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PREFACE

This publication contains selected full papers presented in the International Workshop 
“Ubiquitous ICT for sustainable education and cultural literacy”, held in Hämeenlinna, 
Finland, 6–7 October 2008. The summary proceedings of the workshop have been pub-
lished by the University of Tampere, German-Jordanian University and the Finnish National 
Commission for UNESCO in 2009 at: http://www.minedu.fi/OPM/Kansainvaeliset_asiat/ 
kansainvaeliset_jaerjestoet/unesco/suomen_unesco-toimikunta/sutjulkaisuja?lang=fi

The aim of these papers is to advance education for better technological and cultural 
literacy in the global context; identify the potential of ICT to advance and improve educa-
tion; share knowledge and best practices about successful policies in global education; cre-
ate venues of collaboration; and consolidate responsible communities for multi-literacies.

The SECL workshop was a continuing effort of academics representing consortium in-
stitutions from Finland, Germany, Sweden and Jordan and other countries collaborating on 
an EU Tempus funded project. The main objective of the project is to advance the frontiers 
of knowledge in ICT education as a core driver for Jordan national prosperity. The academ-
ics envision a collaborative atmosphere among Jordan and EU institutions for advanced 
teaching, applied research, staff/student exchange, and development for better quality of 
ICT education and relevance knowledge in a socioeconomic development context.

The contributions of this publication include experts of e-learning and communication 
in global educational contexts, who come from Sweden, Germany, China and Finland. The 
articles reflect a wide variety of current issues surrounding these themes.

The contributions also reflect the activities of the UNESCO Chair in Global e-Learning 
of building Global University System (GUS). The report is a product of a series of collected 
efforts from academic research expertise put together with international leaders to better 
understand challenges in an era of global education and cultural dialogue. The report pro-
vides findings and thoughts that could assist in enhancing mutual understanding among 
nations, and in building communities that will collectively lead to sustainable education in 
the global context. Our findings may be used to guide the efforts of governments and poli-
cies leading to a future success for better cultural understanding.

University of Tampere, Finland

3 February 2010

Tapio Varis     Mika Puukko
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ABSTRACT

The concept of digital literacy in a broad sense is a way of thinking but it can also be under-
stood as complementary to the concept of media education and even synonymous with 
media literacy. Digital literacy as media literacy aims to develop both critical understand-
ing of and active participation in the media. Digital and media literacy is about develop-
ing people’s critical and creative abilities. Using a computer requires diverse and complex 
previous knowledge. It also introduces the individual and humanity to new contexts, which 
demands mental, intellectual, profound and complex changes. In essence, digital literacy 
is a complicated process that consists of acquiring a new tekne, ability of art or craft. Cre-
ativity and culture become essential raw materials for the knowledge economy.The Social 
Web refers to an open global distributed data sharing network similar to today’s World 
Wide Web, except instead of linking documents, the Social Web will link people, organiza-
tions, and concepts. In an intercultural world communication necessarily mediates dif-
ferent values and cultural behaviours. Great civilizations and cultures have very different 
patterns of communication and use different senses in a different way. In consequence, if 
a truly global information society is to be created, more attention should be given to the 
diversity of cultures and the co-existence of different civilizations and cultures. The UN Al-
liance of Civilizations (AoC) Rapid Response Media mechanism, in close cooperation with 
UNESCO, is promoting these goals.

Keywords: media literacy, digital competence, critical thinking, UN Alliance of Civilizations, 
UNESCO, European Union
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INTRODUCTION

Globalisation is consolidated by the extraordinary invasion of education and learning by 
new technologies, especially the Internet. The development of communication and in-
formation technologies makes it possible for distance teaching institutions to strengthen 
their position in the educational landscape. They also pave the way for lifelong education 
for all and at the same time are spreading the traditional universities, more and more of 
which use distance teaching methods in their activities, thereby making the distinction 
between the two types of institutions virtually meaningless. There are an increasing num-
ber of university networks of this kind all over the world, and the use of computers in the 
learning process, access to the Internet by students as a vehicle for self-directed learning, 
educational broadcasting and video-conferencing are all being stepped by.

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

In Finland, the following progress has been made in recent years in introducing e-learn-
ing to higher education: 

1. Changes in management: Earlier the leadership of the university gave orders to de-
partments and faculties to make progress in applying e-learning in their work. The solution 
then was further training of the faculty members. Now there are strategic services to the 
universities to have the departmental level involved. This middle-out approach involves 
the operative directors of departments and faculties. 

2. The trend is to promote cooperation between the best research and teaching univer-
sities so that materials of high quality will be available to all. A European learning portal be-
tween universities is being constructed. In addition to the materials also tools for teaching 
are being developed. For example, questionnaires on how to start e-learning courses and 
quality instructions are well developed. These e-learning teachers’ skills are developed 
especially in the Universities of Applied Sciences. These skills cross traditional boundaries 
between disciplines. A key requirement for participation in e-learning teams is the ability 
to work effectively in a team whose members may have very different skills and back-
grounds. The skills depend on the goals and nature of the training and the specific activi-
ties it entails. Thus virtual training programmes, with a strong emphasis on digital learning 
materials involve a different set of activities and competencies than learning processes, 
where the emphasis is on the teacher/tutor (Vainio – Listemaa 2004).

3. Common support structures and credit system is being developed between selected 
European universities which would guarantee mobility and operative infrastructures. Stu-
dents of any of the participating universities could participate in research-based educa-
tion. Also search engines for the courses are being developed. 

The introduction of e-learning requires also new competencies. A competency is an 
area of knowledge or skill that is critical for producing key outputs. The competencies can 
be grouped into generic categories such as general, management, distribution method, 
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and presentation method which help illustrate the relationship among certain competen-
cies.

Transnational education is not necessarily international in the sense that this term has 
been used before in the context of international education. Courses and learning materi-
als and environment are simply offered beyond national borders. However, a university is 
more than a library of courses. It is still the college and the professional faculty who can 
give the quality guarantee to credits and credentials, degrees and diplomas. Governments 
will have their responsibility in quality assurance especially in courses delivered from non-
accredited institutions from abroad. 

The quality assurance for virtual education can follow external and internal models. 
The external models include multi-lateral agreements, accreditation, licensing, kite-marks, 
and consortia arrangements. The internal models include codes of practice and quality, 
and management systems. The assessment of on-line universities is often accompanied 
by three principles. First, the institution must demonstrate how it will achieve its goals, 
particularly student learning goals, and maintain high standard of quality in doing so. Goals 
must be stated which are specific and assessable. Second, the assessment should provide 
assurance that standards of quality are successfully maintained at an appropriate level 
regardless of the medium of the course or the methods of instruction adopted. This is a 
concern that students have a reasonable assurance that the course offerings they believe 
they are taking, based on public descriptions, are accurate regardless of where or under 
what format the course is offered. Third, the responsibility for the conduct of assessment 
should be appropriately delegated and shared.

The philosophy of e-learning focuses on the individual learner although it recognizes 
that most learning is social. In the past training has organized itself much for the con-
venience and needs of instructors, institutions, and bureaucracies. Now eLearning is the 
convergence learning and networks, the Internet. New university systems are being devel-
oped to new global needs (Utsumi – Varis – Knight – Method – Pelton 2001). The experi-
ence and critical function of the traditional universities is central in the efforts to create 
new e-learning environments.

Open educational resources (OER) are an Internet empowered worldwide community 
effort to create an education commons. The term “open educational resources” was first 
adopted at UNESCO’s 2002 Forum on the Impact of Open Courseware for Higher Educa-
tion in Developing Countries funded by the William and Flora Hewlett Foundation. Open 
educational resources are educational materials and resources offered freely and openly 
for anyone to use and under some licenses to re-mix, improve and redistribute. Open edu-
cational resources include:

• Learning content: full courses, course materials, content modules, learning objects, 
collections, and journals. 

• Tools: Software to support the creation, delivery, use and improvement of open 
learning content including searching and organization of content, content and learn-
ing management systems, content development tools, and on-line learning commu-
nities. 

• Implementation resources: Intellectual property licenses to promote open publish-
ing of materials, design-principles, and localization of content.
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According to the UNESCO International Institute for Educational Planning higher education 
institutions worldwide face significant challenges related to providing increased access, 
while containing or reducing costs. Meeting increasing and increasingly varied demand for 
quality higher education is an important consideration in policy debate and institutional 
development in many countries. New developments in higher education – from virtual uni-
versities and cross-border education to e-learning, blended learning and open educational 
resources – all speak to the efforts on the part of the traditional higher education commu-
nity, as well as new providers, to address the challenges they face in increasing provision. 
(Unesco International Institute for Educational Planning 2005) 

The UNESCO open source movement has potential for higher education. Higher edu-
cation is based upon a collegial sharing of information and new discoveries through the 
peer-reviewed academic publication process, which supports the sharing of knowledge. 
The development of the Internet and Linux operating system “emerged from professionals 
– inside and outside of higher education – who support open-source values and processes. 

The term, “Open Educational Resources”, was originally defined by UNESCO as fol-
lows as the open provision of educational resources, enabled by information and com-
munication technologies, for consultation, use and adaptation by a community of users 
for non-commercial purposes. In UNESCO ś view, open source courseware, whether full 
course materials or course elements, constitutes an important resource to higher educa-
tion institutions, teaching staff and learners. However, if there is little or no awareness of 
availability, open educational resources cannot be exploited, and even with awareness of 
availability, there are challenges and barriers to their effective use. Raising awareness and 
supporting informed discussion and debate can contribute to promoting informed deci-
sion making on the part of current and potential users and providers of openly available 
course content.

The new literacies can be approached as functional literacies in the same way as tra-
ditional reading, writing and calculating. The new abilities are believed to have a strong 
correlation with the traditional ones but in fact seem to do so much less than expected 
(Aunion 2009). The evaluation tools are quite advanced in assessment of access (MeAC 
2007) and information literacy competence standards (ACRL 2000), for example. But the 
assessment of media and digital literacy still requires as lot of research work.

In a broad sense the concept of digital literacy is a way of thinking but it can also be 
understood as complementary to the concept of media education and even synonymous 
with media literacy. Digital literacy as media literacy aims to develop both critical under-
standing of and active participation in the media. Digital and media literacy is about devel-
oping people’s critical and creative abilities. Using a computer requires diverse and com-
plex previous knowledge. It also introduces the individual and humanity to new contexts, 
which demands mental, intellectual, profound and complex changes. In essence, digital 
literacy is a complicated process that consists of acquiring a new tekne, ability of art or 
craft. Creativity and culture become essential raw materials for the knowledge economy 
(Varis 2008).
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DIGITAL LITERACY

It is widely understood that the most important skills of the future would be communica-
tion skills. Today everyone is able to access vast amounts of data without a mediator. Criti-
cal thinking skills are needed as a productive and positive activity. Critical thinkers see the 
future as open and malleable, not as closed and fixed. They are aware of the diversity of 
values, behaviours, social structures, and artistic forms in the world. Critical thinking is a 
process, not an outcome, and it is emotive as well as rational.

In my understanding we face three kinds of problems. First we have to try to under-
stand what is the learning process of becoming literate and what does communication 
competence and media skills mean in the information society. Second, we have to analyse 
the increasing neo-illiteracy. Third, we should discuss of what kind of skills we should give 
to the citizens now as compared to the earlier skills of writing and reading.

In an intercultural world communication necessarily mediates different values and cul-
tural behaviours. Great civilizations and cultures have very different patterns of commu-
nication and use different senses in a different way. In consequence, if a truly global infor-
mation society is to be created, more attention should be given to the diversity of cultures 
and the co-existence of different civilizations and cultures.

Media literacy has been defined as the ability to access, analyze, evaluate, and com-
municate messages in a wide variety of forms. Media literacy is a concept whose broad 
definition and range of applications lead to diverse approaches, creating some intrigu-
ing conflicts and tensions. Educators and scholars with disciplinary backgrounds in media 
studies, the fine and performing arts, history, psychology and sociology, education, and 
literary analysis each may vigorously defend one’s own understanding of what it means to 
access, analyze, evaluate, or create media texts without a full awareness of the extent of 
complexity, depth or integrity of various other approaches (Hobbs 1998).

The concept of digital literacy in a broad sense is a way of thinking but it can also be 
understood as complementary to the concept of media education and even synonymous 
with media literacy. Digital literacy as media literacy aims to develop both critical under-
standing of and active participation in the media. In the discussions in UNESCO Communi-
cation and Information Sector, for example, digital literacy is understood to enable people 
to interpret and make informed judgements as users of information supports and sources 
and it also enables them to become producers of media in their own right. Digital and me-
dia literacy is about developing people’s critical and creative abilities. 

According to José Manuel Pérez Tornero digital literacy is not just a simple operative 
and technical consciousness that is made up of nothing more than technical knowledge. 
Digital literacy is the complex acquisition process of an individual of humanity combined 
with their abilities and intellectual competencies (perceptive, cognitive, emotive) and 
practical competencies (physiological and motor). In Pérez’s view these correspond to the 
technological transformation of the last decades in the twentieth century – the techno-
logical change of the Information Society. 

To reduce digital literacy exclusively to the skills of using a computer is a crude sim-
plification and a loss in meaning. Using a computer requires diverse and complex previ-
ous knowledge. It also introduces the individual and humanity to new contexts, which 
demands mental, intellectual, profound and complex changes. In essence, digital literacy 
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is a complicated process that consists of acquiring a new tekne. This Greek term means 
the ability of art or craft by an individual or humanity. According to Pérez we are facing 
the transformation of the most profound tekne that humanity has ever experienced (Pérez 
Tornero 2004).

The challenges to peace and open, multicultural communication can be characterized 
by the transition from an industrial society to an information society with the need of 
digital competences. The dynamics of globalization, mobility and pluralism result in a mul-
ticultural world. A higher degree of individual flexibility in combination with the need for 
tolerance and responsibility are connected to the demand for sustainable development. 
The promotion of higher quality and equal educational opportunities become central is-
sues of educational institutions.

The study of complexity has brought science closer than ever to art, Knowledge has 
gone through a cycle from non-specialism to specialism, and now back to interdisciplinar-
ity, even transdisciplinarity. Art deals with the sensual world (media as the extension of 
senses) and the holistic concept of human being. Traditional knowledge has been disciplin-
ary based although increasingly interdisciplinary. In the vocational field knowledge is also 
contextual and needs to be created in application - learning by doing. This also reflects lo-
cal and regional realities. The Western philosophy is characterized by analytical, scientific, 
objective, rational and critical thinking while the Eastern approach is characterized by syn-
thesis, literature and art with a subjective and emotional thinking. Both cannot and should 
not dominate other, but should have close dialogues between them. In a sense, many of 
the basic issues where already discussed in ancient Greece by Socrates, Plato and Aristo-
tle. Aristotle ś “Poetics” is of particular importance to understand the balance between 
different senses of the human being and the combination of sound, drama, and text like 
in modern multimedia. Also Aristotle ś definition of rhetoric as the faculty of discovering 
in any given case the available means of persuasion is a relevant approach to analyse the 
influence of modern media. 

In order to learn new technologies and become digitally literate new forms of learning 
paths have to be developed utilizing all forms of learning, especially at work and non-
formal environments. At the same time special attention should be given to teacher edu-
cation in information and communication skills and competences. The period of transition 
that we are now living differs from the periods of change of older dominant media. Tradi-
tional print and electronic media were introduced within a period of reasonable length and 
when we moved to the active use of a new form of communication, we could also have a 
rough estimation of the economic and social impacts of it, and train new professionals for 
the media and support people for the institutions. Now different forms of communication 
and technologies integrate and converge with a speed that hardly anyone has the time or 
ability to assess all of the consequences, real possibilities, or problems. In a positive sense, 
people may be able to speak more directly to each other without former restrictions. 

The cultural dimension in the communication and technology applications bring also 
the dimension of emotions and affection and the spirit of sharing and caring to the process. 
The social dimension require inclusive policies. Internet does not automatically promote 
social understanding and integration. In an intercultural world communication necessarily 
mediates different values and cultural behaviours. Great civilizations and cultures have 
very different patterns of communication and use different senses in a different way. In 
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consequence, if a truly global information society is to be created, more attention should 
be given to the diversity of cultures and the co-existence of different civilizations and cul-
tures.

The European Union Digital Literacy Expert Group proposed in 2007 concrete measures 
to evaluate and promote digital literacy. The Group concluded in 2008 that connected-
ness in the digital world is increasingly becoming integrated with other forms of social and 
societal interaction. Questions of digital and media literacy and e-inclusion can no longer 
be artificially separated from wider questions of social inclusion or engaged citizenship. As 
‘quality of use’ becomes a dominant theme, it will be necessary to develop appropriate 
criteria, evaluation methodologies and benchmarks that can be used effectively to target 
resources to areas of need and to measure impact and value for money.

The Group recommended to develop and use appropriate evaluation and impact as-
sessment frameworks including more socioeconomic background variables and more indi-
cators related to motivation, critical thinking and quality of use. It also supported research 
leading to the development of more sophisticated evaluation and benchmarking tools for 
digital and media literacy programmes, and critical academic research.

Our study “Current trends and approaches to media literacy in Europe” in 2008 pointed 
out that the new digital technologies present unprecedented opportunities for far wider 
participation in the continuing development of Europe’s cultural heritage and civil tradi-
tions in a global context. At the same time however, these technologies offer profitable 
opportunities for misinformation, unwanted surveillance, abuse of the vulnerable and in-
fantilization of public discourse. The rapid development of digital technologies has thus 
made more urgent an issue that has been pressing for some time: the need for European 
citizens to fully understand the means by which information, ideas and opinions are now 
created, circulated and shared in modern societies: in other words, for a media literate 
population. 

Promoting media literacy among European citizens has become a strategic and integra-
tionist objective for the whole of Europe. A fundamental requirement for the promotion 
of this new capacity is to have a suitable model for media literacy, and to know all its di-
mensions, its strategic value and the specific benefits that it can bring to the development 
of information society in Europe. The question facing the European Commission, there-
fore, is what can be offered at Commission level that will add value and encouragement to 
National efforts, diverse as these are. Using this model, we will describe the existing and 
possible approaches to media literacy and their implications for a policy of promotion and 
support.

The skills related to media literacy can be summarised in four areas of ability: access, 
analysis, evaluation and creative production. All of these skills boost aspects of personal 
development: consciousness, critical thinking and problem-solving abilities.

When considering other elements that help to define the field of media literacy con-
ceptually and thematically, one must remember that it is the result of a process of learning 
(and teaching) in any given context, but particularly in formal, informal, social, family and 
media settings. This multi-contextual process leads to the acquisition of specific abilities 
and competences, in addition to attitudes and values. This process is known as media 
education.

Media literacy should not be treated as an isolated or independent skill. On the con-
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trary, it is a skill that involves and encompasses other skills and forms of literacy: reading 
and writing literacy, audiovisual literacy (often referred to as image or visual literacy) and 
digital or information literacy.

Furthermore, media literacy is a necessary part of active citizenship and is key to the 
full development of freedom of expression and the right to information. It is therefore an 
essential part of participative democracy 29 and intercultural dialogue. 

It is convenient to develop with greater precision the different components of the me-
dia literacy and digital literacy abilities. We have distinguished between operative, cogni-
tive, and social abilities:

Operative or technical abilities – that is, the ones related to the technical devices – 
include capacities related to the comprehension and use of these instruments, as well 
as others that are developed in order to adapt these tools to the specific users and their 
needs. 

However, due to their very nature, technical abilities include some aspects related to 
certain decoding capacities (especially interfaces) and of personal appropriation – for spe-
cific ends – of the functionalities – and of the interfaces, that media tools have. From this 
point of view, they could to some extent be integrated in the cognitive field. However, 
given their relative simplicity, we prefer to see these as belonging to the operative field. 

Cognitive abilities, include capacities related to the production of meaning that affect 
media texts (messages) and their signification. In general, they are the abilities of captur-
ing, assimilating and producing information; they include also the use of this information 
for generating outlines and models of comprehension that allow to obtain an appropriate 
diagnosis of the external environment and to use the information obtained for strategies 
oriented by individuals’ actions: problem-solving, strategies of creation and production of 
meaning, etc. 

Finally, communicative and social abilities are the result of applying technical and cog-
nitive abilities in the development of communication and social relations. These abilities 
allow possibilities that range from a simple contact to the creation of complex cooperation 
and collaboration strategies that use media tools as their base. 

Another relevant summary has been given by Henry Jenkings and his colleagues for 
the Macarthur Foundation (2007). They found that according to a recent study from the 
Pew Internet & American Life project (Lenhardt & Madden, 2005), more than one-half of 
all teens have created media content, and roughly one third of teens who use the Internet 
have shared content they produced. In many cases, these teens are actively involved in 
what we are calling participatory cultures. According to them a participatory culture is 
a culture with relatively low barriers to artistic expression and civic engagement, strong 
support for creating and sharing one’s creations, and some type of informal mentorship 
whereby what is known by the most experienced is passed along to novices. A participato-
ry culture is also one in which members believe their contributions matter, and feel some 
degree of social connection with one another (at the least they care what other people 
think about what they have created). 

Jenkings identifies the following forms of participatory culture: affiliations (member-
ships in online communities), expressions (producing new creative forms), collaborative 
problem-solving (working together in teams), circulations (shaping the flow of media), the 
participation gap (the unequal access to the opportunities), the transparency problem 
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(the challenges young people face in learning to see clearly the ways that media shape 
perceptions of the world), and the ethics challenge.

The study emphasizes that schools and afterschool programs must devote more at-
tention to fostering what we call the new media literacies: a set of cultural competencies 
and social skills that young people need in the new media landscape. Participatory culture 
shifts the focus of literacy from one of individual expression to community involvement. 
The new literacies almost all involve social skills developed through collaboration and net-
working. These skills build on the foundation of traditional literacy, research skills, techni-
cal skills, and critical analysis skills taught in the classroom.

The new skills that Jenkins present could well be the base for assessing digital literacy. 
These skills include include:

Play — the capacity to experiment with one’s surroundings as a form of problem-solv-
ing
Performance — the ability to adopt alternative identities for the purpose of improvisa-
tion and discovery
Simulation — the ability to interpret and construct dynamic models of real-world pro-
cesses
Appropriation — the ability to meaningfully sample and remix media content
Multitasking — the ability to scan one’s environment and shift focus as needed to sa-
lient details.
Distributed Cognition — the ability to interact meaningfully with tools that expand 
mental capacities
Collective Intelligence — the ability to pool knowledge and compare notes with others 
toward a common goal
Judgment — the ability to evaluate the reliability and credibility of different informa-
tion sources
Transmedia Navigation — the ability to follow the flow of stories and information 
across multiple modalities
Networking — the ability to search for, synthesize, and disseminate information
Negotiation — the ability to travel across diverse communities, discerning and respect-
ing multiple perspectives, and grasping and following alternative norms.

Many concepts are related to media literacy, including: Access, Understanding and Create, 
3Cs Culture, Critical and Creative, 5Cs adding Comprehension and Citizenship, Read and 
Write the media, 3Ps Protection, Promotion and Participation, etc.

Therefore it may be productive to convert media and digital literacy criteria into social 
indicators to provide a multi-layered instrument and involve different indicators that can 
be pulled together to form an overall picture of a people ś media literacy competence 
across different media, different age groups of people and including the dimension of criti-
cal understanding. According to the European understanding media literacy is the compe-
tence (skill, ability) to cope, autonomously and critically, with a communicative and media 
environment established by the information and knowledge society.
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VOCATIONAL SKILLS AND COMPETENCIES

The Director-General of UNESCO, Mr. Koichiro Matsuura, defined the general role of the 
UNESCO Chairs in 2003 as follows: “It is necessary to build up large movement to human-
ize globalization, based on solidarity, on the spirit of caring for and sharing with others”. In 
order to achieve these goals UNESCO has promoted the Open Educational Resources (OER) 
initiative as a cooperation mechanism for the open, non-commercial use of educational 
resources. 

Education has largely contributed to an increase in developing knowledge, providing an 
enabling environment for innovation, and in building human capital required for a poten-
tial future knowledge economy. Global reforms in education and challenging ICT demands 
have made a remarkable shift in the structure of the enabling ICT environment and the uti-
lization of ICT technologies in education. Such technologies have become the key driver of 
the digital network in an era of technology-driven education. More schools and communi-
ties now have access to ICT resources to join the global economy with knowledge workers 
who have 21st century skills and are inspired by life-long learning.  Much effort has been 
made for the advancement of education and multiliteracies.

Dakar Framework of Action for Education for All (EFA), adopted in 2000 as a roadmap 
to meet the Education for All goals by 2015, highlights the role that ICT has to support EFA 
goals at an affordable cost. ICTs have great potential for knowledge dissemination, effec-
tive learning and the development of more efficient education services.

UN GAID (Global Alliance for ICT and Development) has been established in 2006 to ad-
dress globally cross-cutting issues related to ICT in development and respond to the need 
for cross-cultural and cross-sectoral dialogue among diverse stakeholders.

Some of these issues and challenges are: Lowering cost of access in the developing 
world; developing inclusive technologies for the disabled; producing low-cost computers; 
and reducing barriers to ICT use and diffusion in key sectors of the economy and society, 
including enterprises, governments, education, tourism, agriculture, financial services and 
rural and civil society institutions.

Alliance of Civilization (AoC) established in 2005, to explore the roots of polarization 
between societies and cultures, and to recommend a practical programme of action to 
address this issue. AoC’s main objectives: develop a network of partnerships to share the 
goals of the Alliance of Civilizations, to reinforce their interaction and coordination with 
the UN system; develop, support, and highlight projects that promote understanding and 
reconciliation among cultures; and establish relations and facilitate dialogue among groups 
that can act as a force of moderation and understanding during times of heightened cross-
cultural tensions.

The AoC is a results-oriented UN initiative aimed at improving understanding and co-
operative relations among States and peoples across cultures and religions in the areas of 
youth, media, education and migration. For this purpose the Open Educational Resources 
(OER) initiative as a cooperation mechanism for the open, non-commercial use of educa-
tional resources. 

The significant influence of the media in shaping how we see the world and our percep-
tion of other cultures is widely recognized. While media organizations are often criticized 
for producing generalizations and clear-cut assessments of complex issues, the media can 
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also be a potent force in challenging stereotyped perceptions and become a channel for 
new ideas and perspectives. Through balanced news coverage, analysis and debate, jour-
nalists and editors can play a positive role in reducing cross-cultural tensions and ensuring 
that a broad diversity of voices are heard on potentially divisive issues.

