within the team in a ﬂexible way both
concerning content, time, and physical place. Sometimes they want to be
able to go on excursions and to leave school and visit other places without
having planned it for weeks. There are those who work in this manner and
they appreciate it a lot. They have in common that they all work in small
units where the bureaucracy is not extended.
Another hinder, which is in a way connected to the scheduling, is
that many teacher teams include diﬀerent types of teachers, with diﬀerent
types of obligations. There are teachers, within the same team, who work
under diﬀerent conditions. One diﬀerence is the amount of weekly lessons, another is due to the salary, and a third one has do to with the status,
according to the teachers. All diﬀerences between the categories of teachers
lead to diﬃculties, among other things, being able to meet spontaneously.
When some teachers are out of lessons, other ones are working and the
opposite. Another problem is that some teachers have few lessons with
many diﬀerent classes, while other teachers have a lot of lessons in few
classes. This variation leads to a diﬀerence in the engagement towards the
students on a personal level. The teachers dream of a more ﬂexible way of
working.
The teachers need to plan meetings together with the colleagues in
the team, has not been taken into account by the scheduling. Especially
in the big schools, it is diﬃcult for the teachers to meet spontaneously.
These teachers have to work long and hard to ﬁnd time to convene with
colleagues. Meetings that appear “par hazard” are unusual in big schools.
Teachers can have their working places in diﬀerent buildings or at opposite
ends of the same building. In Sweden, we are now getting away from big
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units. Many of them are under reconstruction to become smaller units,
which will be more convenient to work in and even to run.
Diﬃculties in using ICT
The problems reported by the teachers concerning the use of ICT were
diﬃculties in accessing the technology, the quality of the equipment, and
ability to get support when needed.
One big problem for most of the teacher teams was that they did not
have enough computers when working with the students. In most of the
schools, the teachers discussed whether they wanted computer labs or the
computers spread out into the classrooms. At the schools that participated
in the study, some had computer labs and others had the computers in
the classroom. Several teacher teams thought that it was old-fashioned to
work in labs but it was more convenient, and it allowed the students to
use them at the same time. The computer labs are to be booked in advance
since the demand is great. Work would have been easier to complete if
there had been a guaranteed time allotted in the computer labs, according
to the teachers.
Changes in the working place meant that the students had to work in
diﬀerent places in the school and sometimes apart from the teacher. For
the teachers it was diﬃcult to be able to survey the students’ work. For
some students it was hard to concentrate, others liked to run around and
almost everyone had to wait for advice and support from the teachers. One
teacher described their situation at the time in the following way: “There
are a lot of pauses…the students spend their time somewhere else but never at
their desk, they would rather walk around.” Another teacher says: “Now we
can’t keep them in the classroom. Instead they have to run to the computer lab
as well and then they don’t get their print-out…”
The young students needed a lot of help. It was impossible for the
teachers to give enough help to every student who needed support. They
spent a lot of time waiting. They lost interest and started to do other things,
such as run around, be noisy and interrupt the work of their classmates.
It was almost impossible for most of the teachers to work spontaneously with the computers, according to the teachers. One reason, described above, was that they did not have enough computers. Another
reason was that the technical equipment did not have enough capacity to
work with ordinary software and functions. A third reason was that they
lacked technical support when needed. In every school, there is a certain
person responsible for the technical equipment and giving support to the
teachers. These important persons had a lot of hard work. The time alloca193

ted to these tasks was underestimated. That led to that the teachers either
waited too long for help or did not get any help at all. This aﬀected a lot in
what way the teachers could follow their plan for the lessons.

Reflections
The aim of the competence development, ITiS, was that the teachers
would have the opportunity to develop their professional roles and their
own learning on a collective as well as on an individual basis (Study Guidance, June 2001). The teachers should also gain increased knowledge of
the computer as an educational tool, and about ICT from a social and
school development perspective. In addition, the competence development was built around teacher teams who were responsible for realizing
the development aims but could freely form their work in a way that best
beneﬁted their own learning.
We can state that the program was successful, according to its ambition, as reported above. Even if the results described mostly show satisﬁed
teachers, we of course have gathered a lot of critical viewpoints (Chaib,
C., 2002; Chaib, C., 2004; Chaib, M. et al., 2001). In the text below,
reﬂections about some of the ﬁndings, which I think is of special interest,
are presented. The focus is not on what the teachers learned but how they
learned.
When the teacher teams talk about the learning process they all mentioned the fact that they worked in teams. The teachers became better
acquainted with colleagues, both old and new, and insight was gained as
to other knowledge and points of view. The small group became important
and valuable, both in a social and professional way. These forms are partially found in the smaller group consisting of the teacher team and sometimes the mentor and/or the school computer teacher. Individual practice,
partly with one’s own computer and partly through practical applications
in the classroom, is also mentioned as important. For the most part, the
learning form probably occurred as informal learning. Learning can be
seen as an activity related process. From this perspective, learning takes
place through interaction with other people and the surrounding environment (Lindqvist, 1999; Vygotsky, 1966). The teachers appreciated the
opportunity to learn from and together with each other.
Säljö mentions: ”Human knowledge and skills, i.e., ways of understanding and manipulating the world (and oneself!), obviously emanate from collective situations and events – i.e., among groups of interacting human beings”
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(1996, p. 126). The conversations in the teams diﬀer in character and
are carried out between diﬀerent individuals and groups. Many of these
conversations have been institutionalized. Irrespective of where and between whom these conversations take place, they display inherent dynamics which should not be disregarded. These types of conversation are not
merely instructive, or containing simple messages; on the contrary, they
inﬂuence the entire situation of the individual and his/her perceptions of
the world, i.e., we do not only get to know other people better, but also
ourselves. Säljö points out: ”Interaction in the form of two and more part
dialogues are essential ingredients in all forms of knowledge generation” (1996,
p. 129).
Providing the teacher teams with an external mentor was one of the
most successful aspects of the program. According to Engeström (1994),
there are advantages to involving several actors in a learning process. The
mentors performed their tasks in slightly diﬀerent ways, but they all ﬁlled the same sort of driving and catalytic role on the team. The mentor functioned as a pedagogic mentor and encouraged teamwork. According to Vygotsky’s theory (Vygotsky, 1966) about the zone of proximal
development (ZPD theory), the mentor contributed by ”stretching the
boundaries” for individual development. In many cases, teachers felt that
such guidance aﬀected their learning in a positive way (Phillips & Soltis,
1998).
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Social Studies Teachers’ ICT Usage
in Turkey
State, Barriers, and Future Recommendations
Ismail Guven & Yasemin Gulbahar

Introduction
ICT can help to change the nature of the interactions of teachers and students by changing the interactions within classroom, changing the type of
interactions between teacher and students, allowing students more direct
interactions with resources to support learning and increasing the interactions between students themselves (Harris, 2002). Inﬂuencing many facets
of our daily life, Information and Communication Technology (ICT) have
brought about an increased need for in-service ICT Teacher Education in
recent years. With the rapid pace of technological developments, it could
sometimes appear that the teacher training institutions have to make substantial investments in new hardware, software and trained manpower in
order to stimulate and challenge teachers. Teachers have to be equipped
and educated accordingly, educators and administrators ﬁnd it diﬃcult to
integrate and introduce ICT in schools. Teachers are moving from teaching people everything to teaching people where they can ﬁnd things out
through the facilities of ICT. The introduction of these new resources often
brings an associated demand for further training for teachers, which can
delay the eﬀective implementation of ICT. The innovative practices were
not implemented and integrated without problems and diﬃculties. Some
reasons that make diﬃcult integrating ICT may be listed as follows: 1)
the cost of providing and updating necessary tools, 2) already overloaded
curriculum, and 3) a short supply of teachers knowledge on ICT (Leong
& Sim, 1999).
Almost everyone accept that technology has already radically changed our world and might have a considerable contribution to instruction.
Keeping in mind that change is constant when it comes to technology,
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teachers and educators are continually challenged to learn more about
educational beneﬁts of ICT and its implementations in educational institutions. There are many implications for the implementation of ICT in
schools. McCormick and Scrimshaw (2001), pay attention to the lack of
necessary implications, state “… a more sophisticated idea of change is needed
if ICT is to have a signiﬁcant impact on classroom practices” (p. 37). The integration process should be viewed from diﬀerent perspectives, and thus
all problems such as technology proﬁciency, accessibility to ICT, in-service
training and the others should be overcome by using appropriate solutions
to existing barriers. Consequently, “teachers must receive adequate ongoing
training, technology use must be matched to curriculum’s philosophy and theory
of learning, and adequate numbers of computers must be conveniently located
within the classroom” (Al-Bataineh & Brooks, 2003, p. 479).

Background of the Study
ICT has a great impact on society at large, but its integration into educational institutions is a painful process, since it is very diﬃcult for policy
makers in education to make huge commitments for the development of
ICT in schools. Through ICT, young learners become technologically literate in social studies. Technology may contribute to the student’s attainment of social studies learning objectives. Preparing students for the real
life in our technological and diverse world requires that teachers embed
ICT in signiﬁcant learning experiences (Braun & Kraft, 1995). Realizing
learners’ potential and need to use ICT out of school activities, schools
have to implement innovative practices for learners for making schools
attractive. ICT clearly oﬀers communication options unavailable or inaccessible without an electronic media in social studies. There are extensive
databases available to teachers and learners to be used in social studies lessons. Teachers have opportunity to access huge information at ﬁrst hand
and the ICT provide teachers with more interactive, dynamic information
venture for dialog ICT may contribute more positive outcomes for students in social studies.
The nature of social studies develops depending on how people change
their ways of teaching and learning. Modern technology should, in this
respect, be of particular interest for teachers in social studies. In order to
be eﬃciently used in subject matters, such as social studies, the pervasive
characteristics of ICT, as well as its costs, should be taken into account. By
providing students with a larger amount of information, ICT makes them
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more able to learn and analyze the information provided. Thus, teachers
and learners may have tools for analyzing several information resources irrespectively of where they live (Wilson, 1995).