In order to capitalize on the positive, constructive role the media can play in bridging 
cultural gaps and helping to build understanding among nations and cultures, the AoC is 
developing a Rapid Response Media Mechanism. The aim of this initiative is to provide a 
platform for voices that can help reduce tensions in times of cross-cultural crises. To this 
end, the AoC is creating an on-line Global Experts Resource to support the work of journal-
ists covering stories of religious, cultural, and political tensions among diverse groups and 
communities. With a specific focus on issues that threaten to widen cross-cultural divides, 
this resource will provide journalists with access to a network of individuals who can speak 
to these issues with a level of knowledge and discernment that may ultimately help im-
prove cross-cultural understanding (globalexpertfinder.org).

GLOBAL LEARNING

There are majors challenges for development of working-life skills that are not bound to 
any continent or historical tradition but globally equip students with skills that enable 
them to build up their own future and life in global and multicultural environment. Some 
educational institutes are already expanding out of the geographical borders to global ac-
tors on the field when utilizing e-learning and possibilities of ICT. Learning community and 
tutors may be distributed in various countries and cultures. The trend is also towards ex-
aminations and qualifications of skills that are internationally recognized.

With the steep rise of multiculturalism, there is an increasing need for people to be 
able to deal effectively and competently with the diversity of race, culture and ethnicity. In 
general terms, one’s ability to deal effectively and appropriately with diversity is referred 
to as intercultural competence (ICC). 

Intercultural competence is a relatively new concept and there has been no consensus 
about it so far. The concept of intercultural competence is also referred to with differ-
ent terms; some refer to it as multicultural competence while others call it cross-cultural 
competence. Traditionally speaking intercultural competence or competence in general is 
often divided into three main components: 

1. Knowledge: also known as cognitive factors
2. Motivation: also known as attitude 
3. Skills: also known as competence in social relations and communication behavior

Intercultural competence scholars consider Knowledge, Attitude and Skills to be the key 
components of ICC and each of these components alone is not sufficient to achieve inter-
cultural competence. Overall, the process of intercultural learning is intense for numerous 
reasons and its content can be difficult to grasp. Firstly, it requires learners to reflect upon 
matters with which they have had little firsthand experience. Secondly, unlike more con-



18 Tapio Varis

ventional approaches to education, which tend to emphasize depersonalized forms of cog-
nitive learning and knowledge acquisition, it includes highly personalized behavioral and 
affective learning, self-reflection, and direct experience with cultural differences. Thirdly, 
“learning-how-to-learn”, a process-oriented pedagogy, replaces learning facts, a product-
oriented pedagogy, as a major goal. Fourthly, intercultural education involves epistemo-
logical explorations regarding alternative ways of knowing and validating what we know, 
i.e. the meaning of truth and reality (Paige 1993).

Additionally, becoming inter-culturally competent demands a wide range of culture-
general knowledge from peoples’ behavioral repertoires and people are also required to 
apply that knowledge to the culture that they interact with. People also have to be emo-
tionally and skillfully responsive with various ranges of choices in order to act competently 
depending on the limitations of any given situation. They also have to have extensive inter-
cultural interaction experiences and have the know-how of adjusting to different patterns 
of thinking and behaving.

There is a long tradition of international cooperation in the field of higher education. 
It is evident that the common global challenges are leading to a intensified regional and 
international cooperation also in the field of skills. Good example of this is the growing em-
phasis on skills and competencies in the common policy of the European Union. Another 
example is the intensified global cooperation within the framework of skills competitions. 
International skills competitions offer an excellent tool for the analysis of the common 
future needs of industry and societies all over the world, for the determination of the key 
skills needed in different trades, for cooperation between skills and working life and for 
improving the quality of for skills by transferring good practices and new innovations and 
by giving a possibility to international benchmarking. The number of member countries 
of the WorldSkills International, the organization responsible for the skills competitions 
of young professionals, has gradually increased, being at the moment 48. The members 
represent countries from all continents and from industrial to newly industrialized and less 
developed countries. 

The challenge now in the 21st century is to bring together scientists, public authori-
ties, businesses, academics, civil society organizations and other interested groups and 
stakeholders to understand challenges for sustainable education and cultural literacy in 
the global context; identify the potential of ICT to advance and improve education; share 
knowledge and best practices about successful policies in global education; create ven-
ues of collaboration; and consolidate responsible communities for multi-literacies. (Varis 
& Alagtash 2008).

In the UNESCO Report on Knowledge Societies (2005), there is a general agreement on 
the appropriateness of the expression “knowledge societies”; the same cannot be said of 
the content. Special efforts have been made to develop the new renaissance education 
and build global cultural bridges together with artists. It is widely understood that the 
most important skills of the future will be communication skills. Critical thinking skills are 
needed as a productive and positive activity. Critical thinkers see the future as open and 
malleable, not as closed and fixed. 

In his epilogue on “Education for a multicultural world” to the International Commission 
on Education for the Twenty-first Century published by UNESCO in 1996 Rodolfo Staven-
hagen pointed out that most modern nation-states are organized on the assumption that 
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they are, or should be, culturally homogeneous. That is the essence of modern ´nation-
hood ,́ upon which contemporary statehood and citizenship are founded. But a truly multi-
cultural education will be one that can address simultaneously the requirements of global 
and national integration, and the specific needs of particular culturally distinct communi-
ties, both in rural and urban setting (Stavenhagen 1996, p. 230–231).

The concept of digital literacy in a broad sense is a way of thinking but it can also be 
understood as complementary to the concept of media education and even synonymous 
with media literacy. Digital literacy as media literacy aims to develop both critical under-
standing of and active participation in the media. Digital and media literacy is about devel-
oping people’s critical and creative abilities. Using a computer requires diverse and com-
plex previous knowledge. It also introduces the individual and humanity to new contexts, 
which demands mental, intellectual, profound and complex changes. In essence, digital 
literacy is a complicated process that consists of acquiring a new tekne, ability of art or 
craft. Creativity and culture become essential raw materials for the knowledge economy.
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ABSTRACT

This paper presents the development of the National Excellent College Courses (NECCs) in 
China. It covers the background of the initiative, the purpose, characteristics and the ap-
plication protocol of the NECCs, an analysis of the structure, use and impact as OER and a 
discussion about the pros and cons of the current situation of the usage of the courses, as 
well as its future developments.
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CONTEXT OF THR NECCS

Higher education in China has witnessed great expansion since June, 1999. The gross en-
rollment rate (GER) of the age-cohort (18–22 years) increased from 6.8% in 1998 to 17% in 
2003, demonstrating that China has entered the stage of mass higher education, according 
to Martin Trow’s theory (Trow, 1974). In 2007, the GER further increased to 23%. Figures 1 
to 4 show the expansion of higher education in China over the past decade. Student num-
ber in Chinese HEIs increased from 6.43 million in 1998 to 27 million in 2007, almost about 
4 times that of 1998. The number of Regular HEIs increased from 1022 in 1998 to 1908 in 
2007. The number of Adult HEIs decreased from 962 in 1998 to 413 in 2007, thus the total 
number of higher education institutions increased from 1984 in 1998 to 2321 in 2007. Staff 

1 This research is one of the outcomes of the research project on Comparative Study of Staff/Faculty Devel-
opment between Chinese and European Countries sponsored by MoE Rsearch Base of Social Science and 
Humanities, at the Research Center for Higher Education Development, Xiamen University, project No. 
07JJD880237.
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and teacher numbers increased from 1.02 million in 1998 to 1.945 million in 2007 (For de-
tails, please see from Figure 1 to Figure 4, consolidated from 1998–2007 Annual Statistics 
Review of Development of Chinese Education.)

Although the rapid expansion of higher education created a miracle in the history of 
the world’s educational development, and Chinese higher education became the biggest 
educational system in the world, the scale of education system in China is too large for a 
developing country. The people’s growing demand for education and the lack of high qual-

Figure 1. Increase of the student number in Chinese HEIs from 1998–2007
Source: Consolidation of the statistic from 1998-2007 Annual Statistics Review of Development of Chinese 
Education.

number of students 
in millions

30

25

20

15

10

5

0
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Student number

Figure 2. Increase of the gross enrollment rate of age-cohort (18–22 years) in Chinese HEIs 
from 1998–2007. 
Source: Consolidation of the statistic from 1998-2007 Annual Statistics Review of Development of Chinese 
Education.
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Figure 3. The changes of the number of Chinese HEIs
Source: Consolidation of the statistic from 1998–2007 Annual Statistics Review of Development of Chinese 
Education.
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Figure 4. Increase of the number of staff and teachers in Chinese HEIs
Source: Consolidation of the statistic from 1998-2007 Annual Statistics Review of Development of Chinese 
Education.
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ity education supply is the basic dilemma that the higher education system in China is fac-
ing. The serious shortage of educational investment, the level of education infrastructure 
and teaching staff are far behind the needs of educational modernization. We are facing 
an unprecedented challenge concerning how to keep the continuous improvement of the 
educational quality in the condition of the continuing growth of the scale of higher educa-
tion.

Facing the tremendous changes and demand of higher education in China, plus further 
needs of facilitating lifelong learning and building a knowledge society, the Ministry of 
Education (MOE) of the People’s Republic of China promulgated Project Plan on Develop-
ing National Excellent College Courses of China (NECCs for short in this paper) in 2003. 
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The project plan was to develop 1500 NECCs in 5 years from 2003–2007 and to publish 
all the course materials on the internet as Open Education Resources (OER) enabled by 
modern educational information technology. In 2007, the Ministry of Education (MOE) and 
the Ministry of Finance (MOF) jointly issued “The Ideas on Enhancing University Education 
Quality and Teaching Reform in Higher Education Institutions (HEIs)”, launching plans for 
further developing 3000 more NECCs from 2007 to 2010.

Even before the above mentioned policy plans, in 2001, there has already been a big 
MOE policy initiative “The Ideas on Enhancing University Education and Improving Teach-
ing Quality” (MOE HE Document No.4 file for short) proposing 12 measures to enhance 
university education and to improve teaching quality. In curriculum development, the 
policy was to make special effort to invite professors to teach undergraduate courses. 
The NECCs project mainly strengthened the initiative by providing professors with better 
teaching methods and content, and further developing the whole course package online 
as OER so to enable more students and independent learners to enjoy quality education.

This study mainly serves as an introduction and overview of the NECCs in China. It is 
done mainly through policy document studies and literature review. In recent years there 
are a series of studies on the development and implementation of NECCs. Liang and Jia 
(2007) made a study of the 2003–2005 NECCs, offering an analysis of the regional and 
disciplinary distribution of NECCs, the development of the project teams, and the overall 
teaching and learning profile of the NECCs (pp. 48-51). Huang and Xiang (2007) made a 
thorough analysis of important elements of 688 accessible courses from the 2003-2006 
NECCs, including NECCs resource building, curriculum implementation, access to and the 
use of NECCs, and offered some comments and recommendations (pp. 72-76). Gong (2008) 
engaged in a study of the 2003-2007 NECCs and offered a policy understanding, the imple-
mentation of NECCs and what kind of Higher Education Institutions (HEIs) play an impor-
tant role in the development of NECCs. He maintains that the building of the NECCs pays 
more attention on construction of the courses and resources, but he would like to see 
more active use and more sharing of the NECCs resources. The most important element 
of NECCs, he stresses, is to establish an appropriate mechanism to promote the openness 
and sharing of the course contents and resources (47–49). 

Consolidating what we find from the policy studies and literature review, the following 
parts of the paper presents the development of NECCs. It covers the purpose and the char-
acteristics of the NECCs, an analysis of the structure, use and impact of NECCs as OER and 
a discussion about the pros and cons of the current situation of the usage of the courses, 
as well as a foresight of its future developments.

CHARACTERISTICS AND APPLICATION PROTOCOL OF NECCS

The purpose of the NECCs initiative is to establish the National Excellent College Courses as 
model courses through rallying the first-class teaching team, creating the first-class course 
contents and resources, utilizing the first-class teaching methods, applying the first-class 
teaching management and developing the state-of-art course materials as Open Education 
Resources.
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Characteristics:
The MOE set up the criteria for building National Excellent College Courses, including the 
following six characteristics:

• Forming of the teaching teams: 
 The strategy is to gradually form a teaching group for each course project which is 

led by a responsible professor, supported by a reasonable team of teachers from 
different stages of their careers, maintaining a stable personnel, striving for high 
teaching standard, in the effort to achieve excellent teaching result, together with a 
certain percentage tutors and lab teachers joining the group.

• Employing advanced teaching methods to develop teaching content: 
 The teaching methods should be up-to-date; teaching content should be advanced, 

scientific and can reflect the latest scientific and technological achievements of the 
subject.

• Making course materials open and accessible as OER: 
 Relevant syllabus, teaching plans, exercises, lab guide and references of resources 

should all be developed as OER to be published on the internet for enabling more 
learners to be able to share the high quality educational resources.

• Constructing of textbooks: 
 To build or use excellent textbook series and multi-media textbooks including a va-

riety of media forms;

• Designing lab experiments: 
 To strongly reform the contents and forms of lab teaching, to encourage teachers to 

develop integrative, creative lab courses and research–based courses, to encourage 
undergraduate student to participate in scientific research activities;

• Offering incentive and reward mechanism: 
 There must be appropriate incentive and evaluative mechanism to encourage pro-

fessors to take charge of the construction of excellent courses and a new reward 
mechanism to ensure the construction of excellent course (MOE. 2004). 

MOE also sets up an application procedure that encourages the universities and colleges 
to develop the NECCs first and then to apply through the municipal, provincial or regional 
Education Department for NECC status and award. Certain projects, if not up to the na-
tional standard, can also win provincial or municipal award for Excellent College Course 
award. National NECCs status and grant will be awarded after the application evaluation 
and will be given in three phases, for further construction of the courses and for maintain-
ing the courses.

Application protocol
If you want to apply for NECCs status, your course must meet the following requirements.

Undergraduate course must be a basic course or a basic disciplinary course or a profes-
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sional course which has a large body of audience or learners. It must have been taught in 
the university for more than three years. The primary responsible instructor of the course 
should be a full-time teacher in the university or college and have a title of professor. The 
content of the course should fully meet the requirements of the NECCs evaluation guide-
lines. The guidelines can be found in the website of Chinese National Excellent College 
Courses Construction.

Higher vocational course must be constructed jointly by colleges, industries and en-
terprises. Full-time teachers in the higher vocational institution should be the primary re-
sponsbile instrictor of the course. The content of the course should fully meet the require-
ments of the higher vocational NECCs evaluation guidelines which can also be found in the 
website of Chinese National Excellent College Courses Construction.

Then the course profile will be submitted to the MOE by provincial, regional or munici-
pal education department after selection. In order to display more outstanding courses, 
the MOE particularly add a channel for directed recommendation from the Committee of 
Disciplinary Experts and some Expert Organizations or Associations.

All the application materials of the commended courses are filled out and submitted 
online to the MOE. Then it must be evaluated by eligibility review, online teaching resourc-
es assessment, experts meeting review and publicity online. These evaluation processes 
are not only supervised by experts but also moderated by a large number of teachers and 
students, which help to assure the quality and feasibility of the NECCs. After published 
online for one month, if no objections, the course will be given the status and honor of 
the National Excellent College Course. And you must maintain and update its content in at 
least five years and keep the network unimpeded.

All the application forms are open be downloaded in the site of Chinese National Excel-
lent College Courses Construction and the site of awarded courses can be found in a hub 
site.

ANALYSIS OF NECCS

The disciplinary distribution
The analysis of the outcome of the National Excellent College Courses in recent years 
showed that engineering and science courses have been the top priority in the construc-
tion of national excellent undergraduate courses. According to the study of Gong (2008), in 
the of four-year development of NECCs from 2003 to 2006, engineering and science cours-
es had occupied 54% of the total courses (see the table below). Following was the medical 
science (Iatrology as shown in the Figure 5), which accounted for 11% of all courses. Litera-
ture, management and agriculture (Agronomy ass shown in the figure 5) were respectively 
9%, 7% and 6%. In contrast, economics, education, history, law, and other strong liberal 
arts fields occupied relatively small proportion of the courses. Philosophy only took one 
percent of all courses (Gong 2008).
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The distribution of universities contributing to the NECCs 
From the distribution of universities contributing to the NECC (the proportion of contribu-
tions to all types of HEIs, 985, 211 universities (211 Project funding sponsored universities: 
MOE specially sponsored universities for developing to be world class universities in the 21 
Century), and vocational colleges), we can tell that universities and colleges with academic 
and disciplinary strengths are taking the lead in various related fields (see Table 1 below), 
such as Beijing University taking the lead in science, literature, history and other subjects. 
Qinghua University, takes the lead in developing engineering courses that are of the top 
rank in the country.

Table 1. The top contributing HEIs to NECCs

Representative HEIs Subject Areas Contribution (2003–2006)

Peking University Science, Literature and 
History, Law

NECCs: 46, Municipal advanced courses: 62, School 
level courses: 52

Tsinghua University Engineering NECCs: 42

Central South University Iatrology NECCs: 20

People’s University Management NECCs: 15, Municipal advanced courses: 24, School 
level courses: 42

Xiamen University Economics NECCs: 15, Provincial courses cannot visit

Huazhong Agricultural 
University

Agronomy NECCs: 14, Provincial courses: 7

South China Normal 
University

Pedagogy NECCs: 15, Provincial courses: 34 

Shenzhen Professional 
Polytechnic College

Information Science NECCs: 14, Provincial courses: 21

Source: Gong, Z. (2008). The Research and Practice of University Quality Course Construction, Modern Dis-
tance Education Study, (1), pp. 47–49.

Figure 5. Subject distribution of NECCs (2003–2006)
Source: Gong, Z. (2008). The Research and Practice of University Quality Course Construction, Modern Dis-
tance Education Study, (1), pp. 47–49.
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Below is the distribution of what kinds of HEIs contributed to all the 1100 National Excel-
lent College Courses in 12 disciplines from 2003 to 2006. All the 325 universities and col-
leges that developed the NECCs are divided into 3 types, 211, ordinary universities and 
vocational colleges. (Details are in table 2 below).

Table 2. Distribution of Universities Contributing to NECCs.

Sort 211 universities Ordinary universities Vocational colleges Total

Number 90 132 103 325

Scale 27.69% 40.62% 31.69% 100%

Illumination: “Ordinary universities” refers in particular to universities that except for “211” and voca-
tional college.

Source: Huang, B. & Xiang, G. (2007). Analysis of the Construction of National Star Courses, Higher Education 
Study in China, (9), pp. 72–76.

From the discipline level, engineering and science subjects remain the main body of the 
NECC in the 2007–2010 plan, although various disciplines has increased the intensity of 
construction to varying degrees. From the qualification level, the proportion of undergrad-
uate education, still the main objective of the NECC system, declined from 84% in 2003 
to 65% in 2007; reversely, the proportion of vocational education increased each year. In 
2007, 49 courses of Distance Education had been selected as NECCs, which indicated the 
modeling for all the Distance Education in China and the approval of Distance Education 
from Minister of Education. We can see the trend of the construction of NECCs will be a 
multiple system, which includes undergraduate education, vocational education, junior 
college education and distance education. (Huang, B. & Xiang, G, 2007).

Analysis of the course structure of NECCs

Various learning resources
For sharing high quality resources, the core teaching materials such as courseware should 
be published on the Internet. But the content of an excellent course is more than that. 
Generally, a National Excellent College Course must consist of the following parts: the 
course information, teaching resources, teaching results and interactive platform.

The national criteria set the tone for the development of the NECCs, including the fol-
lowing details: 

• The course information includes the brief introduction to the course, syllabus, cal-
endar, examination method, faculty profile, etc.

• Teaching resources include courseware, electronic lesson plan, exercises and keys, 
textbooks and reference books, teaching video, examination question bank, other 
referenced materials, etc.

• The teaching result includes the honor the course received, scientific research 
achievement of involved teachers, outstanding works of students, assessments 
from students and experts, etc.

• Interactive platform includes online FAQ, forums, online quizzes and examinations, 
etc.
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Since the National Excellent College Courses were developed and implemented by strong 
policy support and have detailed standard requirement there displays more comprehen-
sive contents and uses more extensive interaction. The following gives further explanation 
of the resource building of the NECCs.

First of all, the important criteria and guideline of the National Excellent College Cours-
es is the building of the teaching team, with the profile of the teaching team displayed 
in detail on the course website. Besides the introduction to the teaching and scientific 
research achievements of the primarily responsible professor, the website also introduces 
the knowledge structure, age structure, educational credentials and the role each teacher 
plays in the team, displaying the measures and effect of teacher training for the project. 
This criteria and guideline has not only promoted the interdisciplinary cooperation, but 
also conducive to the development of young teachers.

Secondly, the National Excellent College Courses project pays great attention to the 
development of textbooks. It encourages teachers to edit textbook by themselves, to up-
date the teaching contents and to design multi-media textbook. The project uses a lot of 
excellent project-produced textbooks which have strong pertinence. Some websites also 
provide multi-media textbooks. As the MIT OCW, materials that relate to the course such 
as syllabus, teaching plan, exercise, guide book of experiment and references are pub-
lished on the website and can be shared free. In addition, the National Excellent College 
Courses also offer teaching videos of the primary responsible professors. The videos are 
more visual than simple texts and images. Both students and teachers can use them for 
more detailed references.

There is also a space for putting up outstanding works of students and scientific re-
search achievements of teachers. These achievements are the direct embodiment of the 
effect of teaching. They have reference value for students to master and to complete their 
courses and for other teachers to develop their teaching plans and methods.

Finally, the interactive platform is a highlight of the National Excellent College Courses. 
Most of the websites of excellent courses can realize online FAQ and discussions by the 
form of forums. Some websites even offer QQ and other interactive modes. There are 
also some sites offer online testing and online examination. Interactive platform improve 
the interaction between students and teachers. It can help students solve their questions 
promptly and operate self-test and self-evaluation. It is propitious for teachers to improve 
the course according to students’ characteristics. At the same time, it provides a platform 
for teachers to share this course with colleagues at other universities or colleges to de-
velop academic exchanges.

The integration of learning resources for the courses
In the website of a national excellent college course, all the resources are published for this 
course. Teaching is a process of interaction between teachers and students. The teacher 
takes resources which are suitable for his teaching, combining with his experience to com-
pose a course which meets the actual characteristics of the students and provides it for 
the students. Students can also browse the source for learning by themselves and have a 
communication with teachers through interactive platform. 

The “course information” provides overall information of the course. Through this part, 
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students will form a holistic understanding of the course, including the requirements of 
the course, the schedule, important points of the course, method of exam and so on. Then 
they can download relevant courseware, electronic lesson plan and exercises from “teach-
ing resources” according to the schedule. Educators may specify courseware or references 
as the materials for students’ previewing and extensive reading after-school. Resources 
also include lab work guide or research topics, which provide students with guidance of 
lab work or research. When students encountered difficulties in the learning process, or 
some other teachers want to explore further on an issue, they can communicate with the 
primary responsible professor of the course through interactive platform.

The R & D Model of NECCs

Policy and funding support

Policy support: 
The Ministry of Education Guideline on Enhancing University Education and Improving 
Teaching Quality (MOE 2001), and The Ministry of Education initiated NECCs for Strengthen 
the Quality of Learning and Teaching Reforms in Colleges and Universities (MOE 2003) are 
the major policy documents that promoted the development of NECCs.

To better implement the policy plan, the government established a three-level status 
of NECCs, national, provincial and university level. The idea is to build a multi-level synergy 
for building up this NECCs system to achieve the following outcomes:

• to improve the understanding of the importance of Personnel training quality
• to firmly grasp the lifeline that improve the quality of talents
• to ensure that the teaching is the centre
• to meet the training needs for national and local development of high-quality per-

sonnel
• for the goal to enhance the international competitiveness of students’ ability
• to focus on integrating various achievement of teaching reforms and intensifying 

the use of informational technology in teaching
• to strengthen the connection with scientific research and teaching closely,
• to vigorously promote and facilitate the students taking the initiative and indepen-

dent learning
• to impeding the irrational mechanism and the system,
• for colleges and universities to increase the investment of the teaching

Procedurally, each year, the Ministry of Education gathers all the courses sent in from the 
Provincial Education Commission and selects the standard ones to give the honor of NECC 
status, and offers certain funding for the further development of the NECCs. The NECCs 
websites are open to colleges and universities nationwide free of charge. The achievement 
will also serve as one of the important contents of the building of colleges and universities 
teaching evaluation and to make the famous teachers’ teaching more accessible both in 
colleges and universities and beyond.
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Financial support: 
The NECCs have been financed by the special support from the central finance channel. 
Special funds were in accordance with the principle of unified plan, operated by separate 
accounts, and concentrated for targeted use. Special funds were implemented with proj-
ect management. 

In 2003, the Higher Education Department of the Ministry of Education allocated 80,000 
yuan for every NECC; in 2004 and 2005, allocated additional 30,000 yuan for every NECC; 
by 2006, every NECC were totally entitled with 100,000 RMB Yuan funding to develop the 
course. 

The following table demonstrated the top three funded universities for developing un-
dergraduate-level NECCs during the period 2003–2006.

Table 3. The top three funded universities for developing undergraduate-level NECCs 
(2003–2006)

Year Rank 1 2 3

2003

HEI Peking University Tsinghua University Shanghai Jiaotong 
University

Courses 9 9 7

Funding (yuan) 720,000 720,000 560,000

2004

HEI Peking University Tsinghua University Zhejiang University

Courses 14 13 10

Funding (yuan) 420,000 390,000 300,000

2005

HEI Peking University Tsinghua University Wuhan University

Courses 10 10 10

Funding (yuan) 300,000 300,000 300,000

2006

HEI Peking University Tsinghua University Wuhan University

Courses 13 10 9

Funding (yuan) 1300,000 1000,000 900,000

Source: http://www.jpkcnet.com/ , Chinese National Excellent College Courses Construction website.

R & D personnel
At Undergraduate level: the chief lecturers should have profound academic achievements, 
with rich teaching experience. Through the building of excellent courses, gradually form a 
teaching team of an optimal structure, for the purpose to achieve personnel stability, high 
teaching standards and good teaching effects. It also requires a certain proportion of ex-
periment teachers and tutors to be in the teaching team, and encourage doctoral students 
to participate in the developing of the quality courses.

For vocational College: the chief lecturer and persons in charge should have rich expe-
rience in both theoretical and practical sense and should have at least associate profes-
sor status or above, and personally committed to the design and the guide teaching. The 
project team should have members who have high credential, qualification, and of differ-
ent age group, thus achieving staff stability, high teaching standards and good teaching 
effects. The team should contain a sufficient number of teachers and teachers for experi-
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ments, and have a certain proportion of bi-path teachers who also work in enterprises.