Rogers’s Theory of Diffusion of Innovations
Rogers (1995) deﬁnes an innovation as an idea, practice or object that is
perceived as new by the individual, whereas he deﬁnes diﬀusion as “the
process by which an innovation is communicated though certain channels over
time among the members of a social system” (p. 5). Since diﬀusion research
investigates the factors that inﬂuence the diﬀusion process, Rogers’s (1995)
theory of the diﬀusion of innovations provides a theoretical framework for
this research. The innovation in this research represents ICT, which includes information and communication tools and processes, and diﬀusion
signiﬁes the extent to which social studies teachers have adopted ICT in
their daily teaching and learning activities.
Another theory discussed by Rogers is “Adopter Categories.” This theory states that individuals in a social system do not adopt an innovation at
the same time. A certain percentage of individuals are relatively earlier by
using an innovation at ﬁrst hand or later in adopting new idea, as they are
late. Innovativeness, the degree to which an individual is relatively earlier
in adopting new ideas than other members of a social system, is the criterion for adopter categorization in Rogers’s theory. According to Rogers’s
(1995) theory, the distribution of various adopter categories forms a normal, bell-shaped curve (Fig. 1).
Figure 1. Adopter categorization on the basis of innovativeness (Rogers,
1995)
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The Purpose of the Study and Research Questions
The purpose of the current study is to explore ICT adoption patterns, ICT
usage and barriers faced by the social studies teachers in selected primary
schools in Ankara in Turkey. In order to shed light on these topics, this
research mainly focuses on the following four questions.
1. What is the level of usage of the social studies teachers’ use of software?
2. What is the level of usage of the social studies teachers’ use of instructional tools and materials?
3. What is the barriers social studies teachers face during technology
usage in the teaching-learning process?
4. What are the factors that encourage social studies teachers to use technology?

Method
The Convenience sampling method was used to reach participants of this
research. 127 social studies teachers from many diﬀerent schools responded to the questionnaire.
For this study, researchers developed “Information and Communication Technology Usage Survey”, mainly based on discussions in the related
literature (Bielefeldt, 2001; Haydn, Arthur, & Hunt, 2001; Iding, Crosby,
& Speitel, 2002; McCormick & Scrimshaw, 2001). The ﬁrst part of the
survey consisted of 25 items regarding teachers’ software use, as well as
other instructional tools and materials. The second part consisted of 19
items regarding the barriers that teachers faced during technology utilization in the teaching-learning process. And, the last part consisted of 8
items about factors that encourage teachers’ usage of technology. In order
to ensure its content validity the survey was administered to social studies
teachers, their educators and the experts who study in the ﬁeld of computer sciences. Responses from them were analyzed and the survey was
altered according to their recommendations. An estimate of the internal
consistency of this survey yielded a coeﬃcient alpha of 0.81, which indicated that social studies teachers responds were consistent across items.
Descriptive analysis was used to analyze the data gathered for this research. Data was interpreted according to the Rogers’ adopter categories.
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Results
The social studies teachers rated their level of expertise on thirteen types of
computer software and eleven types of instructional tools and materials by
using three-point likert-type scale (i.e. 2=High, 1=Average, and 0=None,
for computer software, and 2=Frequently, 1=Sometimes, and 0=Never, for
instructional tools and materials). The participants (over 50%) rated their
skills as average or high at word processing, spreadsheets, presentation software, computer aided instruction software, web browsers, search engines,
electronic mail, discussion lists and newsgroups, chat/forum, electronic
encyclopedias/atlas, and instructional ﬁlms (Table 1). Based on Rogers’s
adopter categories, the descriptive results indicate that of the 13 software
types, 11 of them have been used by more than 50% of the teachers, which
means that computer software has diﬀused into the late majority.
Table 1. Percentage of self-assessed expertise level of social studies teachers’
software usage
Software Usage
Word Processors (Word etc.)

Spreadsheets (Excel etc.)
Presentation Software (PowerPoint etc.)
Databases (Access etc.)
Computer Aided Instruction Software
Web Page Development Tools (FrontPage,
dreamweaver etc.)
Web Browsers (Netscape, Explorer etc.)
Search Engines (google, yahoo etc.)
Electronic Mail (e-mail)
Discussion Lists and Newsgroups
Chat and/or Forum
Electronic Encyclopedia and/or Atlas
Instructional Films (video, CD, VCD etc.)

High (%)
44,1
8,7
12,7
4,0
11,1

Average (%)
24,4
54,3
43,7
27,2
53,2

None (%)
31,5
37,0
43,7
68,8
35,7

5,6

30,4

64,0

15,7
36,8
30,7
20,0
15,2
21,4
46,5

48,8
32,8
37,0
31,2
45,6
36,5
40,2

35,4
30,4
32,3
48,8
39,2
42,1

13,4

The participants (over 90%) rated their usage of instructional tools
and materials as sometimes or frequently at printed materials and board
(Table 2). The participants (over 50%) rated their usage of instructional
tools and materials as sometimes or frequently at overhead projector, maps
and globes, multimedia computer, television/video, radio cassette recorder,
and slide projector. Based on Rogers’ adopter categories, the descriptive
results indicate that of the 11 tool types, 7 have been used by more than
50% of the teachers, which means that the use of instructional tools and
materials have diﬀused into the late majority. Moreover, other descriptive
results illustrated that opaque projector/document camera; computer-pro-
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jector system, internet/web environment, and video camera have just diffused to early majority yet.
Table 2. Percentage of self-assessed expertise level of social studies teachers’
instructional tools and materials usage
Usage of Instructional Tools and Materials
Board

Overhead Projector
Opaque Projector and/or Document Camera
Multimedia Computer
Computer – Projector System
Internet/Web Environment
Television/Video
Radio Cassette Recorder
Video Camera
Slide Projector
Printed Materials (journals, books, worksheets
etc.)

Frequently
(%)
81,3
33,9
16,0
11,9
12,8
20,8
19,2
13,1
3,2
19,0

Sometimes
(%)
18,7
46,5
13,6
42,1
25,6
22,4
59,2
43,4
21,4
31,7

Never
(%)
0,0
19,7
70,4
46,0
61,6
56,8
21,6
43,4
75,4
49,2

83,5

11,8

4,7

The participants used a three-point likert-type scale (i.e. 2=Agree,
1=Neutral, and 0=Disagree) to rate their level of agreement on 19 statements about barriers to adoption (Table 3). Of the 19 statements, 17
have been rated by more than 50% of the teachers as major barriers to
adoption of technology into the teaching-learning process. Among 17 statements the top three are; (1) ineﬃciency of teachers’ technical knowledge
to prepare materials based on technology, (2) inadequacy of the courses of
technology oﬀered to students, and (3) inexistence of incentives for encouraging technology usage.
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Table 3. Percentage of assessed barriers that social studies teachers’ faced
during technology usage in teaching-learning process
Agree
(%)

Barriers to Technology Usage
Ineﬃcient time to prepare materials based on technology
Ineﬃciency of teachers’ technical knowledge to prepare
materials based on technology
Problems about accessibility to existing hardware (computer, overhead projector etc.)
Ineﬃciency of institutions computer laboratory
Ineﬃciency of institutions technical infrastructure about
instructional technology
Ineﬃcient number of media (printer, scanner etc.) for
eﬀective use of computers
Shortage of computers used by teachers
Absence of reward systems for encouraging technology
usage
Poor technical and physical infrastructure of learning
environments.
Inadequacy of computers used by learners
Ineﬃciency of guidance and support by administration
Insuﬃciency of ﬁnancial resources for technology integration
Ineﬃciency of instructional software/electronic resources
Scarcity in resources on technology for attaining information
Deﬁciency in professional development opportunities for
gaining knowledge and skill
Scarcity in support services in material development/
technology usage
Lack of interest of teachers in technology usage
Diﬃculties due to improper teaching methods for technology usage
Inadequacy of the courses of technology oﬀered to students

66,7
92,1

Neutral
(%)
9,5

Disagree
(%)
23,8

6,3

1,6

65,9
64,3
50,8

11,9

22,2

4,0

31,7

7,9

41,3

59,5
62,7
73,8

11,1

29,4

0,8

36,5

14,3

11,9

67,5

8,7

23,8

66,7

7,1
10,3

26,2
24,6

16,7

16,7

15,2

24,8

20,6

32,5

63,5

18,3

18,3

46,8
63,5

23,4

29,8

15,9

20,6

57,1

35,3

7,6

77,0

12,7

10,3

65,1
66,7
60,0
46,8

The participants used a three-point likert-type scale (i.e. 2=Important,
1=Neutral, and 0=Not Important) to rate their level of importance on
8 statements about incentives for adoption (Table 4). All the statements
were rated as important incentives by over 80% of the teachers.
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Table 4. Percentage of assessed factors that encourage social studies teachers’
technology usage

80,0

8,8

Not Important
(%)
11,2

96,0

4,0

0,0

90,5

9,5

0,0

87,0

13,0

0,0

88,9

10,3

0,8

92,1

6,3

1,6

88,9

9,5

1,6

90,6

6,3

3,1

Important
(%)

Factors Encouraging Technology Usage
Rewarding the technology usage eﬀorts of teachers in instructional activities
Investments of institution on infrastructure of instructional
technologies
Investments of institution on in-service education programs
for instructional technologies
Investments of institution on the support services of instructional technologies
Developing the policies and plans for diﬀusion of the instructional technologies
Providing support for the projects towards the expansion of
instructional materials
Carrying out the studies for integration of technology into
the curriculum
Reducing work load to provide opportunities to teachers for
developing instructional materials

Neutral
(%)