Software features and infrastructure

Software features:
The software employed for the NECCs emphasizes the analysis of learner applicability, 
the feasibility and the adaptation between teaching and learning, enabling a change from 
content-oriented teaching to facilitate activities and interactions, highlighting the transi-
tion of the resources from random accumulation to interactive learning in order to achieve 
harmonious and ecological environment construction.

Operation mode:
In their study of the 688 sites of the NECCs Huang and Xiang (2007) find that 67.30 percent 
of the web sites used static operation forms, while 32.70 percent of the sites run by dy-
namic forms. At the same time, 2.62 percent Excellent Course supported bilingual version- 
Chinese and English, so that learners have a choice on which language to use.

Learning Management Platform in Use:
In the 688 quality courses, Huang and Xiang (2007) maintain, 109 courses used the Learn-
ing Management Platform, of which 66.06 percent used the Sky Classroom, 21.10 percent 
used Blackboard, 5. 51% use the Matlab, 3.67% used eYouCT, and Fangzhengaosi platform. 
Moodle platform accounts for 1.83 percent.

In 2003, MOE formulated technology standards for on line video development. Stan-
dards included audio and video materials collection technical requirements and basic 
technical request for on-line video sharing. For example, the audio and video must match 
well, store format for audio should be WAV, MP3, MIDI or other Streaming Media format, 
and for video should be AVI, QuickTime, MPEG or other Streaming Media format. System 
should run stable, reliable, with more redundant capacity, supporting services for 24 hours 
everyday to ensure regular visiting during assessment, publicity and distribution.

ACCESS, USE AND IMPACT OF NECCS

Access
Log on the URL http://www.jpkcnet.com/ you can access to the website of Chinese Nation-
al Excellent College Courses Construction. At the present stage, this website only has Chi-
nese version. It is equipped with an excellent course retrieval system which is divided by 
year. The part of 2007 in the system is divided concretely into excellent courses of under-
graduate education, of higher technical and vocational education and of online education. 
In addition, the system also provides URLs of all the provincial excellent college courses.

After getting access to the retrieval system you can find the information and website 
link of every course. Or you can retrieve information using province, school, level of the 
course, level of the subject, name of the course as keywords to locate a specific course. 
Each excellent college course has its special website. Most of them don’t require registra-
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tion or password. Some sites that need to log in have provided username and password 
for users to use.

Use
Offering free sharing of high-quality teaching resources is one of the purposes of NECCs, 
so there are no prerequisites to use NECCs materials. All of the materials are meant to be 
free and will be constantly updated in at least five years. You only need to access to the site 
and click the appropriate link to read them online or download for offline use. But higher-
speed web connections are preferable to best view and use the sites. Slower connections 
would allow users to view some materials on the site, but it will take a longer period of 
time if you want to watch the videos or download materials. Besides, the video files may 
require media player software such as QuickTime®Player, RealOne™ Player, or Windows 
Media®Player to use.

If you want to communicate with the teachers who design the courses, you can find 
their email addresses or other contact information in the Information part of the courses, 
or you can access to the site of the courses to search for other exchange platform.

Impact
Tang (2007) reports that since the project “National Excellent College Course” launched by 
MOE from 2003, up to October 2007, according to the statistics of MOE, the average num-
ber of daily visits of the website of National Excellent College Courses at a certain observ-
ing period was about 200,000. And the average number of daily visits of the National Ex-
cellent Course resource-sharing system is about 400,000. The total number of page views 
of these two sites had been more than 200 million times. Tang claims that there are many 
students and teachers have benefited from these OER courses.

At the same time, the national excellent course has also stimulated the construction of 
more than 6,500 provincial-level and school-level excellent courses. 

Furthermore, the construction of excellent courses promotes the optimization of col-
lege teaching staff, updates educational content, and innovates teaching methods. Col-
leges generally increase their investment in teaching as a result of this promotion. Many 
colleges have established some incentive policy specially to reward the leaders of national 
excellent courses, which greatly arouses the enthusiasm of teachers. 

DISCUSSION AND FUTURE DEVELOPMENT OF NECCs

Though NECCs accomplished tremendous achievement in the development of 5–6 years, 
there are areas need to be further improved. This section discusses the pros and cons of 
the NECCs and gives an account of the future development of NECCs.
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Discussions
The construction and development of NECCs resulted in a great number of high quality 
higher education resources. But most of the courses before 2007 were designed by profes-
sors teaching on campus and the starting point of their course design is for students and 
teachers on campus. But since the opening nature of the NECCs, there should be more 
effort to include more designing concepts for independent learners. Also, as Gong’s study 
revealed, the access to the NECCs courses varies from time to time. During the evaluation 
and assessment period, there are more links that can be accessed, other times there will 
be less. More effort should be made for maintaining the accessibility and sustainability of 
the courses, as well as publicity of the courses. In this way, it will serve not only on-campus 
users, but also off-campus users. Only in this way, the NECCs will serve its real purpose 
to promote lifelong learning and building knowledge society. MOE has realized this needs 
and started to invite distance learning programs to apply for the NECC status and awards 
in 2007. The first round 49 courses of Distance Education had been selected as NECCs. This 
effort boosts the development of a set of modeling courses for off-campus learners. Apart 
from the above mentioned issues, the following are issues are also of legitimized concerns.

Intellectual Property Issues: It needs a reasonable system to guarantee shared inter-
ests in the managing mechanism. Lacking of a reasonable and effective intellectual prop-
erty protection system plays a passive role in sharing excellent courses. The public aware-
ness for using internationally accepted common intellectual property features is relatively 
weak, with the serious reality of piracy. Despite their hard work in putting a lot of man-
power, material and financial resources in the development of quality teaching resources, 
colleges and universities can not escape such a worry: their intellectual property rights in 
the process of sharing may be unrespectable, even core technology of network resources 
of the quality teaching courses may have been imitated or stolen by others.

Technical Specifications: in terms of technology level, there are no uniform standard 
technical specifications in the development of excellent courses. At present, the Ministry 
of Education only draws up a unified technical specification for the online video. Therefore, 
current network resources lack of uniform standards for classification. University teachers 
and staff are developing, classifying and defining the teaching resources according to their 
own understanding and awareness, resulting in different platforms, which harms the ef-
fectiveness for exchange and sharing.

Unified teaching management platform: at the present stage most of the excellent 
courses use their own platforms whose costs of update and maintenance are high. A uni-
fied teaching management platform is propitious to reduce maintenance costs and im-
prove the efficiency for updating and will be more convenient for learners to use.

Process evaluation: many testing system and self-examination system the excellent 
courses provided are rather content-based. These evaluated systems focus on the result 
of study. Actually, process evaluation can better reflect the change of the learner’s knowl-
edge structure and competence development. Increasing some electronic portfolio and 
process-oriented assessment approach in the learning process can help know the charac-
teristics of learners and improve the effectiveness of the courses.

Concerning the content of the courses, most of the courses are mainly built around the 
conventional disciplinary concept. We would like to see more courses developed really 
with interdisciplinary awareness in the designing and more effort to be made into integrat-
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ing knowledge and facilitate competence-based learning. We would also like to see more 
courses addressing the global issues such as cultivating global citizen and solving global 
problems.

Future Development
The Ideas on Enhancing University Education Quality and Teaching Reform in Higher Educa-
tion Institutions promulgated by MOE and MOF in 2007 pointed out that the MOE will con-
tinue to promote the construction of National Excellent College Courses and select around 
3000 new NECCs in the next five years, further promoting teaching reform and course 
construction. It stimulated greater improvement in teaching contents, teaching methods, 
teaching groups, construction of textbook and teaching effect in order to achieve a com-
prehensive advancement of course and curriculum development and teaching quality en-
hancement. 

In their study and analysis of the NECCs, Xie, Jiang & Zhang (2008) predict the change of 
standard and the tendency of future development of NECCs as the following:

• Emphasize advanced ideas for teaching, such as, Investigative Study, Inquiry-Based 
Study, Collaborative Study, and so on.

• Emphasize an integrative view in developing course content, for example, pay-
ing special attention to appropriate incorporation of knowledge cross disciplines, 
balancing between the traditional disciplinary view and the current and emerging 
needs for more integration of knowledge. 

• Toward a more student-oriented approach. Putting students at the center of teach-
ing and learning activities. Using multiple methods and approaches to motivate stu-
dents to engage in active study. Supply the materials, resources or lists of data to 
facilitate Investigative Study and Independent Study.

• Emphasize instructional design for designing the content, teaching methods, evalu-
ation procedure, course webs and so on.

• Emphasize the application of information technology, for instance, digital resource 
for teaching, the teaching method and media based on modern educational tech-
nology.

MOE and MOF launched another project aiming at Developing 10,000 New Textbooks 
(2007) to strengthen the building of new textbooks and multi-media textbooks, to en-
courage project teams to write their own textbooks, to popularize high-quality teaching 
materials and to select new textbooks. The project will promote actively the development 
of web-based educational resources and the construction of open and shared platform, 
building a digital resource center that functions as the hub of the National Excellent Col-
lege Courses and multi-media teaching materials, with a number of regional digital learn-
ing centers for demonstration and offering support services. It will facilitate open access 
to all the teaching resources of NECCs such as syllabus, teaching plan, exercises, lab teach-
ing materials and references. Thus more and more teachers and students and independent 
learners will be able to get free access to quality educational resources, and in turn to 
reinforce the life-long learning support system. 

An online examination system and relevant standards will be developed to gradually 
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realize a national wide online examination of College English and of nationwide web-based 
courses, creating a safe, convenient and efficient online platform for examination.
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ABSTRACT

M-learning (mobile learning) is the new trend in learning. It is the natural upshot of the 
holy alliance between education and technology and lies in line with the remote engineer-
ing trend. The need for M-learning is global and becoming more and more acute to come 
over the escalating barriers of education in different parts of our world.

E-learning as a form of learning depending on networks and computer devices has been 
expanding extensively the last few years. M-learning which is a special developed form of 
E-learning aims at the use of mobile devices anywhere at any time by anybody. However, 
M-Learning faces a lot of challenges to be considered as a successful method of learning. 
These challenges are summarized and discussed in this paper. One is the technologies to 
develop a M-learning system, The second is the standardization in M-learning in order 
to accelerate the development and make the M-learning more enticing. The third is the 
quality of experience (QoE); i.e. the experience of the user. Finally, the fourth, the social 
aspects of equality, known as the digital divide which should be overcome by technically 
and economically reasonable methods.

The technologies, standardization and evaluation are discussed based on literature re-
view [1].

Moreover, digital divides are discussed enhanced by own experience and thoughts [2].

INTRODUCTION

E-learning is a learning environment supported by continuously evolving, collaborative 
processes focused on increasing individual and organizational performance [3]. E-learning 
is the acquisition and use of knowledge distributed and facilitated primarily by electronic 
means. This form of learning currently depends on networks and computers but will likely 
evolve into systems consisting of a variety of channels (e.g., wireless, satellite), and tech-
nologies (e.g., cellular phones, PDA’s) as they are developed and adopted.

E-learning can take the form of courses as well as modules and smaller learning objects. 
E-learning may incorporate synchronous or asynchronous access and may be distributed 
geographically with varied limits of time [4]. In short, E-learning is the learning facilitated 
and supported through the use of information and communication technology [5].
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At the initial stage, E-learning was mostly targeted toward PC users using fixed line ac-
cess to Internet (e.g., KBS 2000, CBR 2002, SQL 2002, Blackboard 2002, VEDA 2002, Prent-
zas 2002). With the availability of high bandwidth wireless channels such as 3G telecom-
munication infrastructure and wireless LAN, M-learning is becoming more feasible now 
[6].

With respect to technologies, ‘mobile’ generally means portable and personal [7], like a 
mobile phone. M-learning (mobile learning) is a kind of E-learning which based on the use 
of mobile devices (PDAs, mobile phones, notebooks or Tablet PCs) anywhere at any time 
[8]. These devices must support wireless communicational technologies (GPRS, GSM, IEEE 
802.11, Bluetooth, IrDA) and have a possibility to present teaching materials, and to realize 
an asynchronous/synchronous communication between learners and teachers [9].

In this paper, we focus on the technologies, standardization and evaluation of M-learn-
ing by the literature review in mobile technologies and E-learning. Firstly, M-learning sys-
tem overview and its layer model are given in this paper. The technologies and charac-
teristics in M-learning are deeply analyzed. M-learning is a special E-learning supporting 
mobility and needs existing E-learning application improved from media content to trans-
mission technology. Secondly, the line map and practical method of developing M-learning 
standards are researched. As a kind of network application based on mobile communi-
cation platform, M-learning is related to equipment provider, network provider, content 
provider, technology provider and service provider. In the process of disseminating and 
applying M-learning technology, the standardization of M-learning will play a leading role. 
The investigation of usability and user-based methods in quality estimation of M-learning 
system are discussed from the view of QoE (quality of experience). End-user’s QoE is un-
doubtedly the sole effective norm to judge the success or failure of M-learning technology. 
Finally, the digital divide is discussed with M-learning in mind as an effective instrument 
to leap over barriers.

M-LEARNING TECHNOLOGIES

M-learning system
Several technologies are available to implement a dynamic and adaptive M-learning sys-
tem. Server side techniques using Java servlet, JSP, ASP, PHP and other proprietary author-
ing tools such as macromedia flash with action script can be used. Other enhanced servers 
such as CoCoon or Xalan are capable of implementing device adaptable system. Figure 1 
shows an overview of M-learning system, where XML files are used to store the content 
(questions), directions for multimedia representation of revision material for the students, 
and the user model. These involve the content and user dimensions [6]. M-learning sys-
tems can support different types of mobile devices, such as wireless laptops, iPods, cell 
phones, PDAs, Tablet PCs, and smart phones.
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M-learning is a special E-learning supporting mobility. M-learning takes wireless commu-
nication instead of wire communication in E-learning to build the network platform. Since 
both M-learning and E-learning are the systems on Internet network environment, we 
can reference TCP/IP layer model [10–11]. From the viewpoint of layer model, M-learning 
system is composed of learning application layer, transport layer, network layer, and data 
link layer (physical communication platform). Figure 2 shows the layer model of M-learning 
system. At the bottom layer of M-learning layer mode, optional wireless communication 
technologies include GPRS (General Packet Radio Service), 3G, IrDA (Infrared Data Asso-
ciation), Bluetooth, IEEE 802.11 (Wireless LAN), IEEE 802.16, WiFi, WiMAX (Worldwide In-
teroperability for Microwave Access), etc.
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Nowadays vast majority of mobile equipments are able to support IP networking with 
NOS. Optional OS platform includes Windows CE, Pocket PC, Symbian OS, Palm OS, J2ME 
(Java 2 micro Edition), and Pogo Linux. Moreover, optional development languages include 
Flash, C, WML, VoiceXML, HTML, XHTML. Multimedia application information, including 
video, audio files, Phone calls, voice recognition, still Images, mobile Web, interactive me-
dia, can be delivery between server and client through many kinds of transport protocols 
such as WAP (Wireless Application Protocol), E-mail, SMS (Short Message Service), MMS 
(Multimedia Messaging Services), and HTTP. From the viewpoint of communication ser-
vice character, M-learning is the integration of data service and mobile service. WAP is 
the standard for mobile data service support by many equipment providers, and has been 
widely applied in wireless Internet. WAP protocol stack is compared with Internet protocol 
stack, as seen in Figure 3. In order to understand their difference, lower layer protocol is 
also given in Figure 3. Now WAP has developed from initial V1.0 (WSP/WTP/WTLS/WDP) 
to V2.0 (WP-TCP).

Above analysis shows that five broad categories of information and communication tech-
nologies (ICT) [12], namely transport, platform, delivery, media technologies, and develop-
ment languages, should be considered in considering the implementation of M-learning.

Further investigation on M-learning system shows that Different Delivery Platforms 
and Removable Storage Memory Formats should be considered in Client Platforms; in 
the respect of Mobile Content Development, Different media (audio, video, Web, images, 
document, Flash Lite) and their relevant questions, such as Resolution, Compression, Co-
decs, Local Playback, and Wireless/Streaming Access, should be separately examined in its 
entirety; in the respect of Mobile Content Support, a comprehensive programme should 
be made for accessibility, content packaging and metadata; in the respect of Mobile Con-
tent Delivery, we should focus on mobile Web services, wireless data connectivity (IrDA, 

Figure 3. Protocol stack comparison
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Bluetooth, WiFi, GPRS, et al) and proximal learning technologies (GPS, RFID, 2D Barcodes) . 

M-learning Characteristics
M-learning is the integration of E-learning and mobile communication technologies. Above 
analysis shows apparently that existing E-learning system also needs to be improved from 
the learning application at upper layer to transmission technology at lower layer in order 
to support user’s mobility. 

An essential distinction between M-learning and general E-learning is that the former 
has mobility. In other words, E-learning system is able to support mobile data service. 
From the viewpoint of information and communication technologies (ICT), the mobility of 
M-learning lies in the following main indicators:

support of mobile devices; 
support of wireless communication technologies.

Since M-learning is a kind of special E-learning, it has also the same characters as gen-
eral E-learning. From the viewpoint of educational technologies, common characters of 
E-learning lie in the following main indicators:

(1) support of synchronous and/or asynchronous education;
(2) support of on-line and/or off-line mobile learning;
(3) support of user’s location (on-campus, off-campus);
(4) access to learning materials and/or administrative services.

M-LEARNING STANDARDS

From the viewpoint of application, M-learning is a kind of network application based on 
mobile communication platform. Like the other applications, it is also related to equipment 
provider, network provider, content provider (specialized website), technology provider, 
and service provider. In the process of disseminating and applying M-learning technology, 
all the above roles have their own duty, location, and function. For example, portable ter-
minal equipment should not only possess abundant interface to support some mainstream 
wireless communication technologies, but also possess appropriate OS and application 
software to support mobile learning environment including different kinds of media con-
tent and interactive mode. Wireless network should possess better signal coverage and 
connection performance, and provide more bandwidth and higher rate. It is also necessary 
to provide better interflow of service, especially M-learning service, between different 
networks or different ISPs. The trend of learning materials (content) is the integration of 
text, photograph, audio, video, et al. The content design should take into account the limit 
of mobile learning environment including transport protocol and terminal ability. 

It is very important to coordinate all above roles to promote M-learning application, 
and M-learning standardization would play an important part in this course. History shows 
that revolutionary changes do not take off without widespread adoption of common stan-
dards. For Internet, this was the common standards of TCP/IP, HTTP, and HTML. Common 
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standards for metadata, learning objects, and learning architecture are mandatory for 
similar success of the knowledge economy. 

Unfortunately, there are no unified international specifications and standards for M-
learning at present. Since M-learning is the subset of E-learning, it is reasonable for M-
learning to refer to E-learning specifications and standards at first. Fortunately, the work to 
create such standards for learning objects and related standards has been going on around 
the world for the past few years. This includes the creation of accredited standards from 
the LTSC (IEEE Learning Technology Standards Committee) for Learning Object Metadata, 
Computer Managed Instruction, Course Sequencing, Learner Profiles and much more [13].

Currently, E-learning standards are being developed by four main organizations: IEEE 
LTSC, AICC (Aviation Industry CBT (Computer-Based Training) Committee), IMS (Instruc-
tional Management System), and ADL (Advanced Distributed Learning). Based on accepted 
technology standards, including XML and JavaScript, SCORM (Sharable Content Object 
Reference Model) is fast becoming the de-facto E-learning technology standard widely 
embraced and supported today by world-leading corporations, universities, system pro-
viders, and content vendors. The SCORM standard comprises of four major elements: an 
overview, Content Aggregation Model, IMS guidelines, and the run-time environment. The 
SCORM standard is focused on enabling the plug-and-play interoperability, accessibility, 
and reusability of Web-based learning content [14].

However, M-learning possesses itself characteristics which needs appropriate stan-
dards. The need for standards in M-learning has been well established by educators and 
education support professionals over the last few years [15]. To define appropriate stan-
dards and best practices for M-learning, a practical method is to utilize the activity-based 
model as following [16]:

Step 1: By identifying the learning activities associated with the practice of M-learning, 
a learner-centric standards model may be developed to support the known activities of 
teachers and learners.

Step 2: By utilizing this activity-based model of M-learning, a literature review was con-
ducted that accumulated a body of knowledge of best practice, and then standards and 
best practice in M-learning might be informed.

Step 3: It is the peer consultation phase to present the findings of the literature re-
view and accompanying research to M-learning practitioners, mobility and mobile content 
experts, and associated support professionals, so as to complement with anecdotes and 
recommendations drawn from practical experience.

The development of M-learning standards and best practices must address issues af-
fecting the creation, delivery, interoperability, and discovery of mobile learning resources. 
In the investigation of these issues, equity and accessibility issues should also be given due 
consideration, to reduce barriers to accessing M-learning content.

The development and popularization of M-learning should be step by step, accompany-
ing by the development and popularization of common mobile communication technology 
(such as 3G, 4G), and it should also be compatible with some new technologies, such as Ad 
Hoc, universal computing, and grid. Undoubtedly, the standardization of M-learning will 
play a leading role.
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M-LEARNING EVALUATION

Technical standards for M-learning are used in guiding its system design and technical 
implementation in order to get better application results. But how to determine the value 
of a realized M-learning system? Usability is the basic parameter for the evaluation of M-
learning technologies and systems. Usability means quality and puts the users and their 
real needs in the center. Therefore, investigation of usability and its integration or contri-
bution to the learning process is worthwhile. 

It is known that the major dimensions of usability defined by ISO (1993) are effective-
ness, efficiency, and satisfaction. As to their refined meanings in the M-learning context, 
we may refer to the definition for the instructional interface design process [17].

(1) Effectiveness: Learner interprets instructional interface function correctly; instruc-
tional interface function performs according to the learner’s expectations. 

(2) Efficiency: Learner experiences minimal frustration interpreting instructional inter-
face function; learner experiences minimal obstacles in using instructional interface 
element.

(3) Satisfaction: Learner seems comfortable in the environment overall.

For evaluating the usability of interactive systems, user-based methods and inspection 
methods are the most commonly adopted. User-based methods [18] mainly consist of user 
testing, in which usability properties are assessed by observing how the system is actually 
used by some representatives of real users. Meanwhile, usability inspection methods [19] 
involve expert evaluators only, who inspect the application and provide judgments based 
on their knowledge and experience. 

Here we focus on user-based usability in the evaluation techniques of M-learning, so 
that we can do our best to realize and implement the learner-centered design paradigm, 
reflect upon learners’ needs, and understand their attitudes. It is suggested that such a 
method incorporate the following basic characteristics [20]:  It must be built upon the 
creative integration of the usability and instructional design;  It must take into account 
the learners’ perceptions themselves;  It must be short, easy to deploy so that M-learn-
ing economics can afford its use.

We can adopt the three-step approach to learner-centered usability testing [21]. First, 
designers and usability experts do a quick run through of the instructional interface to 
see if it is addressing some of the most basic types of learner questions. Second, a check 
sheet matrix is employed to guide the usability testing. The matrix consists of two sections: 
a) user actions that evaluators can observe, and b) questions that evaluators can ask the 
users. Observation and interviews are the main methods proposed. Third, thinking aloud 
protocol is employed in usability tests with users’ involvement.

In fact, Quality of Experience (QoE) from end users is the best criterion to evaluate M-
learning, because practice is the sole criterion for testing truth. Nowadays, service accessi-
bility, retainability, availability and integrity define the QoE performance and competitive 
advantage across packet-based communications networks. A very well known and widely 
used approach to measuring QoE is service level performance measurement using statisti-
cal samples [22].

This methodology relies on a statistical sample of the overall network users to measure 
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the QoE for all the users in the network. This process involves the determination of key 
service weights (in the case different metrics are combined to form an overall user satis-
faction index); the identification of QoE key performance indicators (KPIs); definition of a 
proper statistical sample (time of day, traffic mix, geographic areas, etc.); collecting mea-
surements utilizing mobile QoS agents in handsets; and giving an overall QoE score (index) 
from KPI values for each separate service and service mix.

M-LEARNING OVERCOMES DIGITAL DIVIDES

General Aspects
Education is a basic human right for people no matter how old they are and irrespective 
of their race or religion [23]. Although a lot has been made and plenty is said about equal-
ity, justice and human rights the author believes that still there are a lot of divides and 
barriers in our world to overcome. The world was and still is divided into A-category with 
access to a wide spectrum of general and advanced education and B-category with no or 
perhaps a very limited access. The earlier introduction of traditional distance learning par-
tially helped some of those of the B-category to get access to education. But the gap was 
apparent. Distance learning, nowadays well known as E-Learning is run to meet important 
national and international needs based upon economical, political, geographical and de-
mographical conditions. It is the conditions of the local and global societies that motivate 
the utilization of E-learning, not only the strained economical conditions of the individual 
student [24]. The transition of traditional distance learning into E-learning introduced new 
conditions and digital educational platforms that caused persistence in the gap in educa-
tion. These platforms imply that the user has access to a terminal for communications and 
interaction in addition to infrastructure. A major and highly topical divide is the digital 
divide where some people have access and benefit from the digital technology and some 
do not. According to statistics from the United Nations [25], the digital divide is still wide. 
In developed countries, 58 per cent of the population was using the Internet in 2006, com-
pared to 11 per cent in developing countries and only one per cent in the least developed 
countries. The digital divide arose as a result of the vast and fast development in informa-
tion systems, digital media and communications technologies.

However, we cannot put all the blame on the progress of technology; social, political, 
economical, environmental, geographical and demographical factors play a prominent role 
in this aspect. These and other global factors lead to divides among nations and sometimes 
among the same nation. The digital divide may be seen as a difference between genera-
tions where the younger generations born in the digital world are considered as natives 
while the older generations are considered as immigrants. Still, the most important fea-
ture, but not the only one, which characterizes the digital divide is the issue of infrastruc-
ture or more correctly the absence of it. How to deal with this issue in education and how 
to make use of M-learning in this aspect is another main purpose of this papHow can we 
make education available to everyone who has the right to it? Traditional learning meth-
ods in education imply physical accessibility. Educational institutions must be within safe 
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physical reach for all involved in teaching and learning activities. As this is not always the 
case due to long distance as the case in the northern part of Sweden or to some specific 
security measures as in the Palestinian territories virtual accessibility and virtual reach be-
come inevitable. E-learning turns to be the alternative. E-learning is the delivery of a learn-
ing, training or education program by electronic means. It involves the use of a computer 
or electronic device such as a mobile phone or an iPod in some way to provide training, 
educational or learning material. E-learning also means the use of electronic applications 
and processes to learn. This includes among others web-based learning, virtual classrooms 
and digital collaboration. Content is delivered via the Internet, intranet/extranet, audio or 
video tape, satellite TV, etc. E-learning is nowadays very demanding; it should maintain 
high social status and keep a high quality standard to meet the requirements of accredita-
tion.

Traditionally, interactive communications facilitating the use of Internet either through 
desk computers, laptops or mobile units as PDAs and mobile phones needs a well estab-
lished communications infrastructure. M-learning is a special E-learning supporting mobil-
ity. M-learning takes wireless communication instead of wire communication in E-learning 
to build the network platform [1].

Infrastructure, however, is not available everywhere and thus not everyone is reached. 
This means that the alternative to traditional learning, e.g. E-learning or M-learning fails to 
accomplish the intended goal. Populations living in areas with no infrastructure for Inter-
net and mobile phones have no chance to learn, i.e. no chance to build a knowledge-based 
society. Education may not reach all; the world is going to Web2.0 and some are still at 
Web Zero!

It is thus apparent that to have just education through E-learning two main issues need 
to be met simultaneously. One is the communication terminal and the other is the com-
munication network that guarantees the real-time video necessary in live lecturing and 
social interaction as mentioned above. It is of no use to give a laptop, a mobile or smart 
telephone to a person in an area where no communication coverage exists. On the other 
hand, it is meaningless to furnish a communication network with excellent communication 
coverage if people there cannot afford having a laptop or any of the known communica-
tion terminals. In this aspect there are a lot of ongoing efforts with noteworthy progress 
like the “One Laptop Per Child” project, OLPC, and hopefully this issue will be solved when 
every child in the developing countries can have one. However, the other issue of network 
communication in spite of the numerous research projects still needs more efforts to be 
satisfactorily solved furnishing access to every user.

In this paper we present a possible solution to come over the problem of infrastructure 
and student satisfaction described above. The proposed solution presents an alternative 
to the availability of infrastructure. It is simple, cheap and effective. It can be used alone 
and independent of infrastructure or in coordination with it. The suggested solution is 
based on wireless ad-hoc networks. It is a tailor made wireless solution that can work well 
together or as a complimentary to an existing or a nearby base station. The laptops pro-
vided by the OLPC project will have the possibility to run ad-hoc networks based on the 
IEEE 802.11s standard [26]. However, the main purpose of that ad-hoc network is for appli-
cations having very low Quality of Service (QoS) requirements, for example e-mail and web 
browsing. We suggest a new routing protocol better suited for real-time communication, 
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for example real-time video conferencing. This will enable the possibility to provide high 
quality E-learning material to the users. We also suggest adding solar powered communi-
cation nodes in the network to be able to guarantee network coverage at times when the 
number of clients is few.

Scenarios
Infrastructure may cover a lot of places but still there are places not covered because they 
are remote from the main cities and the population density is very low. People in such 
remote areas will not have equal opportunity even in a knowledge-based society. On the 
other hand, there are societies where high density populations due to one reason or an-
other do not have access to infrastructure or it is too expensive to use it. The solution of 
wireless ad-hoc networks can be applied to both scenarios of remote low density popula-
tion and high density population. 5.3 below describes the ad-hoc network hardware plat-
form we use to provide E-learning. 

Platforms
Here we present our platform for providing a practical and reasonably priced communica-
tion network. This platform is based on wireless ad-hoc networks and can be used to pro-
vide high quality E-learning. The platform consists of a set of nodes that are connected by 
wireless links. In this network the nodes are free to move and the topology of the network 
may therefore change. The nodes can forward data for each other in multiple hops and the 
path between two nodes is set up dynamically depending on the connectivity between the 
nodes and without the support of any central coordinator. The coverage of this network is 
increased when more users are added to the network. This type of network is very robust 
since nodes can be added or removed from the network dynamically and the routing will 
adjust rapidly to the new conditions. Even thought the capacity for end to end communica-
tion is decreased when data is forwarded in multiple hops [27], the capacity provided by 
an ad-hoc network is high enough to enable real-time video communication.

Our network is built up using two different types of nodes (see Figure 4). One type 
of nodes is the ad-hoc clients in the network. These nodes can be for example a laptop 
equipped with an IEEE 802.11 wireless interface. This type of nodes can relay traffic for 
other nodes, but also be sink or source for traffic. They are both routers and hosts. These 
nodes are mobile and can also be switched on and off randomly thus creating fast changes 
in the network topology. The other type of nodes is mesh nodes that will only relay traf-
fic for other nodes. They are needed to guarantee connectivity even at times when the 
number of mobile clients is few. These nodes can be located at rooftops or other positions 
providing a high level of coverage.



49M-learning: Prospective issues

CONCLUSION

Technology is the foundation of realizing M-learning, standardization is the guarantee of 
a good M-learning system, and evaluation is the approach to examine the effect of an 
M-learning system. With this paper, technologies, standard and evaluation in the recon-
struction of M-learning systems have been analyzed. For the better comprehension and 
practical use of above concepts, related model, methods and detail realization steps were 
also provided. 

Learning is eternal theme in both M-learning and E-learning. Learning is a deeply per-
sonal act that is facilitated when learning experiences are relevant, reliable, and engaging. 
Different kinds of learning demand appropriate strategies, tools, and resources. There-
fore, technology in and of itself may not guarantee better learning. Successful M-Learning 

Internet

Ad-hoc client

Mesh node

Figure 4. An overview of a network consisting of mesh nodes and mobile ad-hoc clients
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should emphasize user’s experience, encourage contacts between students and faculty, 
develop reciprocity and cooperation among students, and give prompt feedback in order 
to improve itself ceaselessly. 

Also, a solution to counteract the digital divide was referred to. A possible solution was 
presented for providing high quality E-learning to people living in areas with no infrastruc-
ture for Internet and mobile communication or where the cost to use the existing infra-
structure is too high. This solution is based on wireless ad-hoc networks. The hardware 
platform presented is built using low cost high volume consumer products. Applying this 
system in practice would probably make it possible to reach everybody interested in using 
his or her right in education independent of the place of living or surrounding environment.
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ABSTRACT 

The goal of this article is to open new perspectives on teachers’ technology-supported 
professional development and offer advice, ideas and meta-policies, for educational policy 
makers for planning innovative, effective and cost-efficient models for teacher training. 

The goal is to learn what possibilities, challenges and problems teachers confront when 
implementing synchronous, web-based knowledge building in their in-service training and 
to find out what kind of advantages a web-based learning environment offers to teachers’ 
collaboration. 

The findings of the study indicate that synchronous web-based knowledge building, 
which is based on clear, authentic, real-life problem statements, supports teachers’ collab-
orative problem-solving and professional development in a meaningful way. The findings 
also indicate that a web-based learning environment provides, as a collective memory and 
a platform for shared writing, a unique possibility for the development of teacher commu-
nities. It is suggested that for supporting teachers’ professional development better in the 
future, educational policy makers should implement web-based knowledge building as an 
innovative model for teacher (in-service) training and foster genuine collaborative cultures 
in teacher communities. 

Keywords: synchronous web-based knowledge building, teachers’ professional develop-
ment, in-service teacher training

INTRODUCTION 

What is happening in the professional development of teachers? How can we benefit from 
new technologies to empower teacher development and collaboration in the context 
of educational change? I believe the potential in using web-based technologies both for 
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supporting teachers’ individual development and in fostering communities of teachers is 
great. The goal of this article is to offer new perspectives on teachers’ technology-support-
ed professional development and offer advice and ideas, meta-policies, for educational 
policy makers when planning innovative, effective and cost-efficient models for teachers’ 
in service training in future. 

This article is divided into five chapters. In the introduction, I present the key concepts 
of this study and the latest findings from educational research which is of most interest in 
relation to professional development, teacher collaboration and use of new technologies. 
At the end of the chapter, the objectives of the present research are described in more 
detail. In the second chapter, I introduce the context of the research and have a closer 
look to the web-based knowledge building, which is an innovative, technology-supported 
model for teacher in-service training. Then, in the third chapter, I describe the research 
process, methods and results. In the fourth chapter I present my research results and in 
the fifth I make my conclusions on the results and offer some new aspects on technology-
supported professional development and ideas for planning innovative policies for teach-
ers’ in-service training. 

Collaborative learning, web-based knowledge building and professional 
development 
The most essential concepts in this study are collaborative learning, web-based knowledge 
building and professional development. They all offer useful aspects to the dynamic pro-
cess, in which teachers learn to benefit new technologies meaningfully in their pedagogical 
practises. In next sections I will introduce these concepts in more detail for encouraging 
policy makers to critically reflect and assess how teachers’ professional learning in collab-
orative context could be supported by new technologies. 

The idea of collaborative learning is not new for educators. However, it has been strong-
ly emerging again in educational literature in the past two decades. Collaborative learn-
ing entails that new knowledge is not simply assimilated but actively constructed through 
joint problem-solving. Through intensive collaboration resources of the all participants 
may be used to facilitate advancement of learning. (Bereiter & Scardamalia 1987; Hakka-
rainen 2003.) Collaborative learning relies on dialogue (see e.g., Freire 1970; Senge 1990); 
it attempts to encourage people’s active involvement in questioning and in creation of 
knowledge instead of receiving information passively. Dialogue enables people to find new 
insights which they would not have achieved on their own; it creates richer understanding 
of the matter in hand and involves the free flow of new ideas. Collaborative learning is also 
closely related to the conception of collaborative knowledge building, but they are not 
synonymous. Instead, one could say, that in its’ best case, collaborative learning can lead 
to collaborative knowledge building. 

In this research, the concept web-based knowledge building means the facilitated, col-
laborative process, which takes place in a Knowledge Building tool of a web-based learning 
environment, which is software designed for supporting collaborative pedagogical prac-
tices. Currently, there are several software programmes planned for supporting shared 
discussions and group work on the market and also freely available on the Internet. One 
often hears mentioned the term, “online discussion”, which refers usually to synchronous 
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or asynchronous virtual conversations supported by the Internet in general. Web-based 
knowledge building has a more specific meaning. The software described in this article 
is designed for a particular social activity, which emphases participants as subjects and 
knowledge as object that is handled and processed by the participants (Leinonen, Ryymin 
& Korhonen 2005). In the Knowledge Building tool of the web-based learning environment, 
groups may carry out knowledge building dialogues and debates by storing their thoughts 
into a shared database. Knowledge building differs from other online discussions or chats 
in its means to achieve something more than just “information exchange”. Knowledge 
building has its bases on pedagogical approach called progressive inquiry learning (Hak-
karainen 2003) which means a sustained process of advancing and building knowledge 
characteristic of scientific inquiry. An essential aspect of this kind of inquiry is to engage 
collaboratively in improving shared knowledge objects; hypotheses, theories, explana-
tions, or interpretations. Knowledge building can be described as collaborative working 
for developing conceptual creations, for example practices and theories. (Hakkarainen, 
Lonka & Lipponen 2000, 274; Scardamalia & Bereiter 1992; 1994.) Benefits of knowledge 
building are that it makes the thinking of participants with different expertise open and 
perceptible. According to Scardamalia, Bereiter, McLean, Swallow and Woodruff (1989) it 
is easier for the community to discuss and adopt written rather than spoken thoughts. In 
this way the members of the community are able to learn developed cognitive practices to 
solve intricate problems. 

The days when teachers entered their classroom, closed the door and got on with 
teaching, to be visited only on occasion by inspectors, are gone. There is now an emphasis 
on self-evaluation, reflective practice and continuing personal and professional develop-
ment in teacher’s profession. Teachers are encouraged to take responsibility for their own 
careers. (Neil & Morgan 2003.) But what is the difference between professional growth 
and professional development? According to Beairsto (1996), intellectual growth means 
the acquisition of more knowledge and skills, basically within already familiar realms. Intel-
lectual development, instead, involves an extension into the unfamiliar and the emergence 
of new concepts, skills and behaviour. On the other hand, professional growth might be 
used to describe the broadening of expertise while professional development might be 
used to describe the process of extending into qualitatively new areas of knowledge or 
ability. In this article, teachers’ professional development is related to teachers’ process 
to develop new skills and practices when implementing innovative, technology-supported 
pedagogical practices. The qualitatively new areas of knowledge are aimed for within this 
process. For this purpose the concept of teachers’ professional development has been 
chosen to clarify the specific nature of the development described here. The context of 
the research and teachers’ in-service training are introduced in more detail in the second 
chapter. Before we go on, I think it would be useful to have a glance at the findings of lat-
est educational research about professional development, teacher collaboration and use 
of new technologies. These notes are important to bear on mind when reading this article 
further and planning school development projects in future. 

Informal, personal and interpersonal dimensions in professional development 
Many policy makers are aware of the basic principles of professional development, but 
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there are some new aspects, which might be beneficial when planning policy making re-
lated new technologies and networking. As we all know, the modern world is characterized 
by pervasive and rapid change. Professionals can no longer think in terms of being educat-
ed but in terms of becoming educated or enhancing our competence. Especially, accord-
ing to Ruohotie (1997) ongoing learning and self-development by employees is critical to 
the success of competency-based organizations, such as educational institutions. Ruoho-
tie (1996) introduces Dubin’s (1990) findings on phenomena which make continuous pro-
fessional development essential: rapid creation of knowledge, complexity of knowledge, 
technological innovation and global competition and concludes, that when external fac-
tors create a need for organizational changes to tasks and duties, individuals must respond 
to these changes in order to retain their competence. However, all authors who are trying 
to manage with reforms know that uncritical acceptance of every new development leads 
only to stress and confusion. Also, the role of the educators is far more active and autono-
mous than just responding to the need of global competition. For instance, here in Finland 
teachers are quite independent, highly-educated players, who actively participate into 
curriculum development (not only implementation), creation of new pedagogical practices 
and public discussion of educational and social values in the society. The critical question 
is then, as Ruohotie (1996) puts it: “when does a failure to change result in obsolescence 
and when is it an indication of stability and mature judgement”? An interesting view to 
teachers’ professionalism is offered with the concepts of competent and obsolete profes-
sionals (Kaufman 1974; 1990; see in Ruohotie 1996). Obsolescence of skills and knowledge 
can be defined, for example, as a lack of the up-to-date skills and knowledge necessary 
in order to perform in current and future tasks. A competent professional demonstrates 
innovative solutions to problems, seeks challenging assignments which involve advanced 
knowledge and have active interaction with colleagues. An obsolete professional, in turn, 
is no longer inclined or able to solve novel problems, is not familiar with the latest strate-
gies and equipment for his / her work and experiences decreased respect and credibility 
among colleagues. 

Why, then, teachers get involved with professional development, what makes them 
interested? Maurer and Tarulli (1994) have found some factors, which influence an individ-
ual’s decision to participate in development activities at work: perceptions related to the 
working environment, beliefs regarding the benefits of development, values and judge-
ments and personality factors such as identification with work and self-efficacy, which 
means how confident the individual is of his / her ability to learn new skills. Also, Ruohotie 
(1994; 1996) and Ruohotie and Nokelainen (2001) emphasise the motivational basis for 
professional learning: self-efficacy and personal effectiveness in the learner, as well as ex-
pectations of success, have a positive impact on achievement. In addition, the motivation 
to grow, the desire on the part of the learner to develop and experience new things, is one 
of the key factors in professional development. 

Leithwood (1999) writes that teachers learn through quite informal means from their 
colleagues and from the opportunities to socially process new information. Ruohotie 
(1999) introduces also another interesting, colleague-related insight for reflection teach-
ers’ professional development. He talks about relationship-based learning, which em-
phasises horizontal growth and interactive relations in working life. A career is defined in 
term of increasing competence, resulting from both developing expertise and expanding 
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personal networks. Educational policy makers know well, that the application of career 
research, which is based on experience in business life, in public school system, requires 
consideration of the unique circumstances of the school environment. Anyhow, I believe, 
that career research is relevant to education. For instance, a teacher’s personal life, formal 
and informal relations and accumulating experience are all having an effect on his / her 
work behaviour. This realization broadens the perspective on professional development of 
teachers and could have implications on the way in which educational authorities support 
professional learning in working life. 

Genuine collaboration and contrived collegiality
Collaboration is generally seen very positively in the educational field and several research-
ers have pointed out that teacher collaboration, dialogue in teacher communities or pro-
fessional sharing and caring empowers teachers to put into practice new teaching skills, 
adapting new technologies and creating new pedagogical solutions (Coronel, Carrasco, 
Fernandez & Gonzalez 2003; Snow-Gerano 2005; Kohonen 2001; Butler, Novak Lauscher, 
Jarvis-Selingr & Beckingham 2004; see also Boudah, Logam & Greenwood 2001; Briscoe 
& Peters 1997; Rennie 2001). Also, several educational researchers recommend, that an 
important factor in future is to establishing stronger teacher networks and communities 
for scaling up technology-supported pedagogical innovations (Granger, Morbey, Lother-
ington, Owston & Wideman 2002; Ilomäki, Lakkala, & Lehtinen 2004; Sleegers, Van Den 
Berg & Geijsel 2000; Spillane 1999). 

Strong partnership in a teacher community is founded on perseverance, empathy, 
common focus, equity and trust (Hargreaves & Fullan 1998). Hargreaves (1996) also talks 
about “moving mosaic”, the creative, flexible and collaborative culture of teachers, which 
enables individual community level development. However, research has also noted that 
collaboration is not easy to establish or maintain. There may be a lack of time and space 
for collegial interaction during the school day and the need for continuing pedagogical 
support for teachers after official interventions (Ryymin, Veermans & Lakkala, 2005), may 
mean that teachers feel unsafe when changing individual practices to work alongside col-
leagues (Lacey 1996; see in Neil & Morgan 2003) .There may also be school subcultures, 
such as isolation, contrived collegiality or balkanization, which means that competitive ter-
ritorial groups, (Hargreaves 1994; 1996) may prevent collaboration and professional de-
velopment. 

Hargreaves (1996) presents an interesting point of view for educational authorities: he 
claims, that the challenge in developing extended cultures of collaboration within teacher 
culture is, basically, a question of purpose and power. Collaborative cultures foster and 
build upon qualities of openness, trust and support between teachers and their colleagues. 
They capitalize on the collective expertise and endeavours of the teaching community. 
They acknowledge the wider dimensions of teachers’ lives outside the classroom and out-
side the school, blurring the boundaries between in-school and out-of-school, public and 
private, professional and personal, grounding projects for development and change in a 
realistic and respectful appreciation of teachers’ broader life. In turn, contrived collegial-
ity reconstitutes teacher relations in the administrators’ own image – regulating teach-
ers’ lives so that they support the predictable implementation of administrative plans, 
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rather than creating the development of teachers’ own (Hargreaves 1996, 283). Contrived 
collegiality is, as well, meant to assist the successful implementation of new approaches 
but it is characterized by a set of formal, bureaucratic procedures and, at last hand, does 
support neither individuals nor communities. In line with Ruohotie’s (1996) findings, that 
personal and interpersonal factors are meaningful in professional development, also Har-
greaves (1994; 1996) emphasises the importance of interweaving of the personal and the 
professional in collaborative cultures that enable teachers’ development and educational 
change. 

Many development projects of new technologies are empowered by local educational 
authorities and university partners of schools. Triggs and John (2004) researched the devel-
opment and dissemination of professional knowledge as it relates to teaching and learning 
with ICT. They challenged the linearity embedded in the professional development pro-
cesses and demonstrated, instead, how “micro”-, “meso”- and “macro-communities” in a 
development project inter-connected and improved professional development between 
teachers, teacher educators and researchers. I find it a very important realization that 
knowledge related to new technologies and professional development flows freely among 
development project participants, not from trainers to trainees or authorities to teachers. 
This research result supports, again, Hargreaves’ (1996) findings of “moving mosaic”; flex-
ible culture of collaboration. 

Teachers and web-based discussions 
This research focuses on in-service teachers’ technology-supported collaboration, which is 
synchronous and situated in web-based learning environment. This is why I find it relevant 
to introduce some previous findings on using online (web-based) discussions in teacher 
collaboration, and in adult education in general, in following sections. 

Several studies have determined that both synchronous and asynchronous online dis-
cussions are useful in educational purposes with adults but under certain critical criteria. 
Next, I’ll refer to a couple of the most frequent findings. At first, as all educators already 
know, writing (for instance, a response to a question in an on-line discussion forum) re-
quires greater reflection from an individual than face-to-face discussions (Harasim 1995), 
and this can, even, in the best case, contribute to the participant’s intellectual growth 
(MacKnight 2000). Secondly, it has also been shown, that online discussions offer teach-
ers new opportunities to talk and participate (Williams 1997), share and exchange their 
knowledge with colleagues (Dillon 2000; Selwyn 2000), and once again, interact in day or 
night with each other about things that matter most to them (Hargreaves & Fullan 1998). 
But still it raises the question; are there other benefits that web-based forums can offer to 
teachers’ professional development? 

Professional development by web-based interaction can’t be considered as a self-
evident fact. Many challenges are already well known among policy makers, and some 
of them are constantly emerging in educational debate. Lets have a quick glance to the 
challenges and problems next: virtual discussions are not very well structured and can be 
quite confusing, they can end up as open-ended and interest of participants can collapse 
before the discussion ends (Shafquat & Salter 2004), the loss of face-to-face interactions 
disturbs interpreting the discussion (Winter & McGhie-Richmond 2005) and too big discus-
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sion groups decrease individual contributions (Chidambaram & Lai Lai 2005) and, in worst 
case, there’s no interaction at all; Selwyn (2000) found that over a third of the requests for 
information in a teachers’ discussion forum remained unanswered. 

In this study, I describe especially teachers’ synchronous knowledge building in the 
Knowledge Building tool of the web-based learning environment. Are there some differ-
ences then between asynchronous and synchronous virtual interaction then? At least it 
seems, that synchronous interaction requires even more planning and guidance for re-
sulting coherent and deepening conversation than asynchronous. Recent research has re-
vealed, however, the following encouraging results and advantages in using synchronous 
interaction in adult education: the participants receive immediate feedback and they have 
ability to affirm implicit assumptions in conversation. With facilitative design (course de-
sign, group dynamics, questioning skills) it offers more coherent and a deeper argumenta-
tion process than asynchronous discussion and even more inclusive and intensive learning 
conversations than in face-to-face interaction. (Dracopoulos 2003; Cox, Carr & Hall 2004; 
McAlister, Revenscroft & Scanlon 2004; Wang 2005.) Still, is there something more to of-
fer? 

The objectives of the study 
In addition to research results reported earlier, it would be interesting to find teachers 
own experiences on using synchronous interaction. Do they find it meaningful to their 
professional development themselves? If so, how does it support development? Also, can 
teachers genuinely gain new knowledge through collaboration, or as Senge (1990) puts it, 
“gain insights that could not be achieved individually”? Or are the web-based discussions 
always more or less “artificial” (Selwyn, 2000) with fatal problems and hazards? Also, by 
inspired by Hargreaves (1994; 1996) I wonder, could the web-based knowledge building, in 
general, be applied for empowering genuine collaborative cultures of teachers instead of 
contrived collegiality? 

In this article, I introduce a process, which offers some new views to these questions 
and can help creating such innovative teacher in-service training, were web-based tools 
are implemented meaningfully. In the development project described within this research, 
teachers participated in synchronous conversation with more ambitious goals than just 
knowledge exchange or debate, they participated in “knowledge-building”. They aimed 
to solve accurate problems in their process of educational change. At the same time, they 
participated in the critical process of developing synchronous interaction so, that it would 
better benefit them in future too. From this basis, the new knowledge which is offered in 
this article, involves above all teachers’ own perceptions and experiences on benefits and 
challenges of using synchronous web-based knowledge building supporting their profes-
sional development. 

The objective of the present research is to determine what kind of possibilities, chal-
lenges and problems teachers report when they participate in the synchronous, web-
based knowledge building.

The other objectives are to search for answers to the questions of what kind of syn-
chronous, web-based knowledge building support teachers’ collaborative problem-solv-
ing meaningfully and, finally, what kind of advantages a web-based learning environment, 
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which includes the Knowledge Building forum, offers to teachers’ collaboration that no 
other media can offer? 

SYNCHRONOUS, WEB-BASED KNOWLEDGE BUILDING IN TEACHERS’ 
IN-SERVICE TRAINING 

Context of the development was the ITCOLE-project 
In this chapter I introduce the context of the development and research project, where 
synchronous web-based knowledge building was developed. The reason I’m describing 
you this case is because it’s important to know the general pedagogical initiative, which 
was behind the teacher training: development of new technology-supported pedagogical 
practices in teaching and learning. 

Synchronous, web-based knowledge building, which is called “virtual workshop” within 
the project and also in this article, was a part of teachers’ in-service training (Haatainen & 
Korhonen 2002; Ryymin & Korhonen 2003) which was created within the EU Commission’s 
ITCOLE-project (www.euro-cscl.org/site/itcole). The project was coordinated by the Uni-
versity of Art and Design of Helsinki, it was carried out in 2001–2003 and it had three scien-
tific and technical goals: to develop new pedagogical practices for technology-supported 
collaborative learning and progressive inquiry learning (Hakkarainen 2003), to design web-
based learning environments that support the pedagogical models and to disseminate 
good pedagogical practices in European schools. I find it important to remind the reader, 
before I go further in the project description, that the design process of the web-based 
learning environments of the ITCOLE project, Synergeia (http://bscl.fit.fraunhofer.de/en/
about.html) and FLE3 (http://fle3.uiah.fi), are still continuing and the software for both are 
available in the Internet. 

The initial pedagogical approach of the ITCOLE project, progressive inquiry learning 
means a sustained process of advancing and building knowledge characteristic of sci-
entific inquiry. It entails that new knowledge is not simply assimilated but constructed 
through solving problems of understanding. An essential aspect of this kind of inquiry is 
to engage collaboratively in improving shared knowledge objects; hypotheses, theories, 
explanations, or interpretations. Through intensive collaboration and knowledge build-
ing, resources of the whole learning community may be used to facilitate the advance-
ment of inquiry. Facilitation of progressive inquiry at school appears to require a change 
in the traditional division of cognitive labour between the teachers and students and to 
encourage students to take responsibility for their cognitive (e.g., questioning, explaining) 
and metacognitive (e.g., goal-setting, monitoring, evaluating) aspects of inquiry (Bereiter 
& Scardamalia 1987; Hakkarainen 2003). However, proper balance should be pursued in 
each pedagogical situation between teacher-controlled and student-controlled aspects of 
inquiry. Teachers should not rely too much on students’ creativity, but should provide in-
tervention with careful pedagogical guidance and expert-model when a student is not able 
to make progress (Hakkarainen, Lipponen & Järvelä 2002). 