Conclusion
The willingness of teachers to change their existing educational habits to
utilize ICT in new ways and to carry out preparation associated with implementing new practices are all crucial factors in determining the extent
to which innovative practices may be adopted by larger numbers of Turkey.
The Ministry of National Education has been organizing in-service education programs for teachers to advance teachers ICT use in Turkey. Every
year, the Ministry of National Education provides almost 2000 teachers
Information Technology usage training. In 2001, 2837 IT classes were
established. The distribution of educational software purchased for these
schools was completed in the same year. ICT classes contained computers, printers, instructional software, electronic references, video players,
overhead projectors and TV (MEB, 2003). However, a number of factors,
including economic instability, technological innovations and political
initiatives created the above stated situation. All changes are accompanied
by uncertainty, but change can also be instrumental in raising important
questions. One question is what will be the long-term impact of ICT usage
on instruction? The other question is the skills needed by teachers to use
ICT eﬀectively and adaptation rate of ICT into instruction. ICT creates
enormous possibilities but demands high level of skills. Therefore, not all
teachers welcomed the widespread introduction of ICT in schools. However, there is still no consistency in using ICT. These give rise to hindrance
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for ICT usage in the classroom. However, teachers use the printed materials such as maps, globes and timelines widely as regular social studies
activities and daily life provides natural settings for using map and globe.
Although the proposed barriers were perceived as real barriers by more
than 50% of the social studies teachers, the item related with the “Inefﬁciency of teachers’ technical knowledge to prepare materials based on
technology” has the highest percentage. This result shows the importance
of in-service training once again and parallels with the result on instructional tools and materials usage indicate that social studies teachers appear to
be unaware of possible technologies that could be helpful in their teaching
processes as a result the majority does not use ICT. Zhao, Pugh, Sheldon,
and Byers (2002) state that: “…teachers need to know the beneﬁts and constraints of various technologies and how speciﬁc technologies might support their
own teaching practices and curricular goals. They also need to know how to use
technologies” (p. 511). The results also indicate that social studies teachers
are not computer literate which leads to the need of in-service training.
The fact that social studies teachers scored the item “Investments of
the institution on infrastructure of instructional technologies” as the factor which encourages most of them shows parallelism with the literature
about importance of accessibility to technology. Norris, Sullivan, and Poirot (2003) also underlined the importance of accessibility in their survey
study and concluded: “…teachers’ use of technology for curricular purposes is
almost exclusively a function of their access to that technology” (p. 25). Again
stating the importance of accessibility in their study, Zhao, Pugh, Sheldon,
and Byers (2002) stated that: “Although in recent years there was a great
progress in bringing computers and networks to schools, we found that in many
schools teachers did not have easy access to either of the two infrastructures” (p.
512).
Finally, the results revealed parallel ﬁndings with the literature that
the goal of integration of technology in social studies area, as in all other
areas, is yet to be reached (Barron, Kemker, Harmes, & Kalaydjian, 2003;
Bielefeldt, 2001; Mills & Tincher, 2003).
The changes in technology could ensure that ICT might be proliferating in the classroom. There are many beneﬁts such as better access
to information, the promotion of collaborative learning and new ways of
teaching and learning for both learners and teachers in social studies teaching. However, all these challenges require a modiﬁcation of the role of
teachers. Therefore, teacher education programs must be revised according
to the requirements of new technology and changing conditions. Social
studies teachers in schools need to develop new way of instruction using
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the ICT. However, they expect to participate in in-service education programs, as the changes in the use of ICT require engagement with teachers
concerning their views of knowledge and their personal constructs. The
poor facilities in the schools must be improved for erasing the hindrance
of ICT usage in social studies and more investment should be made into
the ICT components. As the use of a variety of ICT has motivating and interest-generating qualities, teachers are demanding to have more skills on
using and adopting ICT into their classroom and they expect to have more
information from formal organizations such as the Ministry of National
Education. Therefore, the teachers should be provided with opportunities
to explore the outcomes of ICT and its eﬀective use in the classroom use
by manuals and in-service education programs.

References
Al-Bataineh, A., & Brooks, L. (2003). Challenges, advantages and disadvantages
of instructional technology in the community college classroom. Community
College Journal of Research and Practice, 27, 473–484.
Barron, A. E., Kemker, K., Harmes, C., & Kalaydjian K. (2003). Large-scale
research study on technology in K-12 schools: Technology integration as it
relates to the national technology standards. Journal of Research on Technology
in Education, 35(4), 489–507.
Bielefeldt, T. (2001). Technology in teacher education: A closer look. Journal of
Computing in Teacher Education, 17(4), 4–15.
Braun, J. A., & Kraft, C. (1995). Using technology to learn from travelmates’ adventures. Social Studies and the Young Learner (Technology and Social Studies
Special issue). January/February, 7(3), 8–10.
Harris, S. (2002). Innovative pedagogical practices using ICT in schools in England. Journal of Computer Assisted Learning. 18, 449–458.
Haydn, T., Arthur, J., & Hunt. M. (2001). Learning to teach history in the secondary school, “A companion to school experience” (2nd ed). London-New York:
Routledge & Falmer.
Iding, M., Crosby, M. E., & Speitel, T. (2002). Teachers and technology: Beliefs
and practices. International Journal of Instructional Media, 29(2), 153–170.
Leong, Y. P., & Sim, W. K. (1999). Current issues and trends in the pre-service
and in-service training of teachers on information and communication technology in Brunei Darussalam. Report prepared for the APEC initiative, Integration of Information and Communication Technologies (ICTs) through
Teacher Professional Development. Bandar Seri Begawan: Universiti Brunei
Darussalam. Retrieved April 9, 2004 from http://www.cmec.ca/international/forum/itr.brunei.en.pdf

207

MEB. (2003). National education at the beginning of 2003. Ankara: MEB Publications (National Education Ministry).
McCormick, R.,, & Scrimshaw, P. (2001). Information and Communications
Technology, knowledge and pedagogy. Education, Communication and Information, 1(1), 37–57.
Mills, S. C., & Tincher, R. C. (2003). Be the technology: A developmental model
for evaluating technology integration. Journal of Research on Technology in
Education, 35(3), 382–401.
Norris, C., Sullivan, T., & Poirot, J. (2003). No access, no use, no impact: Snapshot surveys of educational technology in K-12. Journal of Research on Technology in Education, 36(1), 15–27.
Rogers, E. M. (1995). Diﬀusion of Innovations (4th ed.). New York: The Free
Press.
Wilson, J. (1995). Social studies online resources. Social Studies and the Young
Learner (Technology and Social Studies Special issue) January/February, 7(3),
24–26.
Zhao, Y., Pugh, K., Sheldon, S., & Byers, J. L. (2002). Conditions for classroom
technology innovations. Teachers College Record, 104(3), 482–515.

208

Transforming the “Context” of Teaching
and Learning:
Issues and Directions for Planning
and Implementation
Sui Ping Chan & Pui Man Jennie Wong

Introduction
To meet the challenges of the changing environment and the new demands on the Hong Kong Institute of Education1 to maximise its contribution to the provision of quality education in 21st century, a Strategic
Plan for 1999–2004 was developed in 1999. One of the key issues in the
Strategic Plan was to restructure the current teacher education programmes in our institute and adopt information technology in programmes
(HKIEd, 1999). To enhance the quality of teaching and learning, introducing IT-based ﬂexible learning in programmes was an identiﬁed area for
development. In order to develop better insights into incorporating ITbased ﬂexible learning in English modules, the English Department of the
Institute successfully obtained an IT development grant and undertook a
research project to transform a range of English modules to incorporate
online components.
The research project was divided into two stages of implementation.
In Phase I (January 2003–June 2003), 19 modules from both initial and
professional upgrading programmes joined the Project, with ﬁve modules
selected for a focused study on their eﬀectiveness in using the NextEd
platform2 to conduct online teaching and learning. In Phase II (August
2003–December 2003), 28 modules were converted to incorporate online
components using Blackboard ML2.
In the ﬁrst part of this paper, we will mainly focus on some of the key
issues which emerged from the ﬁndings. These included students’ perceptions of (i) their communication ability, (ii) opportunities for interaction,
209

(iii) the instructional design, and (iv) the learning context in terms of its
technical convenience. It is concluded that online learning has a positive
impact on students’ overall learning experiences, especially in developing
in students’ self-directed and responsible attitudes towards learning. The
second part of the paper will share an example of good practice in incorporating online components in a conventional face-to-face module. Preliminary suggestions for future planning and implementation of online
learning and teaching will then be presented.

Value of Online Teaching and Learning
Online learning is considered as an interactive process between the students and the teacher within a speciﬁc learning environment. It provides
a co-operative and interactive learning environment, which is rich in information for students to learn online (Shun, 1999). In addition, there
should be a wider use of motivating and engaging activities that promote
interaction between students, which is mainly achieved through written
message contributions (Salmon, 2002).
According to Relan and Gillani (1997), in an eﬀective online learning
environment, students would feel closer to the teacher and their fellow
students because online discussion enhances collaboration. It is time and
space independent. An online learning environment extends the boundary
of learning to allow learning to occur in any place around the world. It
provides a learning tool for teachers and students to facilitate information
exchange beyond the classroom. It should also promote dynamic interaction among students and the teacher and hence fosters real collaborative
learning through text-based communications and thoughtful and reﬂective exchange (Harasim, 1990). One of the important values of online
learning is the provision of self-directed modes of learning through which
an individual can take the initiative in identifying their learning needs and
resources for learning (Jolliﬀe, Ritter, & Stevens, 2001).
In the context of teacher education, the professional development of
a teacher’s capacity to act as well-informed critics of reforms individually
and collectively is vital. This requires the development of critical thinking,
which involves the processes of judging, evaluating, comparing and contrasting, and assessing (Elder and Paul, 1994). Online discussion provides a
platform for professional academic exchange from which participants can
gain more insights into the issues being discussed through appreciating the
perspectives of others. The public sharing of opinions creates an optimal
environment for critical thinking.
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Another important value-added element of online learning and teaching is ﬂexibility. Flexibility refers to one or more of the free choices in time,
place and learning methods in organising one’s learning (Ross, 1991).
When students are given choices in place, time and ways of learning, they
are in fact required to make decisions on how to utilise such autonomy in
organising learning. This creates the conditions for students to learn to be
self-directed and responsible for their learning and prepares them to be
life-long learners. The potential strengths of online learning provide us an
alternative for the betterment of learning in teacher education.

Aims and Objectives of the Study
The study aimed to investigate the eﬀectiveness of online learning modes
in the selected modules and identify issues of concern that were generated from the data collected from student evaluations and tutor reﬂections.
Implications and suggestions for the future design of online teaching and
learning will be drawn. The objectives of the study were to:
1) Investigate students’ evaluations of online learning experiences;
2) Explore factors aﬀecting the implementation of online teaching and
learning;
3) Draw implications for future development.