The project was divided in three research stages. In the first stage, the pedagogical 
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models and research made on computer-supported collaborative learning (CSCL) in Eu-
rope were surveyed (Lakkala, Rahikainen & Hakkarainen 2001) and the alpha version of the 
project’s web-based learning environment application was built on the European models 
of CSCL. Then, teachers’ pedagogical and technical training was carried out in participating 
countries. In the second stage of the project teachers implemented their learning projects 
with the support of the alpha versions of the web-based learning environments and gave 
feedback on the usability of the applications. On the basis of the teachers’ feedback, the 
software was developed into the beta versions. In the third stage of the project teachers 
implemented learning projects in the beta versions and gave again feedback on the usabil-
ity. The web-based learning environments were developed in to the final versions and the 
good practices of computer-supported inquiry learning (hereafter, in this article, “technol-
ogy-supported inquiry learning”) were disseminated, for instance, through the web site of 
best practices, Ideabank (http://www.euro-cscl.org/Ideabank) and leaflets (http://www.
euro-cscl.org/site/itcole/itcole_brochure.pdf). 

Finland’s specific efforts in practical implementation 
This article concentrates on describing Finnish teachers’ experiences of synchronous 
web-based knowledge buildings. The teacher in-service training practices, especially vir-
tual workshops, were implemented and further developed in every detail only in Finland, 
where the participants’ goal was also to develop new, applicable strategies for teacher 
training, which would be maintained and further developed after the project too. The 
teachers’ training during the ITCOLE project was organized according to an in-service train-
ing and consulting model (Ryymin & Korhonen 2003). The goal of the training model was 
to empower teachers’ professional development in the context of new technology and 
foster educational change. The contents of the training included the following topics: the 
pedagogical model of progressive inquiry, web-based learning environments and princi-
ples of change management. The training lasted about four months, and was carried out 
two times during the three phases of the project. The training was organized as face-to-
face meetings, school consulting occasions, and in web-based environments. The training 
was divided in four stages typical for a development process: orientation-, action-, assess-
ment- and dissemination phases. The orientation phase consisted of introduction to the 
technology-supported inquiry learning. In the action phase, the teachers implemented the 
inquiry learning projects and were supported, in addition to school consulting, by face-to-
face workshops and virtual workshops (the synchronous web-based knowledge buildings). 
In the assessment phase, the process was evaluated and then, in dissemination phase, 
teachers participated into the distribution of the project results by presenting their out-
comes in their schools and in national and international teacher conferences. In the first 
and second stages of the project there were 10 teachers and 235 students participating in 
the project from Finland. Teachers who joined in the project’s first and second stages are 
called the pilot teachers. In the third stage of the project there were 21 new teachers and 
448 new students participating in the project in Finland. 

In this phase, it is good to clarify a bit more Finland’s role in the project. Among univer-
sity partners, there were also local educational authorities participating in the project from 
Finland; the Media centre of the education department of Helsinki City. The goal of this 
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Finnish partner was then more policy- and practice-oriented; the partner was aiming to 
empower educational change by embedding new technology-supported pedagogical prac-
tices in everyday school and maintain them after official project by new teacher training 
strategies. The training models were anyhow developed in collaboration with international 
project partners, the efforts appointed to implementation was decided independently in 
participating countries. In Helsinki, the project was situated into a wider national and local 
frame of reference of promoting web-based learning in schools. The national curriculum 
reform (in 2003) in Finland involves progressive inquiry learning (problem-based learning) 
and web-based learning (learning in networks, technology-supported learning) into the 
national curriculum of nine years comprehensive school and the secondary school. In addi-
tion, educational authorities and politicians in the City of Helsinki have empowered special 
regional emphasis on the development of web-based learning in all educational levels, 
from preschool to secondary school and vocational learning. Besides the ITCOLE project, 
there were several other pilot projects going on, different web-based learning environ-
ments and training models were evaluated and further developed in teaching. 

Finland’s specific efforts in practical implementation can be concluded also from the 
evaluation of learning projects within the ITCOLE project. All teachers from participating 
countries (the Netherlands, Italy, Greece) implemented progressive inquiry projects sup-
ported by a web-based learning environment within the project. When comparing Finn-
ish projects to the projects carried out in other participating countries one learns that 
the Finnish projects were, firstly, longer and, secondly, aimed more clearly towards the 
principles of progressive inquiry, such as collaborative knowledge-building and pursuing 
students’ own explanations. Brief descriptions of all projects carried out within the project 
are available in the final report (Emans & Sligte 2003) of the ITCOLE-project. The Finnish 
teachers implemented technology-supported inquiry learning projects on several school 
levels and in various subjects and projects varied from one-classroom projects to interna-
tional networks and from mainstream education to special needs education. In the second 
development stage, there were 8 different project plans and in the third stage 23 plans, 
one of them implemented in two different groups. 

The virtual workshops were organised in a Knowledge Building forum 
The synchronous web-based knowledge buildings were organised in the Knowledge Build-
ing forum of the web-based learning environment when in-service teachers were prac-
tically implementing technology-supported inquiry learning. The goal of virtual work-
shops was to support the process of implementing new pedagogical practices by offering 
teachers opportunity to collaborative solve problems emerged in the process. The goal of 
organising the virtual workshops was also to research and assess the model of synchro-
nous, web-based knowledge building with teachers and improve it according to teachers’ 
feedback. The knowledge building discussion was scaffolded and structured by Thinking 
Types, which label the thinking mode of each discussion note and are named according to 
the elements of interaction that are typical for a problem solving process. Thinking Types 
used in the virtual workshop were, for example: Problem, Own explanation, Comment, 
Deepening knowledge, Evaluation of the process, Summary and Organising work. Thinking 
Types have been developed earlier and used, for example, in CSILE-system (Scardamalia 
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& Bereiter 1992; 1994; Lipponen & Hakkarainen 1998). Usually Thinking Types raise many 
critical questions in aware readers, so let me spend a moment on the topic. Thinking Types 
are also called Knowledge Types (see Leinonen et al. 2005) and their usability as well as 
development is under continuous critical debate. For instance, although their purpose is 
to support, scaffold and clarify the problem-solving process, in some cases they may also 
district participants’ contributions in discussion. Within the ITCOLE project the Thinking 
Types were tested and developed in several phases together with teachers. The goal was 
to find the most coherent and reliable set of Knowledge Types for flowing problem-solving 
process. Teachers were not only testing the Types but also developing their labels and 
defining their meanings. Unfortunately it is not possible to go into this specific process in 
more detail here. In the latest version of the web-based learning environment, users can 
also define labels for Thinking Types themselves or choose the Thinking Types set from sev-
eral different options. I encourage all those interested to look closer at the software’s web 
site mentioned earlier or even to send their own suggestions to the development team. 

The synchronous web-based knowledge building sessions within the ITCOLE project 
were guided by teacher trainers, who represented both the training organization of local 
educational authority and university partners. There was one facilitator in each session. 
Before the virtual workshop, facilitator offered user support in general on functions of the 
web-based learning environment. The facilitator also divided teachers into groups of 6–10 
persons so that there were teachers from different schools school levels. During the virtual 
workshops facilitator guided knowledge building with questions, by encouraging teachers 
and by acting as an example in using the Thinking Types. 

Facilitators also took care of time, for instance, hinting at the need to move on to the 
conclusion making phase and closing the workshop when time ran out. They also made 
final summaries on teachers’ suggestions at the end of the workshop. During the pro-
cess, the facilitators paid special attention that their guiding was very careful and balanced 
between scaffolding and offering space for teachers’ expressions. Guiding, but not lead-
ing, was very demanding and facilitators developed their practices by collecting feedback 
from teachers, by monitoring each other’s actions and by analysing the saved database of 
knowledge buildings. It is not possible to discuss the role of facilitator deeper in this article, 
but some more information and reflection can be found from other publications (Ryymin 
& Korhonen 2003; 2004a; 2004b). 

RESEARCH AND DEVELOPMENT PROCESS

Next, I will take a closer look at the research and research methods: how the data was 
gathered from teachers, and how it was analysed and interpreted. The development pro-
cess of the synchronous web-based knowledge building included three research phases, 
in which teachers’ descriptions on their experiences were analysed. The process followed 
partly the stages of the ITCOLE project. The third research phase was, anyhow, one and a 
half years after closing the ITCOLE project. 
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Phenomenographic approach 
The analysis of teachers’ reports was carried out within the framework of a research ap-
proach called phenomenography (Marton 1988). It aims to reveal the qualitatively differ-
ent ways in which people experience and conceptualise various phenomena in the world 
around them. People are considered to be conscious subjects, who can build different con-
ceptions of phenomenon and express these conceptions by language. In this research the 
empirical data includes 27 teachers’ written reports and five interviews in which teachers 
reflected their experiences on virtual workshops and which were gathered in 2002–2004. 
From the point of view of the development process, I believe that the use of longitudinal 
data is an advantage, because it provides greater variation than a research based on only 
one interview or questionnaires. 

By adopting the phenomenographic approach I identified and grouped teachers’ ex-
pressions describing synchronous, web-based knowledge building on the basis of similari-
ties, differences and complementarities. Marton, Dall’ Alba and Beaty (1993, 282) found 
that expressions often represent different fragments of the same conception. In order to 
see expressions as representing different fragments of the same whole, researcher has to 
have an idea what the whole is like. To be able to decide whether or not two expressions 
reflect the same conception, the researcher must have an idea as well what the concep-
tion is; the conception is abstracted from the expressions that are considered to reflect it. 
These principles underline the participatory and active role of the researcher in the pro-
cess of interpreting the research data. 

There were different aspects of conceptions that emerged from the data in my analy-
sis. In this article, I have characterised and presented the categories of description for the 
grouped conceptions. Marton (1988; Marton & al. 1993, 283) makes a distinction between 
conception and categories of description. The conception refers to actual experiences, un-
derstandings and conceptualisations that people have of various phenomena. Categories 
of description are abstract tools used to characterise the conceptions. I consider that the 
categories of description, which emerged from the data, are meaningful in understand-
ing the characteristics and contribution of synchronous web-based knowledge building 
in teachers’ professional development. The phenomenographic approach is purposeful in 
this study, because it supported to find out teachers’ own experiences and the personal 
meanings they gave to the knowledge building. By adopting this method I reached the 
teachers’ immediate feedback; their spontaneous, free and genuine perspectives. This 
method offered teachers also possibility, besides expressing themselves freely, to empha-
sise those aspects they found most important. 

When assessing research, one has to pay special attention to the relationship the re-
searcher has to the research object as well as to the research context. In this study, I was 
one of the learning partners collaborating with teachers and developing the research con-
text, because I represented the training organisation of the local department of education. 
This means that both my assumptions and concrete actions have had an effect on the re-
search process, pedagogical settings and research context. For the phenomenographic ap-
proach it is, however, typical that the research is strongly related to the researcher’s pre-
sumptions and interpretations. According to Laine (2001), researcher’s awareness of her / 
his presumptions and starting points support to assess and monitor their impacts on inter-
pretation of research. The assumptions and starting points involve, first of all, researcher’s 
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theoretical (the previous research concerning the phenomena) and subjective framework 
in perceiving the world. In the process of this research I have needed constant critical re-
flection, conscious introspection and continuous open discussion about my presumptions 
and interpretations of research results with teachers and other project partners. Finally, I 
can conclude, that the analysis of the data has been iterative and interpretative by its na-
ture and the meanings that emerged from the data have been analysed several time under 
critical evaluation and aware of researchers’ partnership within the process. 

The three phases of data collection 

The first phase 
The data was collected through e-mail questionnaires, in the web-based learning environ-
ment’s Knowledge Building forum and by interviews in three phases, from 2002 to 2004. 
In the first phase, in spring term 2002, there were 10 pilot teachers participating in the 
two synchronous knowledge buildings, which were organised in the Knowledge Building 
forums of the alpha version of the Synergeia web-based learning environment (http://bscl.
gmd.de). Discussion was supported by following Thinking Types: Research problem, Own 
explanation, Deepening knowledge, Comment, Evaluation of the process, Summary and 
Help request (Rubens, Emans, Leinonen, Skarmeta, & Simons, in press.). Besides two syn-
chronous knowledge buildings, teachers participated into the long term (two weeks), asyn-
chronous knowledge building. (See more about Synergeia from http://bscl.fit.fraunhofer.
de/download/SynergeiaManual.pdf.)

There were four (4) teachers from lower level comprehensive school, two (2) teach-
ers form upper level comprehensive school and three (3) teachers from upper secondary 
school participating in the knowledge-buildings. Teachers were divided into two groups so 
that there were five teachers and a facilitator in each group. Both workshops had the same 
problem statement: “How can a teacher guide pupils to start their individual inquiry pro-
cesses?” and they lasted about two hours. After participating in the knowledge buildings 
teachers were either interviewed (5 teachers) or answered an open e-mail questionnaire 
(5 teachers). Additionally, seven (7) teachers evaluated virtual workshops in the semi-
structurated questionnaire at the end of spring term 2002. Teachers were encouraged to 
give their descriptions freely but, in addition, were also asked to reflect on do they pre-
fer to participate in the short-term (two-hour), intensive knowledge building or long-term 
(two weeks) knowledge building. 

The second phase 
There were 31 teachers participating in the second phase of the process in the autumn 
term 2002. Teachers were from lower and upper level comprehensive school and from sec-
ondary school. Seven (7) of the pilot teachers continued the project and 24 new teachers 
joined. In this phase, teachers worked mainly in teams. There were all together nine (9) vir-
tual workshops organised for the teachers in this phase. 21 teachers participated in those 
four (4) virtual workshops, which were evaluated. (There were about 5–6 participants and 
a facilitator in each group.) Evaluation of the workshops was ended, when it was noticed 
that the teachers’ descriptions didn’t bring any new information. According to Eisenhardt 
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(1989) the ideal number of cases in a research cannot be defined in advance and acquisi-
tion of the cases can be finished when theoretical saturation is reached. 12 teachers from 
21 participants answered the open questionnaire in the Knowledge Building forum of web-
based environment right after the virtual workshops. 

The synchronous knowledge buildings were one and a half to two hour guided ses-
sions. Compared to the first phase workshops the problem-statements were formulated 
more clearly and the problems chosen were authentic, real-life problems, initiatives of 
participating teachers. The first problem statements were, in any case, the same as for the 
pilot teachers in the first research phase: “How a teacher can guide pupils to start their 
individual inquiry processes?”. The problems of the third and the fourth workshops were: 
“How can evaluation support achieving the goals of learning?”. There was special attention 
paid to guiding the workshop, for instance, the workshop was divided in phases for helping 
the collaboration. (See in more detail: Ryymin & Korhonen 2003.) The knowledge buildings 
of the second research phase were organised in FLE3 web-based learning environment 
(http://fle3.uiah.fi). Following Thinking Types were used in this time: Problem, Own expla-
nation, Deepening knowledge, Organisation and Summary. 

At the end of the knowledge buildings teachers answered the following questions: “How 
did the virtual workshop work? Did you gain new knowledge? Were you able to present 
your own thoughts? Did you get answers to the questions that were on your mind? Did the 
Thinking Types help knowledge building? Is it worth while to organise virtual workshops in 
the future? Do you have any development ideas for the virtual workshop?”. Teachers were, 
especially, encouraged to give their free description and to highlight perspectives that they 
perceived most important. 

The third phase 
In the third phase of the process teachers, who had participated in the ITCOLE project 
in Finland, answered to the delayed post-measurement about one and a half years (1,5) 
after finishing the official project. This questionnaire made it possible to acquire valuable 
data of how teachers were implementing technology-supported progressive inquiry af-
ter the project. From the 26 teachers, who responded to this questionnaire, the ten (10) 
most active were chosen to answer an additional, more in-depth questionnaire. These 
teachers had been actively implementing technology-supported inquiry learning in their 
work and acting also as tutors for other teachers. (In this article this group of teachers is 
called “advanced teachers” hereafter.) Through an additional questionnaire, it was wanted 
to discover these teachers’ experiences and opinions of web-based knowledge building 
long after the official project. Secondly, it was interesting to find out how teachers had 
implemented web-based knowledge building in practice and, thirdly, to acquire informa-
tion about teachers’ actions as promoters of technology-supported inquiry learning. The 
in-depth questionnaire consisted of 17 open questions which focused on the following 
four themes: 1) Teachers’ actions as tutor for colleagues (dissemination of technology-
supported inquiry learning), 2) Teachers’ participation in other pedagogical development 
projects, 3) Teachers’ professional networks and collaboration and 4) Knowledge building. 

The theme “Knowledge building” included seven (7) open questions: 1) Have you im-
plemented web-based knowledge building with your colleagues after the ITCOLE-project? 
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For what purposes? 2) Canvweb-based knowledge building support teachers’ professional 
knowledge building according to your experiences?, 3) What kind of advantages or disad-
vantages have you found when using Thinking Types in knowledge building processes?, 4) 
What kind of benefits, problems or challenges do you find when participants in the web-
based knowledge building are representing different schools and school levels?, 5) What 
kind of advantages can the web-based learning environment, which includes Knowledge 
Building forum, offer to teachers’ collaboration that no other media can? 6) Would some 
other media, than the web-based learning environment, support teachers’ collaboration? 
and 7) Have you implemented Knowledge Building forum in the web-based learning envi-
ronment with your students? It is good to notice that the concept web-based knowledge 
building involved both synchronous and asynchronous practices in this questionnaire. The 
three phases of data gathering are described in detail in Table 1.

Table 1. The three phases of data collection. 

Phase 1.
Spring term 2002

10 Pilot teachers participate in 
two virtual workshops.

10/10 Pilot teachers answer 
the open e-mail questionnaire 
or were interviewed.

Phase 2.
Autumn term 2002

21 Teachers participate in four 
virtual workshops.

12/21 Teachers answer the 
open questionnaire in the 
web-based learning environ-
ment’s discussion forum.

Phase 3.
Spring term 2004

26/31 Teachers answer the 
delayed post-measurement 
questionnaire.

10/10 Teachers answer the 
additional open questionnaire.

RESEARCH RESULTS 

Results of the first phase: teachers prefered brief synchronous knowledge 
building 
All Ten (10) pilot teachers prefered the short-term, synchronous knowledge building to the 
long-term and asynchronous. The following three categories of conceptions emerged from 
the teachers’ descriptions: I) Time management, II) Need for clear problem stating and III) 
Technical challenges (Table 2). Typical for the teachers’ descriptions was that the virtual 
workshop was reflected only by the conceptions associated with the practical conditions 
and workshop facilities. Teachers, for instance, didn’t use conceptions related to the vir-
tual workshops goals, such as generating new knowledge or solving the problem stated. 
Teachers didn’t reflect their own contributions on the knowledge building process either. 
Below I present the themes of the categories in more detail and give examples from each 
category. 
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I) Time management: 

“From the point of view of the teacher the two-hour period is better. Then you really con-
centrate on the topic.” 

The first category, Time management, means, that teachers emphasised the benefits of 
the brief (about 1,5–2 hours) and synchronous virtual workshop. They argued that it is 
difficult to find time for a long-term asynchronous discussion, which also loses cohesion 
easier or can be forgotten even. When the time of the virtual workshop is agreed early 
enough, and when a facilitator takes care that the duration of the workshop is not ex-
ceeded, the synchronous, web-based knowledge building can be useful. When discussion 
was kept brief it gave teachers the feeling of efficiency and they described that they can 
participate more easily in this kind of workshop, for instance directly after lessons at their 
own PC, than in traditional face-to-face meetings in other places. Everyone in interviews 
and in written feedbacks stressed the benefits of brief workshop. 

II) Need for clear problem stating: 

“The clear problem-statements would keep discussion on the subject.” 

The second category, the need for clear problem stating, is critical, and almost all teach-
ers had some feedback related to organising workshop in coherent and meaningful way. 
They found that a clear problem-statement, a question, which is simple enough, guides 
the interaction and scaffolds participants to stay on the point. For example, not so many 
supportive or clarifying questions which were presented, at the beginning of knowledge 
building is needed. One leading problem presented is a good and clear starting point and 
guides the discussion to stay on the right subject. 

III) Technical challenges: 

”Unfortunately I couldn’t log in at the beginning.” 

The third category, Technical challenges, is about the technical problems that emerged. 
Fortunately, only a couple of the teachers had problems in technical use of web-based 
learning environment and the problems were easily solved. This was anyhow very critical, 
because if teachers couldn’t, for instance, log in synchronously and joined in later, it was 
difficult to find the current stage of the debate.



69Web-based knowledge building and teachers’ professional development

Table 2. Categories of description in the first research phase. Teachers’ experiences on the 
possibilities, challenges and problems of the virtual workshop.

I Time management

II Need for clear problem-stating

III Technical problems

Results of the second phase: synchronous knowledge building generated 
meaningful knowledge 
There were altogether twenty one (21) teachers participating in those four workshops, 
which were evaluated and twelve of them (12/21) wrote their descriptions in a Knowledge 
Forum. The following categories emerged: I) New knowledge, II) Encouragement to imple-
ment web-based knowledge building in teaching, III) Feeling of participation, IV) Usability 
of the Thinking Types and V) Technical challenges (Table 3). 

The first category, New knowledge, was an essential theme from the point of view of 
knowledge-building’s goals. Ten out of twelve (10/12) teachers described that they had ac-
quired new and useful knowledge as a result of the knowledge building. There were differ-
ent emphasis on the component parts of descriptions, but the conceptions teachers used 
(such as “knowledge”, “perspectives”, “ideas”) were related strongly to gaining new, mean-
ingful and usable knowledge or creating richer understanding of the matters of problems 
at hand. This supported teachers in the process of implementing technology-supported in-
quiry learning in practice. Teachers expressed that the knowledge-building had genuinely 
supported them in their process of learning and implementing new pedagogical practice. 

The second category, Encouragement to implement web-based knowledge building, 
emerged from the descriptions of six (6) teachers. They emphasised that the web-based 
knowledge building was an encouraging experience, which supports them in trying new 
pedagogical practices in their teaching. There was a relationship found between the first 
and second categories: conception of encouragement emerged in the same descriptions 
where the experience of the workshop was experienced as meaningful new knowledge. In 
this sense, the experience of reaching new knowledge seemed to motivate and also emo-
tionally support teachers to develop their pedagogical practice. Anyhow, I chose to create 
two different categories, because not all teachers, who reported gaining new knowledge, 
underlined that it was also encouraging them in particular. 

In the descriptions of the first or second category there was no conceptions related to 
the organisation of the workshop, for example controlling time or topic, used. This was a 
difference when comparing the results to the categories found in the first research phase. 
The emphasis of the assessment was, this time, on the qualitative analysis of the knowl-
edge building’s contents and goals. 

Here are two examples from the first and second categories of description. 
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I) New knowledge: 

“I gained new knowledge and something to think of.” 
“The problem was interesting and important in this moment. My thoughts around the sub-
ject became more clear.” 

II) Encouragement to implement web-based knowledge building in teaching: 

“I acquired new tips and encouragement to my own attempt.” 
“A good experience that helps when I plan the start of my own course[with web-based 
knowledge building]!” 

The third category is an important fiding too, Feeling of participation. This reminds Harg-
reaves’ (1996) descriptions of genuine collaborative cultures, where teachers are partici-
pating with their personal efforts to the collaboration. The twelve (12) teachers described 
very positively their experience of the feeling of participation in knowledge building pro-
cess. They also assessed that the problem-solving process progressed well or at least quite 
well, and the group-size was sensible. Ten (10) teachers reflected especially their own 
contributions and impacts on solving the problem. They found it positive that they had 
influenced the progress of the knowledge building. Typical for this category of description 
was, that teachers experienced that their own participation in the knowledge building was 
meaningful. Reading others’ current thoughts and the feeling of being noticed by other 
participants increased their experience of collaboration. Teachers’ feedback, in this cat-
egory, described strongly their personal experience of the workshops’ reciprocity, their 
own influence and ability to build new knowledge together with other teachers. Only two 
(2) teachers brought up problems in participation. The other teacher felt that knowledge 
building had ended too fast. The other teacher described, that it was unclear whether 
other participants answered his notes or not. Also from these descriptions emerged the 
importance of feeling of personal participation. The virtual workshop doesn’t become a 
meaningful experience to a person, if she / he experiences that she / he doesn’t have any 
personal influence on the process. Here are some examples from the third category: 

III) Feeling of participation: 

“The discussion progressed at the right speed. I had time to read the questions and it really 
felt good when someone commented to my notes.” 
“The size of the group was good. The discussion didn’t get out of hand and I had time to 
read everyone’s notes.” 

In fourth category, Usability of the Thinking Types, the criticisms of Thinking Types were 
presented. This was an important theme, which, on the other hand, told that the Knowl-
edge Building forum of the web-based learning environment still needed development so 
that it would better support teachers in collaborative knowledge-building. On the other 
hand, the appearance of criticism and ideas for further development told also about the 
commitment of teachers and the safe atmosphere within the process: teaches felt safe to 
show their real opinions and they could trust, that they would be heard. Altogether eight 
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(8) teachers paid attention into the usability of the Thinking Types that were used in the 
knowledge building and reflected how they supported problem solving and knowledge 
building. Six (6) teachers criticised Thinking Types for simplicity and wished to have more 
different Thinking Types in future. Here is one example of this category: 

IV) Usability of the Thinking Types: 

“I would like to have more Thinking Types. I use Own explanation -thinking type almost all 
the time and sometimes there would be a need for a Comment -thinking type. And some-
times there would be need for Help.” 

The fifth category, Technical challenges, is related, again, to the technical problems that 
emerged. It is a meaningful contribution, because according to previous research (e.g., 
Butler & Sellbom 2002) technical issues are still one of the biggest barriers preventing ev-
ery day use of learning technologies. Five (5) teachers described different technical prob-
lems in their feedback. Four (4) of the descriptions were related to problems of Internet 
access. The technical problems that bothered teachers in the second phase are reported 
in more detail in the ITCOLE project’s report (Haatainen & Korhonen 2002, 31-32). Here is 
an example of description of technical challenges: 

V) Technical challenges: 

“In the beginning I had problems with the Internet connections. But when I finally logged in, 
there were no more problems with the technical sides this time.” 

Table 3. Categories of description in the second research phase. Teachers’ experiences on 
the possibilities, challenges and problems of the virtual workshop.

I New knowledge

II Encouragement to implement web-based knowledge building in teaching 

III Feeling of participation

IV Usability of the Thinking Types

V Technical challenges



72 Essi Ryymin

Results of the third phase: web-based knowledge building can benefit teacher’ 
collaboration in an unique way 
One and half years after finishing the official ITCOLE project ten (10) advanced teachers 
were sent an in-depth questionnaire by e-mail. The advanced teachers reported that they 
had disseminated technology-supported inquiry learning to hundreds of teachers and tens 
of schools. Five (5) of them had became part-time teacher trainers with support of local 
educational authorities, and all of them had led at least three training sessions for col-
leagues. All advanced teachers still used pedagogical models of progressive inquiry and 
the ITCOLE project’s web-based learning environment in their teaching. Teachers reported 
that they had been continuing implementing both synchronous and asynchronous knowl-
edge building with their students and their colleagues. All teachers, except one, used web-
based knowledge building in collaboration with other teachers. The web-based knowledge 
building had been adopted also in curriculum work, planning courses, sharing knowledge 
and collaborating with educational researchers outside of the school, for instance. The 
teacher, who didn’t implement the knowledge building with colleagues, used it anyway 
with his students. All teachers, expect one, implemented web-based knowledge building 
also in their teaching. The teacher, who didn’t use it in teaching, had adopted it, in turn, to 
the collaboration with colleagues. Nine (9) of ten advanced teachers had experienced that 
web-based knowledge building supports teachers’ professional knowledge building. One 
teacher didn’t have an opinion on this matter. 

It is typical for the phenomenographic method to find the most essential characteris-
tics to generalize the phenomena under research. During this research process, new ques-
tions emerged, for instance: how teachers, who had actively implemented technology-
supported inquiry learning and collaborated with their colleagues longer than just within 
official project, describe the meaning of web-based knowledge building in teacher col-
laboration? Or is there any specific meaning in this model within teacher collaboration: is 
the innovativeness or speciality just a presumption of the research? Also, from the point 
of view of educational policy makers, it is useful to critically research the elements of web-
based knowledge-building and reflect, is the dissemination of the modern technologies, 
last, worth the political and financial effort? 

With these questions I thought it relevant to research the answers to the question 
“What advantage does the web-based learning environment (which includes Knowledge 
Building forum) offer to teachers’ collaboration that no other media can?” in more detail. 
This question was included in the questionnaire for advanced teachers introduced in the 
chapter “The three phases of data collection”. 

All ten teachers answered the question. The answers were analysed by phenomenolog-
ical approach for finding out the qualitatively different ways in which teachers experience 
and conceptualise the meaning of the web-based learning environment and knowledge 
building in teachers’ collaboration. The following three categories of description emerged 
from the data: I) Saving the process of knowledge building as a collective memory, II) De-
veloping thinking through the shared writing process and III) Independence of time and 
place (Table 4). In the first and second categories of description teachers’ conceptions 
were strongly associated with collaborative learning and knowledge building. The third 
category descriptions the web-based learning environment was perceived as a traditional 
file of documents, but free from time and place distinctions. 
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In first category of description, Saving the process of knowledge building as a collective 
memory, seven (7) teachers reported that the web-based knowledge building serve teach-
ers’ collaboration uniquely because of the process of knowledge building can be saved to 
the Knowledge Building forum. The saved process becomes, in time, a collective memory 
where teachers can return later. This supports, according to teachers’ descriptions, the 
progress of collaborative knowledge building in a teacher community. Teachers perceived 
that the web-based learning environment is not just a database for the new knowledge 
generated. The knowledge building process itself was considered to be meaningful in 
teachers’ collaboration. The web-based learning environment can become, in the best 
case, a unique, collective memory for collaborators. Teachers can later monitor the differ-
ent phases of the process and learn from them. Here are examples of teachers’ replies in 
the first category: 

I) Saving the process of knowledge building as a collective memory: 

“The web-based learning environment serves as a collective memory and at the same time 
as a memory of development process itself.” 
“Discussion on the web is saved and one can return to it later on.” 

Also the second category, Developing thinking by shared writing process, was a critical 
finding from the perspective of teachers’ professional development. Six (6) teachers expe-
rienced that the special value of the web-based knowledge building in teachers’ collabora-
tion is related to the development of thinking by writing and sharing thoughts collabora-
tively by writing. In these descriptions, teachers linked the conception of learning strongly 
to the conception of collaboration and they found the web-based learning environment 
unique tool in supporting collaborative learning. Säljö (1979) and Marton and colleagues 
(1993) have investigated how learning has been conceptualised. They found several con-
ceptions of learning with different emphasis, but none of them was related to the col-
laborative learning or conception of collaboration. Learning is traditionally very strongly 
associated as an individual pursuit. When interpreting data of this research, it is important 
to remember the context of the research: teachers had been taking part into professional 
training, where collaborative learning methods were actively developed. According to the 
findings described above, it seems that the intervention succeeded in empowering teach-
ers to review conceptions of learning in a more collaborative context. It is also remarkable, 
that there were strong connections between the first and the second categories. Six (6) 
teachers’ descriptions were grouped both in first and second category. However, teach-
ers presented these arguments as independent entities so that grouping descriptions in 
different categories was found relevant. Here are some examples of the second category: 

II) Developing thinking through the shared writing process: 

“Writing improves thinking and the result can be more organised than in oral face-to-face 
communication.” 
“The participants from different schools, cities and even countries add the value of the vir-
tual workshop. Saving knowledge building process into visible paths or layers is an absolute 
advantage of the virtual workshop.” 
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Only three (3) of the advanced teachers emphasised that independence of time and place 
when describing the web-based learning environment, and the third category, Indepen-
dence of time and place, was formed on the basis of these descriptions. Typical for these 
three reports was that there were no concepts related to knowledge building, collabora-
tive learning, learning by writing or collective memory like in reports of other teachers. 
Here is one example of the third category: 

III) Independence of time and place: 

“Independence of time and place is a practical benefit.” 

In addition, two advanced teachers reflected the meaning of the web-based learning en-
vironment from the point of view of democracy and equality in teachers’ collaboration, 
for example: “In ordinary teacher meetings and seminars the loudest teachers are lead-
ing the process. A shared memory is more democratic because every one has a right and 
responsibility to make his own conclusions.” Although all teachers were asked to consider 
if some other media than a web-based learning environment would better support teach-
ers’ collaboration, only two teachers considered an option, which was a video conference. 
Also these teachers emphasised the meaning of shared, written document in collaborative 
learning: “Organising a video conference could be almost as good as the using web-based 
learning environment. The disadvantage would be that the discussion can’t be studied af-
terwards in written form.” It is good to notice, that in third phase the question as well as 
teachers’ answers involved both asynchronous and synchronous use of web-based knowl-
edge building and their differences were not analysed. 

Further, one interesting aspect to teachers’ professional development emerged within 
this research, that is worth of a section of its own. It is the development of the concepts in 
teachers’ description from the first research phase to the third. Longitudinal perspective 
is offered by those seven (7) pilot teachers, who committed to the process from its first 
stage and finally became “advanced teachers”. In the first phase they concentrated on 
technical and organisational aspects and the pedagogical meaning of web-based knowl-
edge building wasn’t found yet. In the second phase, when they already had more experi-
ence on technology-supported inquiry learning, they used more pedagogical concepts in 
their descriptions and emphasised, for instance, knowledge-generative elements of knowl-
edge building. Finally, in the third phase, they described knowledge building by advanced 
pedagogical concepts and reported, such as “collective memory” and reported how they 
had been implemented it in both in teachers’ collaboration and in teaching. In this sense, 
the professional development of these particular teachers seemed to have a sustainable 
nature and their expertise had extended into qualitatively new areas of knowledge.
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Table 4. Categories of description in the third research phase. Teachers’ experiences on the 
advantages of the web-based learning environment for teachers’ collaboration no other 
media can offer.

I Saving the process of knowledge building as a collective memory

II Developing thinking through the shared writing process

III Independence of time and place

CONCLUSIONS AND DISCUSSION 

In this chapter, first, I offer a summary of the research results and then conclude with 
some perspectives and advice, “meta-policy”, for educational policy makers for consid-
ering synchronous web-based knowledge building as one innovative model for teachers’ 
professional development. 

Summary of research results 
According to the research results synchronous web-based knowledge building, which was 
guided and facilitated by accurate Thinking Types and based on clear and authentic, real-
life problem statements supported teachers’ collaborative problem-solving in a meaning-
ful way. It empowered teachers to create new knowledge, which they found usable when 
embedding new, technology-supported pedagogical practices in everyday schooling. One 
particular advantage of synchronous knowledge-building was also the feeling of participa-
tion: teachers felt that their thoughts were heard and they had a personal impact on the 
problem-solving process. Teachers also described that the two unique advantages, that a 
web-based learning environment, which includes Knowledge Building forum, can offer in 
general for teachers collaboration are the possibility to save the collaborative knowledge 
building process of a teacher community as a collective memory and the possibility to de-
velop thinking by shared writing. 

The challenges reported were related to technical problems and to the use of Thinking 
Types, although the technical problems didn’t play a major role in teachers’ experiences. 
The effect of technical problems on educational innovations is however crucial and I will 
discuss this matter later in this chapter. Instead, I have no opportunity to discuss on the 
development of Thinking Types in more detail here; the theme is wide and worth its own 
article. It is in any case important to conclude that the use of labelled notes in collaborative 
problem-solving process needs constant critical reflection. It is important to assess when 
they are genuinely scaffolding the collaboration and when, in turn, they are not supporting 
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the advancement of the dialogue in their best possible way. As a summary, the findings 
of the present research reveal that synchronous web-based knowledge building supports 
teachers’ professional development meaningfully and when planning the implementation, 
it’s important to pay attention to use of Thinking Types and technical challenges. 

However, the limitation of the present study is that is focused on one development 
project only. Hence, it is difficult to judge the effects in the present case and it is possible 
that some of the teachers’ descriptions would appear differently, and be far more critical, 
for a larger sample and in different school communities.

Knowledge-building and generation of new solutions to accurate problems 
From the point of view of educational policy makers synchronous, web-based knowledge 
building offers one applicable tool for committing teachers personally to their profession-
al development and for supporting them in educational change. This innovation enables 
them to generate new solutions to the problems at hand quickly, cost-efficiently and in a 
democratic way in the process of reforming pedagogical practices. The knowledge flows 
freely between knowledge building participants: it’s not received outside of the schools 
from authorities, but the authorities involved in intervention can participate in to the 
knowledge building as well. However, it is important to realize that the efficient use of 
synchronous web-based knowledge building needs a facilitator, a co-learner, a guide, who 
is familiar with new pedagogical practices, aware of teachers’ professional needs and the 
process of educational change. In this study there was a teacher trainer guiding the knowl-
edge building, but a facilitator can also be, for instance, an experienced teacher from a 
school or region. 

The more qualified goals than just information exchange 
Most policy makers are familiar with the suggestions to create more possibilities for infor-
mation exchange among teachers. However, web-based knowledge building can be used 
for reaching more qualitative goals than just information exchange: it can empower indi-
viduals to exceed their limits and open new perspectives. Web-based knowledge building 
can also be used as a tool for the whole school community, where participants can share 
their thoughts by writing and monitor their individual and collective development. This 
may strengthen schools to take more responsibilities of their own development and its 
assessment. Knowledge building is also a very democratic tool for collective purposes: all 
participants have equal possibilities to express their views by writing, not only the most 
out-going personalities, who easily dominate conversations in teacher meetings. 

Interweaving informal and formal networks 
A couple more advantages can be pointed out when considering embedding synchronous 
web-based learning in a teachers’ in-service training. As a training occasion, it is easier to 
include in teachers’ busy schedules than face-to-face-occasions, especially when there are 
teachers from several different schools participating. It can also be more efficient than 
a long-term asynchronous online discussion which is, after the initial enthusiasm, easily 
forgotten among everyday schooling rush. Web-based activities, in general, can also be 
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flexibly used as tools for interweaving the informal and formal contacts of teachers and 
other partners in educational interventions, which may increase teachers’ motivation to 
participate in developmental activities in general. For instance, teachers who actively de-
velop their technology-supported working practices and also mediate this new knowledge 
to their colleagues use web-based learning environments in many creative ways. Among 
other things, they communicate through web-based learning environment with their col-
leagues from other schools, study other teachers’ learning projects, create resource banks 
and personal files for interesting topics, publish their own documents, plan new lessons 
and chat with their colleagues informally. The innovative use of web-based learning envi-
ronment may play one supporting role when empowering teacher communities towards 
genuine cultures of collaboration. 

Advantages of regional networking 
Through web-based learning it is possible to promote teachers’ collaboration at local, re-
gional, national and even at international level. In this research, teachers created local, 
interschool networks from the same geographical area. Web-based learning environments 
offer useful possibilities for municipalities from different regions to collaborate and estab-
lish networks for reaching joint educational objectives cost-efficiently. In international net-
works, educational authorities and teachers can make pedagogical innovations available 
and further generate them even to a global extent. In practice, there are, however, many 
challenges associated with global learning communities, for instance, language barriers 
and cultural and political differences. 

Teachers’ partnership in development 
I would like to emphasise, that it is important to involve teachers not only in the process 
of developing new, technology-supported pedagogical practices, but also in developing 
new models of teachers’ professional development as well. Teachers should take, like any 
professionals today, more personal responsibility on renewing and reviewing their work-
ing practices. Policy makers should respect teachers’ dignity and autonomy in this process. 
The traditional and hierarchical models of school reforms including “contrived collegiality” 
(Hargreaves 1994; 1996) won’t sustain in practice, but still, the development projects need 
professional project management and responsibility-taking from educational authorities. 
Teachers should participate equally in knowledge creation and dissemination, which is ad-
vice easier to agree with in theory than put into practice. Proper balance should be cre-
ated in each educational intervention between teacher-generated and authority-guided 
aspects of process. 

New, innovative practices for policy-making needed 
Many educational authorities represent governmental or regional public sectors, where 
divisions and departments have traditionally districted carefully their information dissemi-
nation and followed hierarchic implementing strategies. In addition, many municipalities 
are often sensitive to show the limits of their knowledge, which is needed when creating 
new knowledge (instead of information dissemination) in collaboration with others. Many 
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authorities would benefit of rehearsing new guiding and managing practices related to 
participatory planning, co-learning and collaborative problem-solving. One applicable tool 
in this task, supporting the professional development of educational authorities, could be, 
again, web-based knowledge building and web-based learning environment in general. 

Combining web-based knowledge building to other training 
The best benefit of the synchronous web-based knowledge-building is gained when it 
is linked to the larger and longer program of professional development which includes 
many different activities and is based on pedagogical principles and educational theory. 
As all policy-makers know, educational change needs time, debate and reflection: it goes 
through change resistance and early adopters to finally accepted new practices. Knowl-
edge-building can be considered as one practical tool supporting the intervention. It can 
also offer a possibility to deepen the themes discussed within the program, monitor the 
change aimed in the process and even accelerate the educational change by making its 
phases more visible and concrete. It is good to realize, that synchronous web-based knowl-
edge building doesn’t replace face-to-face meetings and their meaning, for instance, in 
collaborative trust building. However, I don’t see this innovation just a complementary 
action to the traditional training either: synchronous web-based knowledge building can 
be successfully used beside more traditional training occasions because it has its special 
elements other current practices of teacher in service training can’t offer. When plan-
ning the training within a development project, it is crucial to realize that teachers need 
pedagogical support also after official intervention (Ryymin et al. 2005 ). In the context of 
educational change policy makers should then anticipate the need for continuous support, 
plan sustainable models for teachers’ professional development and involve, for example, 
resources of web-based collaboration innovatively in to the process. 

New innovations and public agreements 
The special challenge for educational policy makers is to involve technology-supported 
educational reforms, which aim qualitatively at better learning and teaching, to political 
documents, declarations and public agreements. For instance, if policy makers genuinely 
aim for the innovations of web-based learning being implemented and disseminated in ev-
ery school, schools must be obliged to include them to the curriculum, information strat-
egy and annual working plans. Another concrete challenge policy makers may face is that 
schools still don’t have, and they are not guided to make, a qualified plan for the teachers’ 
professional development. With this question the principal of the school is in key role: she/ 
he isn’t a traditional school head anymore, but the leader of technology-supported learn-
ing community. In this means, also principal’s professional development programs should 
be reformed and modernized. 

School-based plans for teachers’ professional development 
In many schools, teachers decide alone in what training they participate and the training 
benefits often only individuals or small groups of teachers. Policy makers should support 
principals to create such an annual, community-level development plan where is clearly 
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agreed what is the most important training according to the school’s curriculum, mission, 
visions and goals, who is to participate in the training and how the knowledge from it is 
shared with others. Also, when the whole school is joining in the development project an 
agreement is needed for making the decision visible and concrete for all members of the 
school community. Many schools are using school-based teacher tutors in empowering use 
of web-based learning and ICT in teaching in general. This so-called peer training has been 
noticed to be a useful, cost-effective way to offer professional development for teachers in 
their authentic learning context (Showers, Murphy & Joyce 1996). Unfortunately, in many 
cases, the concrete goals of peer training or tutoring in school are not agreed in detail, nei-
ther is who is to participate, how the time for tutoring is going to be fitted into the school 
day, how the process is to be reviewed and improved, what the guiding practices used are 
going to be nor what credit the tutor gains from his/her efforts. The tutors are also often 
very alone in the course facing the unpredictable, new problems related to technology-
based reforms. Policy makers and principals can offer, among other professional guidance, 
the model of web-based knowledge-building for teacher tutors to make their work more 
collaborative and visible; improving the quality of their work. 

Authority-level reforms required for relevant technical support 
When planning better interventions in technology and education, policy makers will usu-
ally face quite disturbing technical problems at some stage of the process. The use of web-
based learning environments should be so robust and non-problematic that teachers are 
totally free from technical worries and able to concentrate fully on the educational pro-
cess. At least, technical support should be easily and immediately available for teachers. 
The persons responsible for technical infrastructure of schools and school regions should 
be seamlessly committed to the pedagogical development projects and strategies. This 
usually means lots’of arrangements and attitude changing on the educational authority 
level. In many regions public equipment and software investors and pedagogical reform-
ers work separately and don’t always even know about each others interventions. The 
responsibilities and the procedures of technical support should be crystal clear and openly 
agreed with all the participants within the development project. Once again, empowering 
free flow of knowledge between public sector departments and units needs even stronger 
efforts from policy-makers than fostering knowledge creation at school level. In addition, 
when equipment and learning are genuinely merging, there’s need for a new kind of ex-
pertise among educational authorities: people, who know both technology and education. 

Awareness of tensions and change resistance 
It is also significant to realize that technology-supported collaborative processes are as 
full of tensions and contradictions as collaboration among humans in general, if not more 
because of its technological dimension. There can be many questions related to themes 
like commitment and disagreement, trust and control, traditions and modernization raised 
among participants, especially when the process of educational change is proceeding from 
early adopters to whole school community. Collaboration for collaboration’s sake only is 
not beneficial: it must be constantly analysed and critiqued in order to define the most 
meaningful benefits for all. It is not enough that policy-makers know the risk elements 
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of collaboration and impacts of change resistance, even if they are specialists of the mat-
ter. Also school communities, especially teachers, who are in the middle of the process of 
educational change, should be offered knowledge as well as tools for analyzing and coping 
with these phenomena. 

Future actions
The future offers variety of new media and technological tools for teachers’ professional 
development. Innovative mobile phones, immersion of television and Internet as well as 
development of intelligent interfaces offer new choices for interaction and knowledge cre-
ation as well as widening the learning communities. Teachers and schools will act, and they 
are already acting, in networks, which consist of not only people, but intelligent, mediating 
tools, different information sources and interactive media. But as interesting as research-
ing new technology is to research the meaning that teachers, students and other partici-
pants in modern learning communities give to the new technology in their personal and 
professional life. Understanding and supporting human development is most important, 
in future too. 
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ABSTRACT

In this contribution, we describe the activities and promotion programs installed at the 
Bonn-Rhein-Sieg University as an institution and at the Department of Computer Science 
respectively for increasing the total number of computer science students and in particular 
the female rate. We report about our experiences in addressing gender aspects in educa-
tion and try to evaluate the outcome of our programs with respect to our equal rights for 
women strategy. We propose a closer look at mental self-theories enabled by E-portfolios 
to address also gender issues in Computer Science. Moreover, reasons are identified and 
discussed which may be responsible for the reduced interest in particular of female young 
adults to choose a computer science study program. 

Categories and Subject Descriptors: K.3.2 [Computer and Information Science Educa-
tion]: Computer science education
K.4.0 [Computers and Society]: General

General Terms: Management, Measurement, Human Factors.

Keywords: Gender Issues in Computer Science Education.

INTRODUCTION

The total number of computer science students is decreasing in EU states and the female 
rate still keeps much too low. Far reaching economical and social problems stemming from 
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these developments become visible on the horizon. These problems will heavily influ-
ence prosperity and economical and social successfulness of states, nations and EU-wide. 
Therefore, we urgently have to understand the reasons, identify the real causes and take 
appropriate actions why young adults do not choose computer science study programs.

The Bonn-Rhein-Sieg University of Applied Sciences has been founded with the dedi-
cated strategy to promote female employees and students. Therefore, we see back to 
quite a history in promotion programs for female students and faculty members. 

In this contribution we report about our female promotion programs at the Bonn-Rhe-
in-Sieg University, which are Girls’ Day, audits for family qualification, day care centers for 
children, special working rooms for employees with children, holiday programs for the 
children of students and employees, help contact points, a special hiring strategy for in-
creasing the female rate of the employees, and gendering of courses. These programs are 
described in the next chapters. In the remainder of this contribution the mental theories 
of young adults are investigated to understand the problem of choosing or more precisely 
not choosing computer science study programs. A basket of activities are proposed to 
tackle the gender problem in the student body of Computer Science as well as to improve 
learning and teaching methodologies in general.

IMPLEMENTATION OF GENDER ISSUES 

Although equal rights for women was a given profile element during the foundation pe-
riod of our university and still is considered as one of the four mission statements of our 
institution, the implementation of it, in particular if it is not understood literally, required 
specific approaches for the different needs, departments and disciplines. The more broad 
perception of this profile element with respect to education in computer science and the 
Computer Science department as a whole respectively was that the number of enrolled 
female students in computer science programs should be increased (dramatically). The low 
enrolment of female computer science students is a well-known effect in many but not all 
industrialized western countries. For years the ratio used to be more or less stable in the 
area of 17 to 15 percent in Germany, which was and still is considered as too low from vari-
ous stakeholders in politics and industry. However, this low ratio in our department was 
and still is decreasing below or close to a level of 10% in the last few years (see Fig. 2.1). 
Therefore, special efforts have been developed to try to counteract this development. 

One very critical observation which is considered to counteract the low enrolment 
rates of females in computer science and engineering was found in the self-perception 
influence of the image or better role model of engineers and computer scientists in the 
public or more specifically in the media. More details on associated reasons and causes are 
given in the next chapter. However, based on these findings the following activities have 
been developed and undertaken to react on the reduction of female enrolment numbers:

• development of gender specific advertisement strategies for addressing in particu-
lar female high school students 

• revision of the hiring strategy for faculty members
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• revision of the didactics of courses to adapt to the particular learning needs and 
priorities of female students.

• development of auxiliary means to enable to work and run a family in parallel 

By designing and implementing these activities a common well known strategy is trying to 
work as much as possible with convincing female role models. This, however, as a side ef-
fect caused a high additional workload on the female faculty members already employed 
in our department which is a disadvantage to motivate faculty members to support these 
kinds of initiatives.

Specific Advertisement Strategies
A variety of activities have been developed and successfully implemented to address po-
tential female students. The department organized for many years quite successfully spe-
cial training courses for high school teachers in various special topics of computer science 
and we specially encourage and invite female teachers to join us. Moreover, we have par-
ticipated many years in the national “Girls’ days” activities and we even offer additional 
options as soon as the request is outperforming our capacity on this specific day.

Revision of the Hiring Strategy
To increase the number of possible positive female role models in computer science a 
university-wide hiring strategy has been adopted in our department. At least 50% of the 
voting members of a hiring committee must be staffed with female representatives. This 
guideline sounds easy to install in the first moment. However, the implementation turned 
out quite ambitious because of additional state constraints of the composition of hiring 
committees, e.g. the majority of votes must be guaranteed by the representatives of the 
teaching faculty. As mentioned above, this caused a very high workload on those female 
faculty members who were a member of the teaching faculty already. It turned out that 
some of our female faculty members have to serve for half of all committees for a number 
of years. This was a hard burden in particular considering that more than 30 teaching fac-
ulty members needed to be selected in the last 12 years. 

Figure 2.1. Slow decrease of fe-
male computer science enrol-
ment. The graph shows the total 
enrolment over all study programs 
(undergraduate and graduate) of-
fered at the Department of Com-
puter Science.
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Revision of the Didactics of Courses 
Recent brain and learning research suggests that the classical teaching methodology of 
introducing a theoretical concept first and demonstrating it on a practical application later 
should be reversed. Problem based learning [6, 7] is considered to be particularly well 
suited for female students. However, as soon as you think of practical examples you have 
to evaluate how these examples address both genders. Typically there are areas in real 
life which address differently both genders, therefore a special focus has been put on 
examples which specially address female students. In addition to the overall motivation 
to improve the general didactics of a course, a further motivation was to gain experience 
in addressing female students by particularly adapted didactics. We want to keep at least 
those females enrolled and would like to reduce early drop-outs. In other words, “do not 
scare away those few females, who were bold enough to enrol at all”. But what does it 
mean to gender the content of a lecture, and how do you apply it? The field of gender is-
sues in university teaching is a very new discipline. Only few references are available at all 
[8] and there are no really clear recipes available on how to apply it. Some few guidelines 
are known, which however are considered already as general standards. For example, any 
content that might offend any minority or contain any racist, religious or sexual offending 
matters is not permitted for use in a lecture as reference material. However, it is hard to 
define where the borderlines are.

More importantly, the following question is of particular interest for this experiment: 
how do you identify reference material that catches the particular interest of female stu-
dents. Our own findings and some literature references [8, 9] suggest that using sample 
material such as project results or reference applications, which have been made by fe-
male students, might qualify for good examples in this area. To conduct a first experiment 
to integrate gendering aspects, we have chosen a first year Computer Science course on 
“Introduction on Multimedia Sciences” in our department.

Two experienced female graduate students have been hired to support the revision 
and restructuring process of the course material and to integrate project results and refer-
ence applications made by females where appropriate. In particular, an existing blended 
learning application has been chosen for use in this course. This course was considered 
to be specially suited for such an experiment, since it aims to introduce a very wide and 
rich application area of Computer Science. Basic technology and terminology have to be 
introduced while giving the students a first chance to experiment with several tools in the 
multimedia domain. Moreover, this application area provides the opportunity to include 
numerous visual and audio stimuli through impressive examples in the lectures. 