Research Design
In Phase I, ﬁve modules, which incorporated a range of value-added IT
components such as online tasks/readings, discussion forums, hypertext
links to other texts, were selected for analysis. These modules were BEd(P), B-Ed(L-1), B-Ed(L-2), PGDE(S) and EC (the names are replaced
by pseudonyms). The ﬁrst three modules were modules from four-year
full-time Bachelor of Education (Honours) programmes for pre-service
student teachers. The latter two were modules from programmes oﬀered
to in-service teachers to upgrade their professional knowledge on a parttime basis. To identify factors that have impacted on online teaching and
learning, both qualitative and quantitative methods were adopted to triangulate data collected from multiple sources. These methods included interviews with tutors and students, and student questionnaire evaluation.
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Questionnaire Design
To collect information on students’ attitudes, habits and experience in online learning in the module, a student questionnaire was developed and
administered at the end of the module. The module tutors were invited
to review the questionnaire and add questions according to the needs and
nature of the module. A few students were invited to give comments on
the design of the questionnaire to check for the clarity of questions. The
survey included “Yes/No” questions and responses on Likert opinion scales
(1–4 rating scales with 4 being the most favourable rating because a neutral response is not available). An open-ended section was included to invite students to give additional comments or suggestions. Questionnaires
used for all the modules were found to be highly reliable with most of the
factors registering a Cronbach’s reliability Alpha above 0.7. We received a
total number of 176 responses to the student evaluation questionnaires,
with a response rate of about 85% (see details of the students’ response
rate in Appendix 1).

Student and Tutor Interviews
Students from the chosen modules were invited to participate in a faceto-face interview. The purpose of the interviews was to collect qualitative
feedback on issues that were diﬃcult to obtain through questionnaire such
as opinions that required justiﬁcation. We were able to conduct 12 interviews from the sample of 176.
Five module tutors from the chosen modules were invited to complete
the NextEd tutor evaluation questionnaire at the end of the module. A
post-module interview was also held to further explore issues that emerged
from the student evaluation questionnaires.

Limitations of the design
As the subjects of the study were limited to students and tutors from ﬁve
chosen modules, the results may not be generalised to represent the views
of the other fourteen modules which also joined the Project in Phase I.
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Results and Discussion
Students’ overall responses to online learning experience
The questionnaire results indicate that students of the ﬁve chosen modules
were generally positive towards their online learning experience. 81% reported that their online learning experience was positive. The overall mean
score of students’ evaluation of online learning experience across the modules was 2.99. The overall results were encouraging. The areas that they
appreciated most included:
• Flexibility in learning
• Developing self-directedness and taking responsibility to learn
In terms of ﬂexibility in learning, 84% of the sampled students agreed/
strongly agreed that online learning provided them with ﬂexibility. Due
to the outbreak of SARS in Hong Kong in 2003 and suspension of classes
in the Institute, online discussion was created for two modules, namely
BEd(L-1) and EC. Student interviews revealed that students were pleased
that they were still able to continue learning and communicate with each
other through NextEd during the class suspension period. The ﬂexibility
in time and place of learning was much appreciated.
About 80% of students agreed/strongly agreed that online learning
was useful to develop them as self-directed learners. In addition, students
generally agreed that online learning enabled them to be more responsible
in managing their own learning. Yet, some students opined that they were
more responsible not because of the online activities but the tutor’s active
involvement such as frequent monitoring of students’ participation in the
online discussions.
To facilitate the discussion of the ﬁndings, four potential areas were
identiﬁed for discussion. These included students’ perception of communication, design, learning context, and learning outcomes. Questions related to these four areas can be found in Appendix 2.
Perception of communication
“Perception of communication” refers to students’ perception of:
• their ability in IT skills
• their language proﬁciency in communicating through online discussion
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• their feelings on communicating in a text-based medium with no oral
support
• the opportunities for expressing opinions through online discussion
The ﬁndings show that more than 90% of the students felt that they were
conﬁdent at the basic IT level, with the exception of the EC students.
Only 77% of EC students were conﬁdent at the basic IT level. In order to test if students’ IT level has a signiﬁcant eﬀect on student’s online
experience, a correlation between students’ IT level and online learning
experiences was calculated. Our hypothesis was that students’ IT level did
not have signiﬁcant eﬀect on students’ online learning experience because
the majority of online tasks in the study did not require the application of
advanced IT knowledge/skills. The correlation calculation indicated that
the hypothesis was accepted with p-value >.05 across all modules. In other
words, students’ IT level does not have a signiﬁcant eﬀect on their online
learning experience.
Since online learning requires students to interact through competent
use of English to communicate online, a survey of students’ self assessment
of their language proﬁciency was conducted. More than 25% of students
claimed that communication in English was a barrier to their participation in online learning. Some students further elaborated in the interviews
that they considered the use of formal English a barrier. The result was a
bit surprising as the subjects took English as their ﬁrst major elective in
their study. Students’ English language proﬁciency seems to be a factor
that might aﬀect the eﬀectiveness of online learning and teaching. When
students were asked a related question on whether they felt comfortable
conversing through a text-based medium, about half of the students in
three out of ﬁve modules did not feel comfortable.
In terms of the opportunities to express opinions, more than 70% of
the sampled students generally thought that they had more opportunities
to express their opinions through online discussion. Some of the students
stated that taking part in online discussion could give them more time
to prepare and review their responses before sending them in the public
arena. It seems that online learning was an attractive alternative for some
students who might not be willing to contribute to face-to-face class discussion.
Both the BEd(P) and EC modules were found to have the lowest mean
(2.58) in this area. It was worth comparing to see if the two modules shared similar characteristics which might account for the low ratings. It was
found that both BEd(P) students and EC students had a low perception
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of their language proﬁciency and conﬁdence in communicating through
online discussion. Even though the tutor in EC was very active in motivating and encouraging the students, this did not improve the participation
much. The issue of language proﬁciency is thus an area of concern.
The student interviews also raised the issue of tutors’ involvement in
online discussion. Some students pointed out that their motivation to join
in online discussion would be reduced if their tutors did not monitor the
online platform regularly or provide timely feedback to their online discussions. The extent of tutor involvement in online discussion was also
an issue raised during the tutor interviews. One tutor opined that online
discussion was an additional channel for students to exchange views. She
did not see the need to engage in the online discussion herself as she could
discuss issues of concern during face-to-face tutorials. Yet, another tutor
expressed concern about how to handle online discussions more eﬀectively.
She found that it was time consuming to respond to individual responses
in the online platform. The role of tutors in managing online discussions
is thus another area of concern.
There are many factors that aﬀect students’ participation in online learning. However, our ﬁndings seem to suggest that good understanding of
students’ language proﬁciency and conﬁdence in communicating through
text-based is needed. In addition, tutor’s engagement in online discussion
might encourage students to involve themselves more actively though this
is not guaranteed.
Design
“Design” refers to the instructional decisions in the choice of activities and
time spent, which are intended to stimulate students’ interest in learning,
inspire students to think critically, and develop insights through online
discussion. The ﬁndings show that the majority of students (84%) agreed
that the time they devoted to online activities in the module was reasonable. They generally felt that spending 1–2 hours/week on online learning
in the module was reasonable. About 70% of the students stated that online discussion was considered valuable. 75% agreed that they had gained
more insights into the issues being discussed through appreciation of the
perspectives of others in online discussion. However, fairly low ratings
were obtained in the following two areas:
• stimulating students’ interest in the subject
• inspiring students to think critically
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55% of the students agreed that the online activities stimulated their interest in the subject. 56% of the students agreed that the online activities
inspired them to think critically on issues covered in the module. One’s
interest in a subject is determined by a number of factors and it might be
too simplistic to expect online activities can address the issue of interest
fully. However, the student interviews have provided us with some useful
hints on how to organize our online activities more appropriately to meet
the needs of the learners. For instance, a student from the BEd(P) module
commented that the module should focus more on speaking and phonics
by providing more resources on phonetics. The resources could be video
or audio ﬁles or provision of hyperlinks to phonetics websites. Another
student suggested the use of more interactive self access activities such as
ﬁll-in-the-blanks and video watching. The value of online discussion was
repeatedly emphasised in the interviews across modules. Students viewed
online discussion as an important avenue to gain access to views of others
and considered this type of peer support important. The following are
some of the students’ views.
I think the discussion forum is most eﬀective. I enjoyed reading others’ responses. If I found the topic confusing, I could always discuss ideas with
other students and this helped me to gain a better understanding of the
topic. (A student of BEd-L2)
I think NextEd discussion forum is useful because the tutor gives feedback.
(A student of BEd-L1)
I think online learning enabled me to be more responsible, because I can
view other students’ comments and share my opinions with them. This kind
of peer support is important. (A student of EC)

In the area of critical thinking, the ﬁndings did not show that this was
addressed fully through online learning. Only 56% of the students agreed
that the online activities inspired them to think critically on issues covered
in the module. From the interviews with tutors, it seems that tutors tended
to reserve the face-to-face tutorial time to deal with issues that require critical thinking. Some tutors stated that it was their strategy to create more
straightforward exercises as online activities so that they could reserve the
‘valuable’ face-to-face time to deal with higher order thinking activities.
It is worth further investigating the eﬀectiveness of such an approach in
organising learning activities.
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Qualitative feedback from students seems to suggest that careful consideration of the nature of module and the relevance of activity types are
required. Interactive activities such as online discussions and self access
materials or exercises were welcomed by students. Tutor’s responsible manner and active participation may also have an impact on students’ interest
and motivation to engage in the online learning.
Learning context
“Learning context” in our study addressed the technical aspect. In the
questionnaire, the questions of this aspect examined the extent to which
the online module was easy to access, and technical problems were quickly
resolved. We found that if learning to use the online platform required
more eﬀort and time to get familiar with than learning the module materials, students were less likely to think online learning eﬀective because they
did not ﬁnd it helpful and they did not think spending time on exploring
how to use the online platform was conducive to learning.
The quantitative data support that technical convenience was a signiﬁcant factor aﬀecting the eﬀectiveness of online learning. Only 63% of
the students agreed that the technical problems were quickly resolved. The
results indicate that more work is needed to minimize or prevent potential
technical problems.
Outcome
“Outcome” refers to the behaviour or attitude subsequent to learning online. The questions of this aspect examined the extent to which online
learning provided ﬂexibility and opportunities for students to become selfdirected and responsible learners. Feedback from the students indicated
that the online activities were useful to their professional development.
The evaluation conﬁrmed that students perceived NextEd as a helpful addition to the module. About 84% of the students agreed or strongly agreed
that online learning in the module provided them with ﬂexibility to learn
at their own pace. 80% of the sampled students agreed that the online self
access materials enabled them to be more responsible for their learning.
74% of the students agreed that the online components of the module
were useful to their professional development. 78% agreed that the online
components of the module were useful to develop themselves as a self-directed learner.
To conclude, the ﬁndings show that students were generally positive
towards their overall online learning experience. They were particularly appreciative of its ﬂexibility and opportunities in developing their self-direc217

tedness. However, the areas that need further attention include students’
language proﬁciency, instructional design for critical thinking, tutor’s role
in online discussion and technical support.