Reference media, sample applications and former student project results have been 
taken, updated, improved and incorporated as part of the revised course design and struc-
ture. Associated teaching labs have been re-organised and new assignments with new 
reference material have been developed. Another means to improve the efficiency of 
teaching was the introduction of the moodle e-learning platform to enhance individual 
communication between the student and instructor and teaching assistants as well as to 
facilitate communication amongst students. Despite the psychological barrier and the gen-
der differences in applying these tools, the overall advantage of this platform was obvious. 

The evaluation of our experiment has turned out to be challenging in particular with 
respect to the gender influence, since just the course performance of the participating fe-
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male students might not provide all the required information to evaluate the impact of the 
changes. One of the major reasons for this is that one prerequisite to allow a comparison of 
the female performances would be that both cohorts must have the same pre-knowledge, 
which cannot be assumed without prior testing. Moreover, comparisons of the drop-out 
rate and student attendance do not really provide the information we were interested in 
because they are also influenced by additional external effects. 

Therefore, the evaluation of the outcomes of the gendered “Introduction on Multime-
dia Sciences” course is based on the available students’ course evaluation data. As points 
of reference, a course taught by the same instructor 3 years ago and a course taught by 
a different instructor a year before were used. In total ten different questions have to be 
answered by the students, which include a numerical mark followed by the option to pro-
vide written comments.

The evaluation of the revised course showed significant improvement of the four main 
criteria:

1. Coherent presentation of the content
2. Motivation to collaborate and to critically discuss the content
3. Instructor’s availability during (non) contact hours
4. Level of the instructor’s preparation

Moreover, the category of “Supporting media/means” and finally the “Overall judgement” 
increased significantly. It is worth to mention that no change in the student judgement was 
found in the categories “Opportunities to get actively involved” and “Level of difficulty”. 
This indicates that the content was considered neither more difficult nor easier, which 
would have had an impact otherwise. A small decrease in the category of “Attendance“ 
was identified, which however was considered to be insignificant and could be interpreted 
as noise. In conclusion, the experiment turned out to be very successful. This is mainly 
based on the personal communications of the instructor and the teaching assistants with 
the female students. The overall rate to feel comfortable in this first year course in com-
parison to other first year courses was significantly higher. Female students enjoyed this 
course the most. However the real impact on the gender issues could not really be evalu-
ated, due to lack of data and methods to apply and test it. Therefore, more research on 
these aspects is needed to resolve the hidden aspects in this context.

Auxiliary Means 
On top of the gendered course described before, there were a number of additional trails 
and experiments to improve or optimize the learning conditions of our female students, 
which the department of Computer Science has undertaken in the past. 

Gender specific tutorial and lab time
Several years ago special tutorials and lab hours for our female students were only orga-
nized based on the feedback we obtained from female students in our regular feedback 
sessions. For that, female students were pooled in such a way that we were able to sched-
ule special training and reviewing tutorials as well as labs. It was thought that in these 
tutorials, which were scheduled once a week for a double hour, students should be able 
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to review and discuss the material of the course, without feeling depressed or humiliated 
when they are asking possible stupid questions. Our motivation to apply such a trail was 
based on the feedback we obtained from some of our female students, that it was consid-
ered sometimes hard for them to actively participate in regular unisex tutorials and labs 
and ask questions as they would like to. 

However, the feedback on the gender specific tutorials and labs from the females as 
well as from our male students caused us to stop it after a few semesters. It turned out 
that female students were complaining that they were taken out of their regular mixed 
gender learning groups, which they personally would prefer and they found it silly that we 
go back to a middle age style of gender separated teaching methodology. Moreover, some 
of our male students were complaining that they were excluded from these additional 
tutorials just because of their gender, although they were highly interested in participat-
ing because the content and material of the course was also hard for them to understand. 
Therefore, they would appreciate any additional tutorial. In conclusion, we continued this 
kind of service but not restricted to female students only. The result, however, was that 
the ratio of female students, who participated in “their” tutorial before, was decreasing 
from year to year until it reached the general gender ratio. In conclusion, this trial shows 
clearly that the gender issues in teaching computer science and most likely any technol-
ogy matter is such complex that there is no easy solution possible. This was one reason to 
develop a comprehensive and integrated gender strategy at our department.

Moreover, a number of additional supporting means were installed to address the spe-
cial needs of women looking for study programs in computer science. These means have 
been shown to have a fundamental impact on the circumstances for a number of women, 
in particular if these women are mothers, and therefore should be considered very seri-
ously.

Day care 
The university supported and helped to install a day care facility very close to the two 
university campuses. Although the day care offers very flexible opening hours, it has been 
shown that this does not match 100% with the university lecture schedule. The day care 
opening hours are from 7:30 to 17:00, but still it has been reported by some of the female 
students that this is sometimes not sufficient because some classes and labs are scheduled 
during evening times up to 19:00 or even 20:00. Since the day care is run by a service pro-
vider which has got a contract for many years, changing opening hours is not as easy as it 
might look like.
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Vacation program Try it
One additional activity which has been successfully implemented is a vacation camp pro-
gram for children in the age range of 6 to 15 years. This is in particular important at those 
vacation times when they are not synchronized with the term breaks, which is in particu-
lar during the Easter break in most cases in April and the fall break in most cases in early 
October, when lectures have already started. This program has been designed in such a 
way that it serves both intentions, the first to make the kids busy and the second to of-
fer interesting content, which is trying to pass over science and engineering topics. The 
outcomes from the last two years show that the kids really loved it, are very interested to 
go to the place where mom and dad are working and are eager to return back in the next 
vacation. However, as mentioned above in the context of the day care, the opening hours 
were again an issue, since the camp hours where set from 9:00 to 15:00 which is not in line 
with the class schedules or working schedules. The result was that a considerable fraction 
of children continued staying at the University and needed to get entertained. 

Help Contact point and mother – child work place
To assist women and mothers in their daily situations two additional means have been 
implemented. The first is a contact point staffed by a co-worker, which is responsible for 
coordinating all university wide activities of the gender aspects. Since we maintain two 
different campuses with a distance of 35 km in between, there is a “HELP” contact point 
installed at both sites.

The second support mean is to maintain a “mother – child emergency work place”. The 
idea is that a particular work place is equipped in such a way that a mother with a sibling 
(0–3 years) could be easily accommodated when special situations might occur. This could 
be sickness of the children, which does not allow bringing them to a day care facility or 
temporal closure of day care facilities and other reasons. This work space can be booked 
on short notice and is equipped with toys and the necessary facilities for toddlers and 
babies. The booking records clearly show that there is a need for such an infrastructure, 
although we observed overbooking in particular in the fall season (flu season) while there 
were lots of empty spaces in the summer months.

Figure 2.3. Daycare opportunies for 
female students with families is more 
than used a community service.
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MENTAL IMAGE OF COMPUTER SCIENCE

Many female promotion programs have been introduced into the computer science de-
partments around the world in order to increase the rate of female students, but with little 
or no measureable success. The female rate at the Bonn-Rhein-Sieg University of Applied 
Sciences nevertheless stays at about 10% as shown in Fig. 2.1. Obviously, other trends and 
societal changes might have a greater effect than our female promotion programs. There-
fore, we decided to review our programs and look for the real causes. 

SWOT Analysis
Optimizing internal programs and methods does not yield the requested effects if external 
problems might impede better results. The SWOT analysis method is well known for the 
evaluation of strength, weaknesses, opportunities and threats taking into consideration in-
ternal and external factors. Therefore, a SWOT analysis has been undertaken at the Bonn-
Rhein-Sieg University. The results are summarized in Table 1.

Table 1. SWOT Analysis
increase rate of 

female students in 
computer sciences

Helpful Harmful

internal
origin

university programs
gendered courses

drop-out rate

external
origin

state programs self-theories and 
mental images of 
computer science

The obvious result from the SWOT analysis is that the self-theories and mental images of 
computer science play a central role in the choice of the study program. Therefore, we 
investigate mental theories more deeply in the next chapter.

Psychological Findings and Terminology 
In order to be precise, first some basic definitions are given. A life stance is what drives 
people’s decisions and actions (partly unconsciously) opposed to an explicit belief sys-
tem, which is about their conscious thinking. The effective life stance can be detected 
by observing decisions and actions, not by questionnaires asking for beliefs. People live 
through their life stance comprising their world view and their self view. The world view 
(Weltanschauung) is a collection of hypotheses, mental images and implicit theories about 
the world. The self view (or self theory) is a collection of hypotheses, mental images and 
implicit theories about oneself. Both parts of the life stance become effective in deci-
sions and actions, but may differ from conscious thoughts and explicit belief systems. E.g. 
someone may express beliefs in green energy (explicit belief system) and at the same time 
drives a large car, implicitly rating personal comfort or social status higher than energy 
saving (life stance).

Implicit self theories have been investigated by Carol Dweck in her book “Mindset” [2]. 
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They may play an important role in personal achievements, sports, business, relationships 
and personal change. Dweck compared people with static and those with dynamic self 
theories and found significant differences. According to her study [2], people with static 
self theories perform worse than people with dynamic ones. Her research in psychology 
is on the dynamic adjustment of self theories. Research in computer science has come up 
with e-Portfolios to support this [1]. 

Formerly, family and tradition have determined the life stance of young people. Today, 
mass media (TV, internet) have the most influence. Children spend more time with media 
than with parents and teachers together. The choice of the study program is therefore 
mostly determined by a media determined life stance.

The reputation of computer science professionals presented in the media is misleading 
and quite negative. There is a huge gap between the views of young high school students 
and the real occupation of computer science professionals. The common mental image 
of computer science in this age group differs largely from the reality of the profession, in 
particular in terms of the social skills needed. The common mental image of a computer 
science professional is still that of a programmer, even worse a hacker, which differs widely 
from the real occupation of today’s work situation.

But first of all, computer science teachers have to look at their own mental image of a 
computer science professional. 

Computer science as a part of science?
The official view on computer science within the fields of science is as follows: The total 
scientific knowledge of human mankind is organized into a deeper and deeper hierarchy of 
sciences (see Fig. 3.1). Computer science is considered as a specialization of a specialization 
within this hierarchy. 

This object-oriented view is what we learn in academia. The attributes of this kind of 
computer science are scientific, formal, machine oriented. All these attributes are not very 
attractive, neither for young men, nor for young women. Why should they invest 3 to 5 
of their best years of their lives into this very narrow formal subject? Aren’t there more 
attractive and more urgent things to do on this planet? The young people are voting by 
choosing their study program.

Figure 3.1. Informatics as a part of 
formal sciences 
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Science as a part of computer science
In fact, the reality of the computer science profession is much more wide-ranging than 
just being a formal science. It is true that there are problems in practice, which can be best 
solved by using scientific methods. But are these problems the main part of the everyday 
work of an IT professional? The scientific part is obviously only one single aspect of the 
computer science profession, not the whole occupation. Of course, scientists might be rat-
ing the scientific aspects most important. But the reality of the computer science profes-
sion is much more wide-ranging and might be more interesting for young people than just 
being a formal science. In Germany, universities of applied sciences choose practitioners 
only for professors via their hiring strategy, those who know the other complementing 
aspects of their profession better than people with pure academic background. This is 
one major reason for the success of universities of applied sciences in computer science 
education. 

The inversion of the object-oriented view on computer science being a part of a part of 
science is the subject-oriented view on how a computer science professional works and 
acts (see Fig. 3.2).

The reality of the computer science profession is more attractive and more interesting for 
young people than the pure academic aspects. Designing their own future applications and 
environments is at the core of the interests of our students. They want to take responsibil-
ity as soon as possible. Promoting computer science effectively to meet these demands of 
the next generation could generate more interest in the computer science study program. 

As pointed out in [1], for a long time computer science education has been centred 
on formal aspects, computing, data processing, process control via mainframes and mini 
computers. But the world has changed and is undergoing dramatic changes rapidly. In fact, 
the change rate is growing exponentially mainly due to technological advances. Applica-
tions of computers and software are becoming pervading in everyday life. Therefore, for 
young people there does not seem to be a need to study computer science in order to use 
computers. They are already using computers everywhere. Therefore, computer science 
education cannot stay the same. It has to embrace the trend towards applications based 

Figure 3.2. Subject-oriented view on the professional 
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on the modern advances in technology, insights in complex systems, and changes in work 
environments.

GUIDING PRINCIPLES

In this chapter, five guiding principles of a new approach are presented. After that, we 
discuss our concrete realisations. 

• Female oriented applications
• Addressing self theories and mental images
• Addressing female and family needs
• Learning infrastructure becoming more important
• Learning environment and learning process co-design
• Female oriented applications

As a formal science, computer science can be applied to any application area. The choice 
of the application area differs by gender. In order to get more female students attracted to 
computer science study programs, more female application areas have to be addressed by 
special study programs, specialisations within existing programs or the gendering of cours-
es. For example, Health Telematics is a new study program within the computer science 
faculty, which is supposed to attract more female applicants than other classical study 
programs.

Addressing self theories and mental images
One of the major reasons why young women do not choose computer science as their 
study program is a wrong mental image of the academic discipline of computer science 
and of the computer science profession. Media, films, TV soaps and shows have produced 
this mental image. Even large PR actions will not be able to change this image. Unfortu-
nately, today it is in the responsibility of the media to guide young people into this direc-
tion and academia will not have the power to make significant changes. All we can do in 
our universities is to address these mental images and make them aware. 

In Germany, the university rectors’ conference (HRK) has issued a nationwide program 
to change university study programs from teacher centred towards student centred [3]. 
The student centred study starts with the student her- or himself, i.e. self presentation, 
self reflection and self managed learning. Transformative learning stems from a theory 
centred on the awareness of one’s own mental images, prejudices, assumptions and ex-
pectations. This awareness starts with presentation and reflecting on those presentations. 
The key idea for understanding this kind of learning is the discovery of Carol Dweck [2], 
that a static self theory is the biggest learning impediment. Unfortunately most people are 
not aware of their own active self theory. The effects of the self theory become visible in 
self presentations, self reflections and in actions. Therefore, the study program and the 
study infrastructure have to be enriched by elements fostering the awareness of self theo-
ries. This is of special importance for the gender issue. 
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Addressing female and family needs
Since its foundation, the Bonn-Rhein-Sieg University of Applied Sciences has always taken 
female and family needs into consideration. Starting with the architecture of the build-
ing, the rooms and floors were designed bright and clear without dark corners. Special 
parking lots are reserved for women. On the Girls’ Day female disciples are invited to get 
special introduction. Audits have been passed for family qualification. At day care centers 
children can spend their time while parents are at work or study. There are special working 
rooms for employees with children. Holiday programs were introduced for the children of 
employees. 

Learning infrastructure becoming more important
Academic teaching includes an increasing amount of self-study units, e-Learning, learning 
in groups and distance learning. For all these new forms of academic teaching new and dif-
ferent infrastructure needs to be developed and managed. 

Learning environment and process co-design
The university infrastructure will play an increasingly important role within the education 
system of the future. Self centred learning means that students invest more time on their 
own, using the infrastructure more intensively learning alone or in groups. As a part of the 
infrastructure, libraries have only been places for storing and delivering books and jour-
nals in the past. Today, libraries should be turned into learning centres, embracing more 
phases of students’ learning and social life. The success of this transformation of libraries 
into learning centres depends on the usefulness for students and how well the learning 
process is supported by the new facilities. Therefore, it is essential to plan both the learn-
ing infrastructure and the learning process in a co-design.

BUILDING BLOCKS OF REALISATION

Having outlined our guiding principles we now discuss our concrete realisation.

Learning Centre
Projects for restructuring the infrastructure of universities are common all over Europe. 

Libraries are transformed into learning centres offering more services, more places for 
work and more learning infrastructure. According to our principle of learning environment 
and learning process co-design, the learning centre facilities and usage are worked out in 
parallel. 

e-Portfolio
Portfolios have originally been used by artists and architects as means for applications 
showing their clients their way of painting or house building and individual style. 
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Electronic portfolios (e-Portfolios) are means on the web for self-expression. All stu-
dents can manage their own portfolios showing their personal documents, images, videos, 
blog entries or collections of bookmarked links. 

E-portfolios do not only facilitate students’ reflection on their own learning, but also on 
their own self theories and mental images. This is considered as essential for gender issues 
in computer science.

The main aim of the EU initiative “Objective 2010 – e-Portfolio for all” is that every EU 
citizen should use an own e-Portfolio by 2010. Thereby mobility within the EU states, trans-
parency and recognition for lifelong and lifewide learning and work experience should be 
enhanced. “The e-Portfolio is the medium of choice for the 21st century lifelong learner 
and knowledge worker”, as the initiator EIfEL states in [4].

In Germany, some universities are experimenting with e-Portfolios, but they have not 
yet become the medium of choice. The integration into all our learning processes is still 
missing. According to our guiding principle of infrastructure and process co-design, we 
have to design processes for e-Portfolio usage in parallel. The selection of applicants, mon-
itoring learning expectations and experiences, alumni contacts and lifelong learning could 
all be based on e-Portfolios. The Internet generation of today lacks writing and reading 
skills, which could be faced by e-Portfolios: At some universities, student beginners have 
to write down a self-presentation before they enter the campus for the first time. At the 
beginning of every semester, students write down their expectations, motivation and fu-
ture prospects. One year later they can look at their own writings and compare them to 
the most recent changes. Thereby they can learn much about their intrinsic assumptions 
about computer science as well as about themselves, their self-theories and their world 
view.

Microlearning
Microlearning means learning in small units, small steps and short time frames [5]. “Tip of 
the day” adages on calendars are well known microlearning applications. The repeating 
learning impetus of these small learning units provides the learning process with durability 
and persistence. It is well known from language learning that the last 20% of language per-
fection can hardly be attained in classroom, but by repeatedly memorizing small learning 
units. This kind of application makes sense for microlearning. 

Modern technology adds new delivery chains, new platforms and new media to this 
quite old idea. Every student today is equipped with modern communication means (note-
book and mobile) that can be used for delivery of microcontent. The essential challenge 
for designers of learning environments is the seamless integration with the other learning 
infrastructure, e-Learning and with classical learning processes. At the Bonn-Rhein-Sieg 
University we found some useful ways for combing e-Learning with microlearning: E.g. in 
classroom students build up a database of test questions and answers, which are used as 
units for a microlearning feed. 

For microlearning no big time slots are needed. Micro units can be consumed anytime, 
anywhere, anyhow. This makes a big difference to the heavyweight learning processes at 
universities today. This is of essential help for students with families. Microlearning does 
not substitute other learning processes, but is considered a very useful supplement. Avail-
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ability of microlearning feeds can easily be attained by modern technology via mobile 
phones or WLAN. 

Part-time study programs
Students with children cannot study whole day long. Therefore, we introduced part-time 
study programs, in which all courses are offered in the first half of the day. The success was 
tremendous right from the beginning, as shown in Fig. 5.1. 

A demand for a program like this has been found in an evaluation of females contacted 
by our university. The undergraduate program is designed in such a way that the original 
three year program is spread to five years. In lectures and courses part-time students are 
integrated as much as possible in regular courses; however, as soon as it comes to tutori-
als, labs or other group activities these students are pooled (see Fig. 5.2).

New study programs
To address special interests of potential female students new study programs have been 
designed within application field, e.g. Health Telematics, which is considered to be more 
female oriented. Even before its inception it became clear that the female rate would in-

Figure 5.1. Percentage female 
students after introducing part-
time study program
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crease significantly due to the high number of female applicants. It has been shown that 
females are in particular interested in special application areas of computer science and 
information technology and the health care sector has been identified as one of the most 
preferred areas.

RESULTS

Project oriented courses in Software Engineering
In project oriented courses we have observed the following behaviours of female students:

• Female students form their own project groups without participation of any male 
students.

• Female students participate in mixed groups.
• The only female student of the group takes the leading role in the group. 

All three behaviours deserve a different kind of support from teaching professional or in-
structors. This support could easily be addressed by including e-Portfolios into the normal 
classroom work. Female students writing down their personal view of their project and 
their teamwork contribute significantly to the project success. Typically students have very 
fine tuned sensors indicating ill-defined teams and behaviours. 

Classroom time is typically too short to address all the needs of female students, man-
agement of mixed project teams and project leading by female students. Here microlearn-
ing yields a convincing supplement by offering female students micro lessons about gen-
der issues, which can be attained anytime, anyhow, anywhere even outside the classroom. 

Formal learning about software engineering and informal learning about management 
aspects and gender issues complement each other nicely in this setting. 

Hiring Strategy
So far, the effect of the university wide hiring strategy which should support female teach-
ing faculty is not really clear yet. It turned out in some hiring committees that not a single 
female applicant applied for the position offered or met the formal criteria of the position. 
However, overall the existent ratio of female teaching faculty outperforms with 15% by 
far comparable other computer science departments on university and applied university 
levels. From that perspective we are pleased with our departmental gender situation so 
far, although we are not really able to directly link this development to the revised hiring 
strategy.

Part-time and other new study programs
It turned out that the ratio of female students in our newly installed part-time study pro-
gram is significantly higher (close to 44%) than in our regular undergraduate programs. 
However, these numbers are based on only two cohorts so far, since the part-time pro-
gram has been installed in academic year 2007/2008. One additional finding is that the av-
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erage age of the enrolled female students is 3-4 years higher than in the regular bachelor 
programs. Therefore, the students are more mature (see Fig 5.2) which has positive side 
effects on teaching and their learning outcomes. Furthermore, it has been shown that in 
particular the female part-time students are really actively studying, while some of the en-
rolled male part-time students do not show up in classes as frequently. In conclusion, the 
design of a special computer science study program for a female audience might be a suc-
cessful way to tackle the gender problem in computer science. However, we have to follow 
up the development of our part-time program and the new designed Health Telematics 
program for a number of years to allow the derivation of solid evaluations. 

Revision of the Didactics of Courses
Moreover, there are some important lessons learned from the experiment of gendering 
the “Introduction on Multimedia Science” course. Reviewing and improving the didactics 
is always good for students regardless of their gender. Students are more motivated and 
the content is easier to understand. The revised, updated and/or added media have been 
appreciated and the overall judgement of the instructor increased although this measure 
is always subjective due to the student evaluation data. The conclusion is that problem 
based learning has proven (again) to be successful with the teacher and student, regardless 
of gender specific information, student performance or drop-out rates. But what are the 
gender effects obtained? An important finding we observed during personal communica-
tion was that female students were really interested in the example applications and proj-
ects which have been created by female students. Moreover, since teaching labs were co-
supervised by the two experienced female graduate students, a clear message was passed 
over to the female students in class that females can be successful in Computer Science. 
In summary, to improve the attractiveness of the content of a lecture, in particular for the 
female audience, one has to work on good practice examples done by females and sup-
ported by good female role models. However, gender issues in university teaching needs 
more research in the future to identify those aspects which are important.

In conclusion, the above mentioned set of activities shows clearly a variety of actions 
the University and the Department of Computer Science have undertaken to address se-
riously the gender aspect on different levels. One should not underestimate each of the 
single above mentioned activities even if the impact is not directly visible or measurable. 
One very important finding is that women are realizing more and more that our university 
and our department are taking gender issues very seriously and try to really improve the 
learning and living conditions of females. For that reason the University has been awarded 
several times in the recent past in competitions of a family and gender friendly environ-
ment. Since 2004 the Bonn-Rhein-Sieg University of Applied Sciences performed with its 
designated gender strategy three times best and one time second best in a row in a state-
wide competition (NRW). 



101Why don’t young adults choose computer science study programs?

CONCLUSION

The Bonn-Rhein-Sieg University has a long and outstanding history in promoting study 
programs for female students and students with a family. Nevertheless, there are many 
extrinsic causes stronger than intrinsic that have to be dealt with especially in computer 
science. Therefore, we propose additional research, guidelines and actions. Academic edu-
cation in particular in the field of science and technology is undergoing dramatic changes. 
Teachers are confronted with new problems but also with new means and tools to over-
come them.
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ABSTRACT

e-learning has been a strategically significant focus of development in the Finnish educa-
tion system. In particular, ICT skills and deployment have been emphasised in the National 
Board of Education’s strategies since the beginning of the 1990s. Other administrative 
bodies have also gradually recognised ICT utilisation as a significant skills area, and in vari-
ous development strategies and ventures e-learning has been seen as a pivotal method to 
promote skill development and innovation. In this article e-learning strategies and their 
implementation in different educational sectors are described from the perspective of life-
long learning. Current Finnish e-learning and b-learning best practices and development 
areas are also introduced. 

Keywords: ICT and curriculum, didactic skills, in-service training, teachers’ ICT skills, blend-
ed learning, strategy planning

INTRODUCTION

The national strategies implementing ICT in education
The implementation and development of ICT in education have been directed through 
various strategies and development programmes for approximately twenty years in Fin-
land. The objectives of an information society were defined in the Ministry of Education’s 
strategies for the first time in 1994 for the years 1995–2000. Its aims included training 
teachers in basic ICT skills. The funds were allocated from the government for teacher in-
service training. Also every school ought to be connected to the Internet by the end of year 
2000. The government also supported all the municipalities with 50% of the costs incurred 
in creating these connections. 
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The next national strategy covered the years 2001–2004. In 1998, an extensive technol-
ogy assessment project, Information and Communication Technologies (ICT) in Teaching 
and Learning, was completed in Finland. Initiated by the Finnish Parliament and carried 
out by the Finnish National Fund for Research and Development, the project assessed all 
formal education from kindergarten to universities. In addition, it examined some aspects 
of informal learning taking place in homes, libraries and adult education establishments. 
The study focused on the growing challenges presented by the information society both 
on individuals and on the Finnish society in general, especially when viewed from the per-
spective of lifelong learning (see Sinko & Lehtinen 1998).

The assessment verified that ICT has enjoyed a high priority in the Finnish society. How-
ever, according to the assessment, there was not enough high-quality e-learning materials. 
The pedagogic and technical support was still insufficient and teacher training needed to 
be increased and better focused. The dissemination of good practices needed to be orga-
nized. The Ministry of Education addressed these challenges in the second Finnish national 
strategy (Ministry of Education 2004) and the main goals were:

1. Information society skills for all;
2. The versatile use of networks in studying and teaching;
3. Accumulating digital information capital; 
4. Strengthening information society structures in education, training and research. 

The Finnish Ministry of Education launched a programme in 2002, called Ope.fi, in order 
to improve the ICT skills of in-service teachers and teaching personnel on all educational 
levels from kindergarten to universities. The Ope.fi programme was in accordance with 
the European Commission’s action plan eEurope – An Information Society for All. The pro-
gramme was divided into three steps. The first, (Ope.fi I), comprised knowledge regard-
ing the common uses of a computer, mastery of word processing, Internet browsers and 
e-mail, and an understanding of the principles of the educational use of ICT. These are 
the skills that every teacher had to master by the year 2004. The second step, (Ope.fi II), 
provided skills in using ICT for educational purposes which at least half of all teachers had 
to master by the year 2004. These skills included the versatile use of e-mail, web environ-
ments and groupware; generic tools, pedagogical applications and digital materials avail-
able in the subject taught and the principles of digital learning material production. The 
third step, (Ope.fi III), included specialised knowledge which about 10% of teachers had to 
master by the year 2004. These included content-specific and professional applications, 
the production of digital learning materials, institutional information management, an abil-
ity to assist, support and train colleagues and develop the school community and act as a 
part of an expert network. 

The third strategy of the Information Society Programme for Education, Training and 
Research 2004–2006 contained major priorities and actions for boosting information soci-
ety development in education, training and research. 

The strategy’s core objectives were: 
• to develop all citizens’ information society knowledge and skills
• to enable educational institutions to use information and communications technol-

ogy (ICT) in a versatile way in their activities
• to establish ICT-based procedures in education, training and research
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• to promote social innovation through the use of ICT 

The focus of the strategy was on three areas: knowledge in the information society, con-
tents and operating environment.

The aim of the strategy was that Finland is an open and secure, networked society with 
high-level information society skills by 2007. All citizens should have opportunities and the 
basic capabilities to use electronic services (eService) and content. The fluent use of ICT 
in learning and in teaching ought to be a part of everyday school life as a learning tool. 
ICT should be used widely and appropriately in research. In addition, electronic materials 
should be of high quality, pedagogically justified and serve different user groups and be 
available openly. 

The strategic objectives of the National Information Society Strategy (Prime Minister’s 
Office 2006) concerning all citizens are in line with the educational objectives. By 2015 all 
citizens should have the opportunity to acquire basic ICT skills, media literacy skills and 
be equipped with skills in using electronic and other civic services. It is assumed that all 
Finns possess skills acquired at home, work and educational institutions, which can be 
employed to secure economic, social and mental success. The goal of basic education is 
that the entire youth cohort would be well equipped to utilise and apply the opportunities 
afforded by ICT. Basic education in Finland should be open and networked, as well as world 
renowned for its learning outcomes. Teachers’ ICT skills should, by 2015, be high-quality 
and ICT a component of multi-modal teaching at all educational levels.

The National Innovation Strategy (Ministry of Employment and the Economy 2008) em-
phasises the significance of skill foundations and the construction of innovative encourag-
ing learning environments. The virtual communities and electronic interaction are grow-
ing rapidly. For innovative individuals and communities, information society development 
opens up new channels of influence and opportunities to further enhance innovative ca-
pabilities. In a developing society there is a demand for innovative solutions and practices, 
which utilise the future educational theories, social media and business and workplace 
experts in new configurations. The implementation of web-based learning methods and 
blended learning methods provides new possibilities in maintaining contact and exchang-
ing ideas with business and workplace experts or international partners. 

The Innovation Strategy is informed to a large extent by the information society devel-
opment in Finland and raises the significance of virtual communities and electronic inter-
action in innovative activities. The objective is to create a high-class learning development 
environment in Finland that is an international pioneer in the development of both educa-
tional content methodology as well as technical tools. 

Creating new ways of participation as a part of the everyday life of citizens can be seen 
as an important factor in social equality. It can be assumed, for example, that disseminat-
ing skills in the use of eServices will prevent social exclusion of citizens and improve their 
ability to participate in decision-making. 

The Active Citizen of the Open Learning Environment programme, supported by the 
European Social Fund and administered by the Ministry of Education, was initiated in 2008. 
The programme aims to enhance the ability of all citizens to utilise ICT in everyday learn-
ing and knowledge production through collaboration especially between the educational 
field, libraries and cultural institutions (www.aktiivi.info).
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Strategically, the focus of ICT in education over the last two decades has shifted from 
technology to pedagogy and from an individual ability to supporting collaborative work, in 
which individuals have the possibility to choose learning paths suitable for their particular 
learning situation (Table 1). The rigorous utilisation of ICT in all activities is seen as a means 
to maintain competitiveness in the global world. It is important that all age groups are 
guaranteed skills and free access to sources of knowledge and that the production and 
construction of one’s own knowledge in open learning environments is facilitated. 

1990 1995 2000 2005 2010-

5–10 computers in 
every school

School specific 
curricula, develop-
ment of new teach-
ing methods based 
on a constructivist 
learning concept

Teacher in-service 
ICT training 
 
 

Finland – an in-
formation society 
strategy

Objective is for 
each school to 
have 1 comput-
er/10 students

Improving teach-
ers’ ICT skills
– 1 teacher/school 
trained
– Internet con-
nection in every 
school

School specific ICT 
educational strate-
gies
– teacher training: 
technical skills, 
pedagogic skills
– individual teach-
ers trained as 
content producers 

Development 
projects

Virtual school 
established

Virtual University 
and Virtual UAS 
consortium estab-
lished

Production of 
learning material

Learning object 
production

Virtual degrees

Training of teacher 
teams and school 
specific develop-
ment projects in 
addition to training 
of an individual 
teacher

Internet connec-
tion from every 
computer in every 
school

1–5 students/com-
puter

Activity in net-
works

Open learning 
paths

Utilisation of social 
media in networks

Collaboration 
between differ-
ent schools and 
internationally

Combining physical 
and virtual learning 
environments

How have the strategies been implemented?
Finnish schools were equipped with computers and Internet connections in the 1990s and 
at the end of the decade the focus shifted from developing technology to content produc-
tion, teacher training, the utilisation of information networks and collaborative learning in 
networks. 

The objective was to construct diverse learning environments and produce innova-
tive teaching and learning material. A further objective was that every school would have 
an institution-specific information strategy by 2003, which includes the definition of the 
educational goals and ways of teachers and other staff members, digital literacy levels 
of students in each education sector, and the implementation methods and resources of 
pedagogic and technical support. Continuing education for teachers was organised in each 
education sector, and a virtual school, a virtual university and a virtual university of ap-
plied sciences were established.

ICT is currently actively utilised in all educational modes, corporate staff training and 
citizen activities in Finland. However, ICT deployment is unevenly distributed. Several edu-
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cational institutions at the different educational levels are pioneers and students have an 
opportunity for individual learning paths, but institutions employing very traditional edu-
cational implementation and models can also be found. 

The use of ICT has not undergone a standardised assessment such as the evaluation 
project of 1998 (see Sinko & Lehtinen 1998). Evaluations have been conducted themati-
cally and by target group. Below, we outline the results of a few of these evaluations, pro-
viding an overview of the direction of the overall development. We also describe several 
best practices found in various educational levels. 

The situation in basic education and best practices 
The greatest variations in ICT utilisation are found in the general education. The resources 
allocated to ICT strategy implementation vary greatly from one municipality to another. 
Ilomäki and Lakkala (2006) observed in their study that technological tools are readily ac-
cessible to teachers in Helsinki and Espoo: each teacher has a computer on the school 
premises, as do 90% of students. IT is, however, sparingly used in teaching; equipment 
location is problematic in terms of teaching or there is an insufficient number of machines 
for the student group. There are also pedagogic problems regarding equipment availabil-
ity. For example, computers may only be booked for specific lessons or time periods, even 
though students are engaged in long-term projects. It seems, in fact, that a significant 
lack of usage access prevents teachers from employing computers on a continuous basis 
in teaching. But teachers are not a homogenous group, who ‘know something’ or ‘can use 
to some extent’. Rather, age, gender and education level divide teachers into different 
groups that differ from each other in terms of competence, patterns of usage and attitude. 
(Ilomäki & Lakkala 2006.) 

The extent and ways in which the use of IT is integrated in teaching practices was ex-
plained in the SITES (Second Information Technology in Education Study) study. The study 
also aimed to identify factors having the greatest impact on the effective integration of IT 
in teaching and learning. The use of IT in high schools, especially in the teaching of natural 
sciences and mathematics, was analysed in the study. In Finland, 266 principals, 279 IT per-
sons-in-charge and 1078 teachers of natural sciences and mathematics from 311 schools 
participated in the project (Kankaanranta & Puhakka 2008).

According to the SITES study, in basic education in Finland there is an access to Inter-
net connected computers, but there are large discrepancies between schools in the range 
of IT resources (Kankaanranta & Puhakka 2008). Nearly all schools have office software, 
while more simulation and modelling programmes, smartboards and study management 
systems are needed. Teachers consider the value of IT to lie in its positive impact on stu-
dents’ learning motivation and the greater range of available work methods and learning 
tools it offers. Finnish teachers who use IT stressed its value in networking and establishing 
connections outside school. IT is regularly used or extensively used at certain times dur-
ing the school term by 43% of natural science teachers and 24% of mathematics teachers 
(Kankaanranta & Puhakka 2008).

Kankaanranta and Puhakka’s (2008) study found that less than half of the participating 
principals considered the use of IT important in various pedagogic activities, and only 10% 
of teachers felt that the training of students to become competent users of IT is an impor-
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tant goal. These attitudes explain to a large extent the existence of considerable differenc-
es in the use of IT between schools. If ICT is not considered a significant method, resources 
will not be invested in it. According to the principals, teachers’ lack of time, insufficient IT 
equipment in science laboratories, limited range of digital learning tools and teachers’ in-
adequate IT skills are barriers to the extensive use of ICT (Kankaanranta & Puhakka 2008).

Just over half of the teachers felt they received fairly good or very good technical sup-
port from the school or another source when needed. Principals were of the opinion that 
there was much support available for different pedagogic activities, although support was 
given to the realisation of smaller projects. The person-in-charge of IT was the primary 
person providing IT support. Very little use was made of the skills possessed by students in 
the provision of IT support. The index measuring the existence of pedagogic support was 
relatively low for Finland. Most educational organisations do not require their teachers to 
be trained in IT for educational purposes. Also, very few educational organisations have 
reorganised teacher workloads to take into consideration the possibilities of new working 
methods offered by technology. (Kankaanranta & Puhakka 2008). 

The SITES 2006 study demonstrated that school-related factors, national curricula and 
educational policy decisions have a central significance in IT becoming more common in 
teaching. Especially the teachers’ use of IT was influenced by how important the princi-
pal saw IT to be in students’ learning, in issues related to leadership development, and 
in supporting teachers in the use of IT. In issues related to leadership management, the 
pedagogic use of IT correlated positively with collective decision making in schools and 
related professional cooperation. The technical and pedagogic support received by teach-
ers was one of the permanent positive forecasters of increasing the pedagogic use of IT. 
And, conversely, teachers defined a lack of support as one of the most significant obstacles 
to the use of IT. Of factors relating to the education level, student/computer ratio as such 
did not have a significant connection to the deployment of IT in teaching. (Kankaanranta 
& Puhakka 2008).

Examples of Innovative ICT Projects
General upper secondary distance education was launched in Finland in 1997 as a joint 
project between the Finnish National Board of Education and the Finnish Broadcasting 
Company YLE. It was a part of the National Virtual School Project. In the initial phase, 11 
educational institutions were selected as pilot schools.

The encouraging results led to a decision to continue the development of general up-
per secondary distance education for the period 2000–2004 by extending development 
activities to cover all the provinces of Finland. The Upper Secondary Distance Education 
Project has involved 86 educational institutions, accounting for almost 20% of all upper 
secondary schools in Finland. The national network of upper secondary distance schools 
has been open for all educational institutions, and their respective maintaining bodies de-
cide whether or not to join the network. 

The best practices and learning material accessible to all schools is collected into the 
Virtual School portal. New ventures include the Tips-Net service for teachers, which, em-
ploying social media, gathers together teachers, students and others interested in the new 
winds sweeping the school world to exchange experiences, share knowledge and together 
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construct new knowledge (http://vinkkiverkko.ning.com/, in Finnish). The predecessor of 
Tips-Net was Open Idea (www.edu.fi/openidea), which contains descriptions of web-based 
study modules developed in different projects in vocational and general education, ideas 
for teachers on how to use web-based learning materials and web-based learning materi-
als.

Ideapaja (www.edu.fi/ideapaja) offers ideas for teachers on how to use web-based 
learning materials and the Internet in teaching. Anybody can share an idea or good practice 
by proposing it on the website. School level, school subject and cross-curricular themes di-
vide the content. 

The Finnish Broadcasting Company YLE has operated the Education’s Learning Gate 
since September 2001. It offers free-of-charge educational and informative web content 
based on TV and radio programmes (http://oppiminen.yle.fi/). Additionally, teachers have 
an opportunity to interact with their colleagues. 

Vocational education
In secondary level vocational education, ICT has been deployed in various development 
ventures in several educational institutions for over two decades. The development ven-
tures have often been EU funded and either collaborations between several countries or 
local ventures implemented in partnership with the world of work. No evaluations or com-
parative studies have been conducted on ICT use. Especially in The Virtual School proj-
ect (www.edu.fi/virtuaalikoulu, in Finnish), the vocational sector was engaged in several 
different virtual education development ventures regarding youth and adult education. 
Altogether 120 institutions were involved in these ventures. The implementations can be 
found at the Open Idea website www.edu.fi/openidea/ammatillinen. 

The minimum goal for online studies, at least 2 ECTS in the 120 ECTS degree, was set 
for vocational education programmes by Finnish national board of education 2005 in the 
development and standardisation plan of online education in upper secondary schools, 
vocational education and informal learning. A few institutions offer broader online study 
programmes and currently some degree programmes can be entirely completed as online 
studies. In the vocational sector, networks of developers have been created around a spe-
cific qualification so that students can study parts or the whole qualification also online. 
Most often there is a combination of face-to-face and online learning. 

The aim of online education in vocational education has been to offer students study 
opportunities independent of time and place, and facilitate networking with experts. Lei-
nonen’s (2008) dissertation focuses on Virtual School projects and she concludes that vir-
tual education as such has not brought many changes to a teacher-centric teaching style – 
course textbooks and tasks are often replaced by the new technology. The student’s role is 
that of a fairly passive recipient of knowledge and there is very little interactive study with 
different experts. It is impossible to construct learning processes required by active learn-
ing without pedagogic reflection (Leinonen 2008). The teachers who have engaged in deep 
pedagogic reflection have changed teaching practices, creating more interactive teaching 
and enabling students to become active learners. Much tacit knowledge on online edu-
cation in educational institutions has been established in virtual ventures through these 
teachers and the outsourcing of the knowledge created in development ventures has a 
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key significance in the establishment of online education (Leinonen 2008). This statement 
holds true for the entire educational field – the exchange of experiences and receiving 
meaningful personal experiences promotes the taking up of online teaching in everyday 
work. In vocational education, online teaching is becoming an even more significant teach-
ing method and, therefore, the exchanging of experiences and learning from each other 
has become increasingly important. 

Higher education possibilities
The Finnish higher education system comprises 20 universities and 27 Universities of Ap-
plied Sciences. Important parts of e-learning in higher education are the Finnish Virtual 
University (FVU), created in 2001 as a collaborative initiative of all the 20 universities in Fin-
land, and the Finnish Online University of Applied Sciences (VirtualUAS), created in 2002 as 
a collaborative initiative of all the 27 Universities of Applied Sciences in Finland. Both FVU 
and VirtualUAS serve regular students and lifelong learners and fulfil a variety of different 
functions – learning provider, academic network, technical service and laboratory for the 
development of ICT-based education. The FVU and VirtualUAS have served as a collabora-
tive forum for universities when developing their e-learning approach. The basic idea has 
been to integrate the educational use of ICT in teaching and learning. 

Up until 2008 the FVU and VirtualUAS functioned as separate units, but from 2008 they 
have engaged in close cooperation.

The Finnish Virtual University
Everyone of the 20 universities in Finland has its own virtual university activities. These 
activities include each university’s own solutions on how to advance ICT, which is partially 
funded by the Ministry of Education. The Ministry funded virtual university projects and 
activities for the years 2001–2006 according to performance-based funding policies. 

However, universities used the money granted by the Ministry of Education for virtual 
university activities more generally on teaching ventures. These projects included design-
ing online courses and the preparation and publication of related learning material. Teach-
ing projects were implemented in faculties. Their pedagogic and technical implementation 
was supported through various systems, often as cooperation between universities. Staff 
development was a component of some projects. Investing in teaching is understandable, 
as this is a question of the basic function of universities. A critical question is how perma-
nent a new education practice has been achieved. A considerable amount of staff training 
has been organised in universities and support services for online education developed. 
The development of support services included the planning of technical and pedagogic 
support and teacher guidance and instruction (Ministry of Education 2007).

The Finnish Virtual University underwent an assessment in 2007 and it was noted that 
five years of development had resulted in: 

• some degree of permanency in operations 
• integration of activities
• new development actions and pilots 
• enhanced skills
• networking
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• more student-centric activity
• greater course selection 
• creation of digital learning materials 
• organisation of support services. 

The assessment indicates that there are universities that have seriously taken on board the 
permanency of virtual education and invested in this, as well as universities in which, for 
example, the tenure structure indicates that little investment has been made to continue 
the virtual university’s operations. A central objective of the FVU has been the natural 
integration of ICT’s pedagogic use with the work of the university. Progress has, in fact, oc-
curred. Development has accelerated now that virtual education is no longer implemented 
with special funding from the Ministry of Education. We can also talk of blended learning 
ICT in teaching. Responsibility for the FVU’s operations can be transferred to individual 
teachers who employ the possibilities afforded by ICT in ways they deem best. Some uni-
versities have operated more systematically and further possibilities of ICT are genuinely 
considered. (Ministry of Education 2007.)

An example of university operations is provided by the Open University of the Univer-
sity of Jyväskylä (www.avoin.jyu.fi). It is an established part of the university, specialising 
in lifelong learning. The Open University offers plenty of different opportunities for those 
intending to do academic studies through distance learning. Multiple possibilities of blend-
ed learning have been in use for many decades and over 14 000 students are enrolled on 
courses annually. 

The Open University offers over 50 Bachelor’s level subjects in Finnish from all the 
seven faculties of the University of Jyväskylä and ten subjects entirely in English. Studies 
begin non-stop, and students study at their own pace following their personal learning 
plan. All subjects and courses available in English can be studied through distance learning. 

Online studying can be employed in education in a variety of ways. The web can be a 
tool, for example, for notification, sharing of course materials and production of common 
material, or a medium for student interaction and discourse. In Internet-mediated online 
learning, the web can function as a material bank, from which knowledge and material is 
shared, often in addition to other didactic activity. The Open University’s various courses 
have at their disposal online environments to support learning, from which students can 
access hints regarding study and the completion of tasks. Students are also able to watch 
online video recordings of lectures on the web. 

The web is also employed as a tool for student guidance. Students can, for example, 
complete tasks on the web according to instructions given by teachers and they receive 
teacher feedback on the web. They may also be able to view other students’ work, but 
there may not necessarily be any actual interaction between students. In some Open Uni-
versity courses students can participate in an online course or task to be completed inde-
pendently in which studying progresses utilising self-study material. 

As a tool for interaction among students, the web makes possible student discussion 
online either through one’s own initiative or as part of the course requirements. Often on-
line courses or tasks to be completed independently in an online environment include an 
opportunity for dialogue. Students can discuss, for example, issues related to study prac-
tices and learning tasks. Communication between students is best realised through actual 
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group-based online courses, in which learning is built on collective action and interaction. 
In this way, web-mediated education allows group-based work despite long distances and 
brings a change to independent distance learning. 

The Virtual University of Applied Sciences
The universities of applied sciences aim to offer students the possibility of approximately 
30 ECTS of online studies in the 240 ECTS degree programme. The number of online courses 
and study flow has significantly been affected by how higher education supports its staff in 
online education training and, on the other hand, the course counselling students receive 
concerning online study. Both pedagogic and educational technology support are required 
and peer support offered by institutions results in the best outcomes. Most universities 
of applied sciences have an online education team comprised of teachers and e-learning 
experts that supports teachers’ online teaching and tests various tools and methods. Most 
universities of applied sciences also include research in these experiments and develop-
ment projects. Online courses are offered at all universities of applied sciences and most 
institutions can offer online degrees completed entirely over the web. 

The Finnish Virtual University of Applied Sciences mediates cooperation and educa-
tional offerings of web-based education between the various universities of applied sci-
ences. The Finnish VirtualUAS is a cooperative network formed by the Finnish universities 
of applied sciences, which works in a dual model-based close cooperation with the Finnish 
Virtual University. The objectives include unrestricted student mobility, staff ICT expertise 
and collaboratively produced diverse learning material and courses (VirtualUAS, strategic 
policies for 2008–2015). 

Online education at the universities of applied sciences underwent an assessment in 
2008, which was interested in how web-based education was currently implemented. The 
data was comprised of presentations of good practices. The number of the university of 
applied sciences online courses is illustrated by the fact that, of 27 institutions, 25 submit-
ted a good practice for the evaluation (Leppisaari et al. 2008). The good practices included 
examples of degrees completed entirely or partially online, international cooperation and 
student project guidance. 

Interesting pedagogic solutions and didactic practices were raised in the evaluation. 
These included various applications in an online environment that support students’ ex-
pert cognitive processes and promote collective problem-solving skills. It is, however, nec-
essary to continue developing pedagogic models for web-based education. It is especially 
important to develop the purposeful discourse of groups in which a collective knowledge 
base is constructed. The continuous enhancement of teachers’ skills and, in particular, on-
line guidance ability demands continuous resources. Students and workplace representa-
tives need to be an integral part of the development work (Leppisaari et al. 2008).

The Virtual University of Applied Sciences and the Finnish Virtual University have or-
ganised their own annual seminars from 2000 onwards, and from 2009 these have merged 
into one seminar. 

The Finnish eLearning association (www.eoppimiskeskus.fi) holds the Digital Learning 
Competence seminar every autumn, targeted at staff trainers and businesses. 
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Lifelong learning and Adult education
There are excellent and extensive opportunities for lifelong learning in Finland after the 
compulsory education stage. Professional skills and abilities can be acquired at vocational 
institutions, universities, universities of applied sciences and through informal learning. All 
forms of adult education increasingly employ the possibilities offered by e-learning. Infor-
mal learning online courses include almost anything from handicrafts to languages, and 
social media methods are extensively utilised on different courses. 

Adults also have a good opportunity to make use of courses offered online, as the ma-
jority of households in Finland have a computer and Internet connection. A total of 83% 
of 16–74 years old Finns said they had accessed the Internet during the last three months 
in spring 2008. The proportion had risen by 4 percentage points from the previous year. 
The Internet is accessed regularly and often. As much as 80% of Internet users said they 
accessed the Internet daily or almost daily. Only five percent said they used it monthly or 
less frequently. Many elderly people are daily users. As much as 60% of 65–74 years old 
Internet users said they had accessed the Internet daily during the three months of spring 
2008. When considering the population as a whole, daily access of the Internet is wide-
spread. A total of 66% of all 16–74 year-olds accessed the Internet daily or almost daily 
in 2008 (Bureau of Statistics 2009). The Internet is used for banking, reading and sending 
emails, purchasing and searching for information. But searching for educational courses 
and completing online courses is also becoming more common (Table 2.)

Table 2. Use of the Internet in spring 2008, percentage of Internet users in age cohorts 

Purpose All 16–
29yo

30–
49yo

50–
74yo

Sending and receiving emails 90 95 91 83

Searching for information on products and services 88 92 92 79

Banking 87 84 92 82

Browsing travel and accommodation services 70 63 75 68

Reading newspapers, magazines, etc 69 68 73 66

Searching for information on illnesses, nutrition or other health related 
information 

62 60 66 57

Searching for information on websites of various authorities 56 54 63 49

Searching for educational courses 44 57 46 28

Listening to the radio or watching TV 40 53 41 25

Listening to or downloading music to a computer or other device 39 64 37 16

Reading blogs 38 53 35 28

Searching for education related information 37 60 34 18

Using instant messenger 35 69 28 12

Downloading programmes to own computer 32 45 32 18

Job hunting or sending job applications 32 55 31 11

Writing messages in discussion forums or news groups 30 54 26 11

Buying second-hand goods on auction and shopping websites 23 30 25 13

Using browser-based news services (e.g. RSS) 23 31 23 14
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Internet telephone 18 19 18 16

Selling objects, products or services on auction or shopping websites 17 22 19 10

Online education 17 29 15 8

On-going subscription to an online publication or news service 14 11 17 12

Playing games online 14 31 8 4

Video negotiations/conferences 10 12 10 7

Downloading games from the Internet to own computer 9 17 7 3

Using a peer-to-peer network to exchange movies, films, etc 7 18 5 0

Creating or maintaining own blog 5 9 4 2

e-learning is, therefore, increasingly a learning method for everyone and thus challenges 
schools to a better production of learning services and quality learning material. 

Dissemination of the experiences
In this article, in connection with e-learning implementations in all institution forms, we 
have noticed that the sharing of knowledge and experiences and the acquisition of mean-
ingful practical experiences is the best way to improve one’s e-learning skills. Many events 
are organised in Finland annually, in which it is possible to meet e-learning experts, relate 
one’s experiences, share experiences with others and test different tools. The range and 
quantity of events and the large numbers of participants underscore e-learning’s signifi-
cance as a facilitator of skill development. 

For example, the ITK seminar focusing on pedagogic uses of IT has been organised in 
Hämeenlinna, Finland for over 20 years. Approximately 1500 teachers, researchers and ex-
perts attend this seminar annually to consider pedagogic uses of ICT as well as its employ-
ment in learning support. Furthermore, the international MindTrek seminar is organised 
every year in Tampere, one main theme of which is the use of ICT in educational institu-
tions. 

The National Board of Education organises the National Virtual School Conference ev-
ery year. The aim of the conference is to disseminate information and experiences of web-
based learning. Participating actors can discuss issues related to virtual learning, exploring 
and tightening collaboration possibilities between themselves. 

But it seems that there are only three things missing in the e- and b-learning implemen-
tation; Firstly TIME to create the content and courses, secondly TIME to teach, tutor and 
guide the learning process and thirdly TIME to update, develop and maintain the ready 
made courses and learning processes.

It is very clear that the implementation of e-learning has to be planned very carefully. 
One could say that those institutes who think that the content creation process and e-
learning are costs for the organization will regress, while those institutes who think it is an 
investment will develop.
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