Sharing of Good Practices – An Experience from the
Module “Lexis, Morphology and Semantics”
In this second part of the paper we will share a successful experience in
incorporating online components in a module which joined the Project
in Phase II. We will illustrate how the value of online learning is realised
through incorporating online components as a supplementary part of the
module.

The Context
From September to December 2003, the module “Lexis, Morphology and
Semantics” was delivered to a group of 31 year-3 student teachers of a
full-time B.Ed programme. The module has two broad aims, ﬁrstly, to
introduce the student teachers to the key concepts of lexis, morphology,
and semantics; and secondly, to enable the learners to apply the linguistic
knowledge gained from the module in vocabulary learning.
The tutor has taught the same module for 4 years, but mainly in a
face-to-face context. In the preceding year she had developed some handson experience of how to integrate online elements in the module, but
she still considered this aspect a new area for development. Similarly, the
students reported that this module was their ﬁrst experience in using the
online learning platform in the B.Ed programme.

Student Evaluation of the Online Learning Experience
Data collected from the student post-module questionnaire reveal that the
students had very positive feedback to the online components of the module. The overall mean score of all the questions was as high as 3.341 (with
4 being the most favourable rating), indicating that the majority of learners had a favourable experience in the online learning mode. This can be
further conﬁrmed by the fact that 92% of students strongly agreed/agreed
to the statement “Online discussion was considered an important part of
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the module”; and up to 96.4% of them strongly agreed/agreed that “the
online activities can stimulate my interest in learning the subject”.

The Online Components
The online components of this module took two major forms. Firstly, the
online learning platform was used as a channel to disseminate module
materials such as suggested answers for seminar tasks and independent
learning tasks. Figure 1 shows a part of the contents page of the module
materials uploaded online for students’ retrieval. There will be further discussion of this component in later sections.
Figure 1. Using the online platform to disseminate module materials

The second major online component was the discussion forum. Altogether six online discussion forums were set up for the students to exchange ideas with their peers and the tutor on a range of topics that were
related to the application of linguistic knowledge in vocabulary learning
(see Fig. 2).

219

Figure 2. Online Discussion Forums

The Value of Online Teaching and Learning
The value of online teaching and learning has already been outlined in the
ﬁrst part of this paper. In the following sections, concrete examples will be
provided to illustrate how these values are exempliﬁed in the teaching and
learning of this module.
Extension of space and time of learning
The class met once every week for 12 weeks. In each lesson, relevant linguistic concepts were presented and the students were given seminar tasks
to further consolidate their understanding of these linguistic concepts. As
indicated in Figure 1, suggested answers of these seminar tasks were disseminated via the online platform a few days after the class meeting. The
students were required to check answers on their own and if they came
across any diﬃcult issues or problems they could bring them up in the following lesson. Independent learning tasks and suggested answers were also
provided through the online platform for the learners’ self-access work.
This use of the online platform facilitated information exchange beyond
the classroom, and, more importantly, provided the class and the tutor
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with the chance to handle the more straightforward topics on a self-access basis. Class meeting time could then be reserved for the discussion of
more challenging and critical issues. This arrangement received very positive feedback from the learners. Post module evaluation shows that 88% of
them strongly agreed/agreed that the provision of online activities was able
to create time and space for more meaningful class activities.
The time and space independent nature of online learning also enabled the class to make use of the discussion forums to gain extra space and
time for learning. For example, one task required the students to apply
their morphological knowledge in learning new words and share the new
words with their peers (see Fig. 2, Forum 6). This task was also used in
another class of the same module. But instead of using the online mode
this second class was asked to present their ﬁndings in class. Both groups
of students found the task useful in extending their knowledge and understanding of the morphological concepts. Yet, due to time constraint, only
a few students of the class that used the face-to-face mode could present
their ﬁndings. On the other hand, the online discussion forum helped
the ﬁrst class resolve the time and space constraint and all the students
had the opportunity to contribute to the forum and to share each other’s
vocabulary knowledge. The post-module evaluation shows that they were
appreciative of this ﬂexibility in learning – 84% of them strongly agreed/
agreed that online learning could provide them with ﬂexibility to learn at
their my own pace. It was also noted that many students responded to the
discussion forums late in the evening or at midnight (see Fig. 3–8 below).
It is evident that online learning had provided them with the ﬂexibility to
work on the learning activities at a time convenient to them.
Application of knowledge and concepts to develop vocabulary-learning
strategies
In order to help the students achieve the module aims, most of the topics used in the discussion forums were designed in a way that allowed
the students to apply the newly acquired lexis, morphology and semantic
knowledge in their real life experiences of vocabulary use and learning (see
Fig. 2). Then through the online discussion forums they could share these
experiences with their peers and tutor. Through these interactive online exchanges, the students could further consolidate their understanding of the
linguistic concepts as well as to transform the concepts into practical vocabulary strategies. Figure 3 shows an example of a student’s contribution
to the above-mentioned discussion forum on application of morphological
knowledge in vocabulary learning. It is evident from the example that the
221

student was able to use the concept of morphology to analyse the meaning
of the new word.
Figure 3. Vocabulary learning and morphology

From her past experience of teaching this module the tutor found that
the topic “word formation processes” was often considered as straightforward and boring, and normally it could not arouse a high level of interest
in the learners. However the task that asked students to search interesting
word formation processes in authentic trade names succeeded in stimulating students’ interest in the topic (see Fig. 2, Forum 5). Through participating in the search of relevant brand names, word formation processes
were no longer only bookish knowledge but lively examples that the students came across in their everyday life. Many students contributed their
ﬁndings to the forum, mostly very interesting and inspiring. The following
diagram shows one interesting example (see Fig. 4).
Figure 4. Word formation processes
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In this example, the student shared one real life experience she had
during an immersion programme in the UK. Through this online sharing,
she not only shared the meaning and word formation process of the lexical
item but a number of vocabulary learning strategies she had adopted in the
learning process, including:
• being sensitive to authentic examples in one’s everyday life (coming
across a boutique);
• making a connection between new word (the brand name) and old (the
“another word” that she did not specify);
• seeking help from a native speaker with assumed greater cultural
knowledge (her hostmother);
• use of learning tools (the dictionary)
This contribution surely provides a good model of applying learning strategies in the acquisition of vocabulary knowledge.
Cultivating self-directness in learning
A further value of the online learning mode is the opportunity to cultivate self directedness in learning. This was a major principle the tutor
had in mind in the design of the tasks for the online discussion forums
and she was glad to see that majority of the students (88%) also strongly
agreed/agreed that the online component of the module was useful to help
them develop as self-directed learners. The online discussions engaged the
students in, ﬁrstly, active exploration of authentic examples that illustrate
the lexical and morphological concepts introduced in the module, and
secondly, the chance to share their learning with their peers and tutor. In
this way, instead of adopting a didactic approach to teaching and learning,
the tutor provided the students with the opportunity to engage in active
construction of knowledge and collaborative learning, students’ ownership
of learning was fostered.
The following example shows how knowledge was jointly constructed
between a student and the tutor, leading to the development of self-directedness in the learner. This contribution is a response to the topic on
vocabulary learning and morphology (see Fig. 2, Forum 6). The student
shared his understanding of the word “panoramic” but he had diﬃculty in
analysing the morphological components of the word (see Fig. 5).
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Figure 5. Developing self-directed learning (1)

To support self-directed learning, the tutor chose not to provide him with
the answer directly. She believes that the ability to use resource materials to
develop knowledge is an important vocabulary learning strategy. Hence, in
her response she gave him a suggestion of dictionaries that would help him
ﬁnd the answer (see Fig. 6).
Figure 6. Developing self-directed learning (2)

The student took the advice and found the information he needed. It is
clear from his response that he was appreciative of this opportunity to take
a more proactive role in learning (see Fig. 7).
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Figure 7. Developing self-directed learning (3)

The above example shows how the student collaborated with his tutor in
the learning process. It is hoped that this also help provide the other student teachers with insights in the importance of facilitating their learners
to construct knowledge collaboratively with the teacher’s monitoring and
guidance.
In addition to using feedback to nurture self-directed and collaborative
learning, the tutor had also adopted several other strategies to foster in the
students these very important learning abilities. Firstly, instead of adopting
a laissez-faire approach3, the tutor has taken a very active role to encourage
the students to participate in the discussion forums and to respond to their
contributions. In class, she would, from time to time, show the lists of
contributors to the discussion forums and asked the students if their name
could be found. Since this was the students’ ﬁrst experience in using the
online platform, she believed that they might need more encouragement
and closer monitoring in order to get used to this mode of learning.
Another strategy she had used was to link the students’ online contributions to the module assessment. The assessment of this module took
the form of an examination and the students were informed that some of
the items that were posted on the forums might appear in the examination. The purpose of this is to encourage the students to read their peers’
contributions to widen their morphological and lexical knowledge as well
as to extend the collaboration of learning from tutor-student to studentstudent.

Provision of an alternative means of participation
Another task in the discussion forum required the students to suggest or
coin some metaphors or similes to describe love, and then use these metaphors or similes to write a love letter (see Fig. 2, Forum 4). The following is
a touching love letter from a student to her parents (see Fig. 8).
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Through this contribution, the student shared her feelings and gratitude to her parents. This kind of sharing of one’s inner feeling is probably
unlikely to occur in a face-to-face presentation in class. 76% of the students
reﬂected that they could have more opportunities to express their opinions
through online discussion. This comment on “more” opportunities probably refers not only to the increase in quantity which was brought about
by the extension of learning space and time through the online mode,
but also the diﬀerence in the nature of sharing as indicated in the above
example. The discussion forums provide an alternative channel and means
for the students who were shy and/or were not willing to share their ideas
in the face-to-face context.
Figure 8. A love letter

Conclusion and Implications
This paper examines students’ and tutors’ evaluation of their online learning and teaching experiences from which a number of issues emerged.
These include students’ perception of their language proﬁciency and conﬁdence in communicating in online text-based writing, appropriacy of
instructional design to achieve the goals of online learning and teaching,
and adequacy of technical support to learners who are used to face-to-face
mode of learning and teaching. These issues will be further investigated
in the second phase of the project. Based on the feedback and experiences
drawn from the Project, some preliminary suggestions are made here for
consideration.
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• Students’ readiness
To facilitate students’ readiness in online learning, a pre-course introductory session and publication of user manuals are considered necessary. It should be demonstrated to students how to get access to the
online learning environment at the beginning of the semester.
• Students’ language proﬁciency and learning styles
In order to design an eﬀective online learning environment, we need
to understand students’ language proﬁciency and learning styles.
Some students respond more positively to online discussions while
some prefer face-to-face discussions. Due to low perception of their
own language proﬁciency, some students may not feel comfortable to
interact in text-based communication. Therefore, an initial informal
assessment of students’ knowledge/skill level and preferred learning
style might be conducted. Instead of imposing online learning as a
“compulsory” element, we may discuss with students if they “want”
it. Having got their voice in, students may think that they can play an
active part in managing their own learning.
• Students’ time on online learning
Tutors need to consider how much time students are willing to spend
on online learning. If the time spent on online learning activities is too
long, students might feel overloaded. If it is too short, online learning
may be superﬁcial. Our ﬁndings suggest that 1–2 hours online work
per module each week is reasonable.
• Tutor’s commitment
Tutors need to be aware that “extra” time and eﬀort is needed to put in
online teaching. Tutors should not underestimate the commitment required to support online discussions. This commitment often involves
the time spent on replying to students’ messages, checking discussions
on a regular basis and following up discussions. It is rare to get enthusiastic student response especially in online discussion if the tutor does
not play an active part.
• Careful consideration of the objectives of online learning in the module
If self-directed learning and collaborative learning are considered important learning outcomes in the module, then online learning may
be an appropriate means. Online learning provides ﬂexibility for self227

pacing study because online study materials, video and audio, online
quizzes can be accessed whenever the students wish to. In addition,
online learning can foster collaborative learning. Conditions can be
created for students to collaborate through using a variety of tools,
such as online discussion, ﬁle exchange and chatroom.
• Let students know the feedback time to reduce student’s anxiety
Online discussion is usually asynchronous. This means students might
need to wait several days before getting a response to a message. The
waiting period might lead to uncertainty and even anxious feelings. A
solution is to set deadlines and inform the students when the tutors
will give feedback to students. This reduces anxiety and creates a reasonable space for the tutor to respond. When a discussion is responded
to promptly by students/tutors, students tend to feel that they must
also take part in the discussion. Pressure might have been put indirectly on students who have not contributed to the discussion forum. In
fact, contribution to the discussion gives students a sense of belonging.
• Creating a user-friendly learning context
Very often, students experience technical issues related to hardware
and software. Students might become annoyed when they cannot get
access to the online module. Students should be told how technical
support can be gained if they run into technical diﬃculties. Issuing of
student user manuals could also help students to learn how to manage
the online environment independently.
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Notes
1

The Hong Kong Institute of Education provides initial and professional upgrading teacher education programmes in full-time and part-time modes. Initial
professional teacher education programmes are oﬀered to prepare beginning
teachers in Hong Kong. And a range of full-time and part-time professional upgrading programmes are oﬀered to in-service teachers to cater for their professional development.
2
NextEd and Blackboard ML are online teaching and learning platforms which
are speciﬁcally designed for online learning. Our institute transferred its online
learning environment from NextEd to the Blackboard Learning System in the
academic year 2003-2004. In the second phase of implementation, it was reported that the new system was more user-friendly.
3
It is noted that tutors in the project adopted very diﬀerent stances in perceiving their roles of facilitating online learning. The ﬁndings from Phase II seem
to suggest that tutors who were more proactive in facilitating students’ participation in online activities received more favourable feedback in the module
evaluation.
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Appendix 1
Sample modules and response rate in Phase I Implementation
Pre-Service Modules
In-Service Modules

Module name
B-Ed(P)
B-Ed(L-1)
B-Ed(L-2)
PGDE(S)
EC

No. of students
72
21
53
38
24*
208

Response rate
59 (81.9%)
20 (95.2%)
50 (94.3%)
25 (65.8%)
22 (91.6%)
176 (84.6%)

* All students enrolled on the sample modules joined the project except for
the “EC” module. Out of 50 students who enrolled on the “EC” module,
24 of them from the same group joined the project.

231

Appendix 2
Student questionnaire
Areas for discussion
Perception of
communication

Design

Learning context
Outcome

Related questionnaire items
18. I am more conﬁdent to share my opinions through
online discussion as compared to face-to-face interaction.
19. I have more opportunities to express my own opinions through online discussion than face-to-face
interaction in class.
24. Communication in English is not a barrier to my
participation in online communication.
25. I feel comfortable conversing through a text-based
medium in which oral and non-verbal cures are unavailable.
10. The amount of time devoted to online activities in
the module was reasonable.
11. The online activities stimulated my interest in the
subject.
12. The online activities inspired me to think critically on
issues covered in the module.
14. I found the online discussion valuable.
17. Through online discussion, I have gained more insights into the issues being discussed through appreciating the perspectives of others.
20. The technical problems were quickly resolved.
21. The NextEd module was always easy to access.
13. Online learning in the module provided me with
ﬂexibility to learn at my own pace.
16. The provision of self access materials enabled me to
be more responsible for my learning than learning in
a conventional tutor-led classroom context.
22. The online components of the module were useful to
my professional development.
23. The online components of the module were useful to
develop myself as a self-directed learner.

232

ICT in the Learning Process
As Part of a Dialogue When Teachers Encourage Pupils’
Learning
Stefan Svedberg & Jörgen Lindh

Background
This article focuses on current main problems in Swedish ICT education
(Hehrne & Norén, 2003). We will ﬁrst start with a general overview of the
present state and point to diﬀerent shortcomings.
Since 1997, KK-foundation has carried out surveys concerning
teachers’ knowledge of and attitudes to IT in the compulsory and upper
secondary schools. Last year 1,203 teachers were interviewed about using
IT as a pedagogic tool. The result of this survey was published in October 2003 in the report “IT in school”. The result shows that 82% of the
teachers were positive to IT in education. Compared with earlier surveys
(53%) they showed greater interest in IT as a pedagogic tool. As the most
important motive for using IT in education the teachers speciﬁed that it
facilitates pupils seeking information (91%), that using computers is becoming a natural habit (84%) and pupils’ motivation is increased (77%).
The reason for not using computers in education according to the
teachers’ interviews is the lack of competence in using computers (61%),
not having the habit of using computers/general knowledge of computers
(30%) and the absence of the skill to seek information (16%). The teachers
were also unsatisﬁed with the training of teachers concerning how to use
IT in education. 74% were not quite/not at all satisﬁed with the knowledge they got during their education in the teacher training college.
A recent investigation by Carlsson and Lindh (2003) has shown a
great variation between diﬀerent Swedish teacher training colleges concerning ICT, and that the teacher training seldom reaches a proper level in
this view. In their study, they have examined most of the teacher training
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colleges syllabi, and conclude that ICT training does not meet the goals of
compulsory and upper secondary schools. In particular they point out that
there is a lack of well-educated teachers in the ﬁeld of ICT, who can take a
position as ICT specialists needed in upper secondary schools.
Furthermore, there has been vast criticism of the way ICT has been
used as a tool in Swedish schools. A great source of confusion has been associated with the use of the Internet. A lot of anger has been poured out
on the way many teachers use the Internet, as a too vague and unreﬂected
course of action.
The above factors have initiated a debate about how Swedish authorities ought to tackle these problems; how Swedish teacher training colleges
have to change their way of introducing and educating teacher trainees
with respect to ICT knowledge.
What complicates the matter is that nobody really knows – essentially – what is good or bad ICT education. It is not possible to give a clear
and ready answer to the question whether education and pupils’ learning
improve with computer support. The reason is the complexity of the problem. Before we can shed light on the matter, it implies that one has to
know the meaning of the word “improve” (Pedersen, 1998). If the meaning stands for a better quality of learning the probability is high that we
would get diﬀerent results. Of certain importance is also the fact when
and to whom you put the question whether computer support improves
learning or not.
Due to the lack of reﬂection, which was characteristic for the optimism in this technology domain in the beginning of 1994, the expectations were high that implementing computers in schools would result in
“improvement of learning” (SOU 1994:118, p. 9). The conﬁdence that
computer support would impact on pupils’ learning was clearly expressed
in the study by the KK-foundation in the beginning of 1996. Out of the
298 teachers who were participating in the project concerning 27 municipalities, as many as 82% insisted that the use of computers/IT had had
an improving eﬀect on pupils’ learning (Riis et al., 1997). Only two years
later however it appeared that “the computers and ICT were attached to less
credibility than 1996” (Riis in Tydén & Andrae Thelin, 2000, p. 47). Brieﬂy, the argumentation in this article is as follows:
• The way of educating future teachers in the ﬁeld of ICT has a strong
impact on the way ICT is introduced and taught to Swedish children/
youngsters.
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• The more knowledge future teachers have about diﬀerent ways of learning with computers, i.e. a certain kind of knowledge we can call meta
knowledge, the more suited the candidates are to tackling problems
concerning ICT related skills and how to use a computer in a better
way in their own teaching situation.
By this, we consider teacher training of ICT as tightly interrelated with
education supported by ICT in regular schools.

Computer Support and Learning
Within the research on the subject of computer support in education, the
answer to the question whether it improves learning as mentioned above
is uncertain due to many variables. In an international perspective, Clark
(1983) remains critical, referring to the fact that earlier studies concerning the question of how media impact on learning have not been able to
present any positive result. Hagler and Knowlton (1987) draw the same
conclusion and they warn against overestimating the impact of computer
support on pupils’ learning. Rognhaug (1996) on the other hand pursues a
wait-and-see policy referring to Okolo, Bahr and Rieth (1993), who claim
that computer support in education does not automatically – in all cases
– improve learning for those who are involved. In other words, they do not
in fact eliminate the possibility that the use of computer support may improve learning in certain cases for some pupils. This conclusion has among
others been conﬁrmed by the results from studies at Stanford University
in the USA, which reveal “learning with IT leads to better results in knowledge compared with learning in a traditional way” (SOU 1996:67, p. 11).
Bjessmo (1997) agrees, referring to the fact that the research on the subject
of computer support in education conﬁrms that IT improves learning and
the knowledge of learning. Jedeskog (1993) shares this opinion by stating
that pupils using computers conceive the tool as a new contribution that
facilitates learning as well as understanding in education. The same goes
for Farkell-Bååthe (1999) who has shown that pupils in the middle form
school improve in mathematics by using computer support. Another example shows that the computer is regarded as a cognitive or a mind tool
supporting the learning process:
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Mind tools therefore are computer applications that require students to
think in meaningful ways in order to use application to represent what they
know. (…) I also argue that the most appropriate use of the computer is as
a cognitive tool for accessing information and interpreting and organizing
personal knowledge. (Jonassen, 1996)

Out of these results, it is relevant to put the question why scholars have
drawn diﬀerent conclusions concerning whether learning improves when
using computer support in education.
One explanation to these diverging results could be that diﬀerent procedures are mixed and that the learning processes are not fully described,
which makes it hard to draw conclusions what has really made an impact
on learning (Pedersen, 1998). Another explanation is the fact that many
of the comparative studies are based on the wrong implicit presumption
that media can be exchanged without the way of working or the content of
the education being inﬂuenced (Lindh, 1997). Referring to Papert (1995)
there is always a risk with studies like these. He points out that if we only
believe in what we see and estimate the computers’ impact on education
based on the results we get from the classrooms today, we are making the
future to the permanent prisoner of yesterday. That is why we must ask
what type of studies that must be based on estimation whether the use of
computer support is of any importance for pupils’ learning in education
and if so in what way this use is of relevance.
Romiszowski (1992) claims that case studies are preferable instead of
formal comparative studies in studying computer support in education in
relation to education without that support. Prior experiences reveal that
ethnographical approaches and research in the ﬁeld are preferable as a research way in which the presentation of content and gradations are fully
described. They generate new theory and are diachronic, i.e. follow a timeprocess. Furthermore, one points out the importance of using naturalistic
observations or ﬁeld studies in the research of ICT in education in order to
reveal what kind of restrictions occur in the daily work (Pedersen in Tydén
& Andrae Thelin, 2000).

Focusing on the Learning Process
Going back to the question whether pupils’ learning in education improves with the help of computer support, we shall now focus on the learning
process. Our main idea is that learning rather deals with learning how
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to learn than simply learning facts “it is rather a matter of process than a
matter of product” (Axelsson in Tydén & Andrae Thelin, 2000, p. 58). In
other words, it does not deal with the possibility to read any diﬀerences
concerning pupils’ learning, which may occur, but to focus on phenomena
that may be – to some extent – of signiﬁcance for the learning process. For
example, we can study how pupils comprehend the computer support in
education when they deal with diﬀerent tasks, what impact using computers has on their work and how they perceive the result of their work (Svedberg, 2001a). If we compare that way of attacking the question, whether
computer support improves learning, we are here dealing with a change of
perspectives from an outside estimation to an inside description. We are
thus focusing our interest on the pupils on the one hand, and the way of
working, on the other. In both cases, we are depending on the medium in
use.
The expectation that one with the use of more computers could improve learning has not yet been met and will not. Something more is certainly needed. As Papert (1995) points out it is essential that teachers at
the same time are open to all kinds of variations in education. The same is
pointed out by Riis, Jedeskog, et al. (1997) in that they propose a development like a change of central conditions in schools: the role of the teacher,
ways of working, and strategies of learning and how to use knowledge or
information. In the proceeding text, we shall therefore discuss this change
of central conditions to see what they mean to us.
Thus, we suggest a new perspective on computer support in education,
which is based on the learning process. In judging pupils’ comprehension
of a new medium, like the computer, there is always a problem because
of the use of a new medium, which means a new way of working. That is
why we always have to be aware of the interaction between medium and
way of working in use. That is the reason why it is so hard to decide which
of these is the assumption and which is the consequence (Lindh, 1993).
Furthermore, we have to consider how the pupils’ motivation to learn is
inﬂuenced since the result of learning is highly related to the kind as well
as the degree of motivation (Isberg, 1996).
Motivation factors such as curiosity, interest, fun, thrill and the joy
in succeeding are seen as intrinsic motivation factors distinguished from
extrinsic motivation factors, which are related to concurrence, ability, expectations from outside, threat and punishment (Fransson, 1976; Keller,
1983; Malone, 1981). As to intrinsic motivation factors, Fransson (1978)
has shown that if this kind of motivation is stimulated it commonly leads
to a holistic (understanding) way of acting, which in its turn leads to im237

proved learning. What are the results concerning the use of computers in
this domain? How do pupils comprehend this medium?
Rognhaug (1996), referring to Ellis and Sabornie (1986), states that
there is no generic eﬀect of motivation. However, recent research in this
domain shows results, which point in the opposite direction. Thus, Jedeskog (1993) claims that by using computers as a complement in traditional education, the pupils are stimulated to a greater extent by curiosity
and they are more interested in developing and deepening their knowledge
which supports learning. Lindh (1993) also draws the conclusion that the
best contribution of the use of computers may be to stimulate the interest
for learning, resulting in greater activity among the pupils in education.
Edström, Riis, et al (1997) share the same opinion. They have studied
how teachers have answered the question whether computer support/IT
improves learning or not. The most common answer was that the pupils’
commitment and interest increase in situations when they use computer support/IT. For the matter of diﬀerences in learning related to gender
Pedersen (1998) points out that the attitudes of boys using computers
are more positive in general than the attitudes of girls who are interested
in how computers can be used in a context. The objection to the results
however can be raised in those cases, where pupils develop a positive attitude to the medium and way of working in question that it is mainly
regarded as a Hawthorne-eﬀect, which means that they enjoy the pleasure
to work with something new in education (Danielsson, 1983). It is also a
well-known fact that a varying content and ways of working in education
have proven to have a positive impact on learning (Berg et al., 1980). The
objection however is hard to claim in those cases dealing with studies executed over a long period of time.

Discovery Learning
As stated above, stimulating pupils’ curiosity, interest and the joy of succeeding, their intrinsic motivation can be raised. We can choose a way of
working, which is based on the condition that pupils construct their own
questions related to what subject they want to study. In so doing, there
is reason to believe that this process based on their own choices will raise
their motivation too. This is in fact what discovery learning is about, to
begin in a state of wondering inquiry. In that way, the education is guided with the help of the pupils’ questions, and the way of working is to
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seek and investigate information in order to answer the questions (Nilssen,
1993; Sjöberg, 1990).
Taking into account that we now have access to more accurate and
up to date information in a faster way than before, it means that our need
for textbooks is not as great as before. Therefore, it is reasonable to assume
that the information and communication technology (ICT) will change
the education in the sense that pupils are getting more active as learners
and are constructing their own knowledge out of the information on the
Internet (Pedersen in Tydén & Andrae Thelin, 2000). Therefore, we have
reason to believe that it will be possible to support discovery learning with
the help of using computers and the increasing access to rich and wellstructured information. The changes, which can be expected, referring to
medium and way of working, must include the importance of social as
well as emotional development in education (ibid). Accordingly, we have
chosen to present a way of working divided into ten items, which are the
foundation for what is here intended to be an explorative way of working.
The main purpose in using this way of working is to develop a critical
and democratic behaviour in pupils. The reason why the need for critical
thinking, which has been stressed lately, is primarily enhancing the use of
computers in schools:
In addition to domain-speciﬁc knowledge and skill, dealing with wicked
problems – like environmental ones – by using information resources like
the Internet requires critical thinking skills, in particular skills in searching
for information and in evaluating claims and information sources. (Reimann
in Tydén & Andrae Thelin, 2000)

An Explorative Way of Working
The items in the way of working as mentioned above can be described as
follows:
1. Going through the fundamental democratic values.
2. Going through interesting subjects based on pupils’ choices and drawing up questions, hypothesis and assumptions.
3. Going through possible sources of information with ease of access.
4. Seeking relevant information.
5. Deliberative discussions on questions, problems, assumptions and hypotheses.
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6. Working through collected information.
7. Grouping information together.
8. Presenting the results.
9. Evaluating the results.
10. Deliberative discussions on the work and the results as a whole.
In the report to follow, we will focus on the items 1, 5, 6 and 10, which we
consider to be most related to the question whether computer support improves learning. Before that, we regard it essential to describe the meaning
of deliberative discussions.

Deliberative Discussions
Within the research in this domain, deliberative discussions are described
as the very foundation of our democracy. They intend to strengthen democracy in education and help pupils to reach democratic competence. In
other words, the discussions contribute to teach pupils how to create meaning and knowledge within most domains. Characteristic for deliberative
discussions are that pupils’ attitude to a certain problem is questioned and
that diﬀerent opinions are shown and respected by the pupils. That means
for example that they a) get opportunities to confront diﬀerent views and
arguments, b) are trained to show tolerance and respect to each other, c)
have to learn to listen to the arguments in the discussion, and d) have to
try to reach at least temporary agreements.
The ideas, which are expressed in the complements of the curriculum
for the compulsory school concerning the possibility to develop democratic competence, have mainly been borrowed from Habermas, who represents a certain optimistic variant of critical theory. Signiﬁcant for his world
of concepts is what is described as communicative acting and competence
(Habermas, 1984, 1990). For Habermas, communication represents something mutual. As Alvesson and Sköldberg (1994) point out, communicative acting aﬀords ample opportunities for dialogues. In the form of dialogue, rational conditions are discussed until an agreement is reached. Of
central importance in that context is the competence of the participating
actors concerning reﬂective ability and condition and that all of them in
principle have got the opportunity to express thoughts, attitudes, feelings
and intentions in order to shed light on the questions and problems which
are discussed. Thus, it is desirable that in education we stimulate learning,
which develops diﬀerent kinds of cognitive abilities all together in active
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participation. In other words, we hereby deal with education in which
cognitive socialization is stressed (Säljö, 2000).
The premise for taking part in a rational discussion is that the participants are considered to be competent and that they participate under equal conditions. There is however, reason to question whether pupils
in the compulsory school are considered to be competent in that respect
and if they can always participate on the same terms (Fjellström, 2000).
Further on there is reason to question whether consensus has to be the
ﬁnal goal for deliberative discussions. Since pupils are learning by conﬂicts
and solving conﬂicts, also dissension can be apprehended as meaningful
concerning diﬃcult and complex questions. The initial point here is what
makes democracy to what it is today, namely that we can reach an agreement in all domains but that we have the right to disagree and that we
are sometimes even encouraged to do so (Liedman, 1986). One criticism
of Habermas’ communication theory is that dissension is useful in the
sense that it opens up for the possibility to see and conduct in diﬀerent
ways to the world around us and to avoid rigid behaviours (Alvesson &
Sköldberg, 1994). Out of that, the ideal seems to be dissension in favour
of consensus.
Furthermore, there may be reason to object to the very stressing of
cognitive abilities, which characterize the supplements of the curriculum
concerning critical and democratic competence at the cost of the creative
abilities. It means that the cognitive aspect in the sense of scientiﬁc knowledge is stressed, distinguished from the estimating, emotional and aesthetical aspect (Fjellström, 2000).
The foundation ideas in the deliberative democracy we can ﬁnd in the
works of Dewey (1927) and Durkheim (1992). Scholars like Habermas
(1997), Gutmann (1987, 1996) and Englund (1999) have been able to develop a theory in a social and educational perspective. Bohman and Rehg
(1997) have made a survey over deliberative democracy.
In our way of working, deliberative discussions occur as for items 1,
5, and 10, which are presented in the following description. We also have
chosen to illustrate item 6 since we appreciate it as being of special importance in this way of working.

Going Through the Fundamental Democratic Values
The following questions are to be illustrated in item 1: 1) What are the
democratic values referring to? 2) What is the meaning of the concept
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democratic competence? 3) Why are concepts like democratic values and
democratic competence considered to be of importance in education? and
4) How can these concepts be related to pupils’ own situation in school?
The teacher together with the pupils in the classroom conduct discussions related to those questions. The following concepts are relevant:
equality, solidarity, liberty, integrity and inviolability. Characteristic for a
person who possesses democratic competence is a sense of justice, generosity, tolerance, and responsibility. Of central importance is the teacher’s
ability to stimulate the pupils to reﬂect on certain examples connected to
the concepts mentioned in the text above and to discuss practical examples
taken from their daily work based on diﬀerent comprehensions of concepts. The condition here is that the teacher permits a variation of values to
be confronted by not letting his comprehension dominate the discussion.

Deliberative Discussions on Questions, Problems
Assumption, and Hypotheses
The following questions are to be illustrated in item 5: 1) What practical
problems do pupils perceive when seeking for information, content of information, focusing, teamwork and the use of the library? 2) How do we
reduce or minimize possible problems met in the way of working? and
3) How can the teacher lead the discussions in order to facilitate pupils’
participation?
Discussions in groups ought to be structural (Hoel, 1996). Under
such conditions, it is important that every pupil gets the opportunity to
give his/her views while the others are listening actively showing their wish
to discuss the problems in question. Therefore, nobody shall feel odd or
outside the community because of his/her comprehension diﬀers from
all the others. That is why it is so important that the teacher succeeds
in bringing about the feeling that all comments, questions and views are
equally important. Primarily it deals with how pupils perceive work so far.
What they comprehend as right or wrong is thus of minor importance and
interest in this context.
Questions like what, how and why are included in the discussions
which are aiming at increasing the pupils’ awareness of the learning process. The goal is to teach them to respect each other and to develop positive
behaviours helping all pupils and thereby themselves (Dimenäs & Sträng
Haraldsson, 1996).
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Deliberative Discussions on the Way of Working
and the Result as a Whole
The following questions are to be illustrated in item 10: 1) How is the way
of working to be summarized? 2) What do pupils apprehend that they
have learned? 3) How do they comprehend the way of working on the
question? 4) What can be improved? 5) How has their relation to the task
been changed from time to time? 6) What are the new questions caused by
their results? and 7) How do they proceed?
As a counterbalance to the estimation of the pupils’ verbal and written
results, the teacher should focus on the learning process. It may deal with
problems conceived by the pupils from time to time, why the problems
have come up, how they solved the problems and what they have learned
from their experiences. Out of these new experiences, it would be convenient to discuss the ongoing work and what new questions concerning
the content as well as the way of working. An exploratory way of working
compared with discovery learning is to be seen as a cyclical process developing into several metamorphoses. The diﬀerence is, as we regard it, the
rise of quality as it means letting pupils confront each other to develop
knowledge and skill. In that way, they are taking part in the democratic
process, which leads to democratic competence, which is the condition for
pupils so that they as grown-up citizens will be able to contribute actively
in developing the democratic society, which we defend.

Working Through Collected Information
In the same way the following questions are to be illustrated as for the
important item 6: 1) What previous experiences do pupils have from studying, sorting, interpreting, comparing, estimating, valuing, reﬂecting critically, analysing, structuring, answering questions, verifying hypotheses
and drawing conclusions out of sources and texts? 2) What preparations
are needed? and 3) How much time is needed?
Three phases characterize the item in question: 1. preoperational phase, 2. interoperational phase, and 3. postoperational phase. The activities
included and how they are related to each other are stated below.
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Figure 1. Descriptions concerning which activities are included in the three
phases of the item
1 Preoperational phase

2 Interoperational phase

3 Postoperational phase

studying

estimating

structuring

sorting

valuing

answering questions

interpreting

reﬂecting critically

verifying hypotheses

comparing

analysing

drawing conclusions

The Fundamental Opinion of Constructivism
A new way of working today is based on a fundamental opinion of constructivism (Eskilsson & Helldén, 1996). Referring to the items, which
include deliberative discussions in order to develop a democratic behaviour, teaching pupils to build their knowledge in interaction with each
other, it is convenient to use the concept social constructivism, which is
to be regarded as an extension of the concept constructivism (Björkqvist,
1992). Signiﬁcant for collaborative education is that it can contribute
to new forms of learning in which the pupil is getting a part of his/her
own and other pupils’ knowledge process (Bjessmo, 1997). The method,
which is entitled, Computer Support of Collaborative Learning (CSCL),
is characterized as the pupils being equal and participating actively in a
communication process in which the knowledge is shown and they can
discuss with each other without chaos breaking out (Koschman, 1994). In
certain contexts, the name “co-operative learning” is used. Collaborative
and co-operative learning have the same goal to work together, which is
also the goal for education and learning. Another method, which is closely
related to these methods, is Computer Support for International Learning
(CSILE) (Scardamalia & Bereiter, 1992).

Teaching How to Seek and Use Information
As a result of the research in this domain, one has a deeper understanding
of the problems concerning their characteristics and what causes them. It
seems quite obvious that one of the causes to the problems in education is
supposed to be the obscurity in what seeking information or information
competence really stands for. Therefore, it must be of great importance for
the research work in the future to state what these concepts involve and
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what meaning they have. Since most of the survey studies are nearly related
to the critical thinking process the research must not be focused on only
the problem how to seek information. More important is the problem how
to use information (Limberg et al., 2002, p. 147f ).
Due to scholars’ work recently the competence in seeking information
is related to teachers’ own learning process. Because of that, it is important
to develop teachers’ deeper understanding of the meaning of seeking and
using information. Riis (2000) draws the same conclusion, claiming that
teachers need deeper knowledge as for the grounds for scientiﬁc work concerning seeking and using information (p. 97). The problem is how they,
as teachers, can help pupils create meaning out of information and about
seeking information (ibid., p.169). Experience from the Swedish school
project ITiS shows that teachers’ competence in a broad sense is most important for pupils’ knowledge and skills concerning the use of ICT as a
pedagogical tool in education (Chaib & Tebelius, 2004). The use of ICT
as a thought-provoking tool in developing teachers’ competence ITiS has
contributed to new approaches in reﬂecting and thinking about working
in school. Our conclusion is therefore that developing teachers’ competence in using ICT as a pedagogical tool in school must be one of the high
priorities in teacher training.

Summary and Conclusion
IT or ICT has been inﬂuencing life in modern communities, although
the IT-revolution which one hoped for has not occurred. Instead, there
was an IT-evolution. That means, among other things, that the computer
is looked upon as any tool in the education process. The interest for the
IT-technology has turned into an interest for the IT-pedagogy instead. The
reason is that there has been a change of perspective concerning our view
on how computer support aﬀects pupils’ learning over the last decades. It
implies that the ﬁxing of technique from earlier has now turned to putting
pedagogics in focus. Instead of studying the concept “IT and learning”,
it is now relevant to study “learning and IT” (Tydén in Tydén & Andrae
Thelin, 2000). In spite of our interest in pedagogical questions, we have
not yet been able to ﬁnd adequate forms of the way ICT is delivered in
schools.
In this presentation, it is our intention to show how to perform certain
contexts to optimise the eﬀect on learning with the help of computer support in education. The information technology will be used best when it is
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fully integrated into the development of the education as a whole (Papert,
1995). The question whether computer support improves pupils’ learning
must be put in a larger context relating to the role of teacher, the way of
working and the way of using information and knowledge. Furthermore,
the view of knowledge must be changed. It means that we must consider
the fact that knowledge is a process or a way of relating to knowledge and
learning rather than, to a product (Maltén, 1981). We have presented the
results out of that perspective in a report in which an example of an exploring way of working is described (Svedberg, 2001b).
On the basis of a learning perspective, one would expect that questions
related to pupils’ democratic, critical and reﬂecting behaviour on diﬀerent
levels in the education system and in what way computer support improves learning would be enlightened in detail. Furthermore, we regard it as
desirable to investigate when and how skills concerning the behaviours
mentioned above can and have to be developed, and what skills and knowledge pupils are expected to master on diﬀerent levels in the compulsory
school. When is it relevant to develop democratic competence, exercise
skills as interpreting, investigating critically, comparing and valuing information, use a way of working like seeking information with computer support and use a reﬂecting way of working? How can/are these exercises to be
performed in order to stimulate holistic learning? What kind of computer
applications would support a learning process like this? Since the computer seems to play a central role as a valuable tool in that learning process,
there is good reason for studying the possibilities this medium can oﬀer.
The remaining question is: How can teachers help pupils create meaning
out of information and how to seek and use information?
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