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Abstract

The emergence of lifelong learning (that is closely related with introduction of ICT) is causing considerable tension between what is happening within the education system and what is happening outside. This tension has to be resolved. Therefore educational goals need to be redefined. In redefining the goals of education, changes need to be directly related to lifelong learning competences and how the acquisition of these competences can be integrated into the curriculum and the evaluation system. 

A knowledge society is emerging where continuous innovation is the driving force. An innovation driven by Information and Communication Technology (ICT) that is becoming omnipresent and ubiquitous. An innovation to which knowledge is the key. Workers and citizens need new competences to take part in such a society. This emerging knowledge society creates a Digital Divide that has different aspects of which technology is only one:

· access to ICT,

· e-readiness of the society,

· e-competence of workers, citizens and students,

· knowledge work competence of workers, citizens and students.

Lifelong learning should be encouraged in all countries, as a tool for reducing the Digital Divide (IFIP Stellenbosch declaration) and education systems must integrate the mission of lifelong learning into policy and practice. The development of lifelong learning needs an integration of education into the real world - ICT should be used for this purpose and should be made accessible, affordable, inclusive, and secure. Also knowledge should be shared and distributed all around the world, enabling all teachers and students access to benefit from in their lifelong education. Education is a key issue in the Knowledge Society, and Educators have a major role and mission.

The Lifelong Learning to be developed aims to enhance e-competence and knowledge work competence of workers and students taking account of the level of access to ICT and the level of e-readiness of the national society. The Lifelong Learning framework will therefore acknowledge that each ‘Lifelong Learning’ situation is a contextual situation, dependent on cultural, social and economical context.

The aims of this project are:

1. Creation of new principles and methods for learning in authentic knowledge work environments so that lifelong learners can benefit, irrespective of age, skills, resources, facilities, and so forth; 

2. Definition of new, authentic and sustainable learning environments in which business and education will meet;

3. Creation and pilot implementation of new learning environments and new pedagogical strategies that prepare for and allow lifelong learning, including new forms of evaluation suited for lifelong learning; each pilot will reflect the local cultural, social and economical context.
4. Creation of ICT-supported local and international communities around the new strategies for knowledge building and exchange processes. 

5. Closing of the Digital and Knowledge Divide through knowledge development and knowledge sharing in these communities.

This project can either be aimed at higher education and business academies, or at institutions of secondary education and of business training. In this project proposal the target groups are higher education and business academies. Secondary target groups are professional organisations (such as IFIP), non-governmental organisations (such as OECD, UNESCO, UNITAR) and civil society.
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0. Growing importance of Lifelong Learning

The growing importance of lifelong learning (Kendall & van Weert 2005) is causing considerable tension between what is happening within the education system and what is happening outside. Much important learning is currently taking place outside the educational system. This situation fundamentally challenges the pertinence of institution based learning. Educational institutions have considerable difficulties reconsidering their relationship with learning taking place outside their own limits. 

The tension described has to be resolved. Therefore educational goals need to be redefined. The new educational goals need to be directly related to competences, among which Lifelong Learning competences and how the acquisition of these competences can be integrated into the curriculum and the evaluation system. This area represents one of the major axes of work for the future: defining goals, identifying competences, devising new learning environments, elaborating ways of developing these competencies, creating suitable forms of evaluation, and creating new organisational structures around the new learning environments.

Project aims

· Developing a “view of the world” about Lifelong Learning in the knowledge society, taking account of relevant societal and economical developments;

· Identifying lifelong learning competences of knowledge workers and citizens in the knowledge society on the basis of earlier work, such as done by the European Commission, Organisation for Economic Cooperation and Development OECD (OECD 2003) and others (Weert 2006a);

· Definition of new educational goals directed at realisation of lifelong learning;

· Creation of new pedagogical strategies, that are sustainable in a lifelong learning society;

· Definition of suitable forms of evaluation, that are sustainable in a lifelong learning society;

· Creation of new principles and methods for learning so that lifelong learners can benefit, irrespective of age, skills, resources, facilities, and so forth;

· Implementation of strategies, evaluation, principles and methods in pilot implementations of authentic and sustainable learning environments in which business and education will meet;

· On the basis of implementations a flexible multi-parameter model of lifelong learning and its cost-effective application will be validated; 

· Creation of institutional communities of practice around the pilot implementations;

· Creation of an international community of practice around the pilot implementations;

· Creation of knowledge building and exchange processes both in the international community and within the institutional community.

Target groups

· Primary target groups: higher education institutions and training institutions of business and industry;

· Secondary target groups: international professional organisations such as the International Federation for Information Processing (Technical Committee 3 on Education, Special Interest Group on Lifelong Learning and other Technical Committees), non-governmental organisations such as OECD, UNESO, UNITAR and civil society.

1. Key principles

Each ‘Lifelong Learning’ solution is a contextual solution, dependent on cultural, social and economical context. Application of generic knowledge that is adapted to the actual context, can help realise these contextual solutions bridging the Digital and Knowledge Divide. The ‘Atelier’-function in the project will generate generic knowledge to be used in local ‘Studio’s’ where lifelong learning pilot implementations are realised (Figure 1). 

Studios will be directed at practical, real-world creation of practical instances of e-Education for lifelong learning and not to academic or industrial research or development.  From the latter, however, knowledge will be required for the execution of the project. Studios will provide contextual solutions, suitable for the cultural, social and economic context. The generic educational lifelong learning model developed in the Atelier will be evaluated and validated in the pilot implementations. The team of each project studio will extract the requirements of the Lifelong Learning contextual situation. Both teams, the team of the project atelier and the team of a specific project studio, will together create solutions to recognize and to deal with incomplete, ambiguous or contradictory requirements. In some cases additional research on Lifelong Learning fundamentals will have to be done. The model will be developed in such a way that it can be reused in other implementations of lifelong learning. 

Answers to questions are sometimes available elsewhere, but are not always accessible. The reference here is to the barriers between particular areas of activity, when it comes to the flow of information. This is particularly the case between research and teaching practice. The dynamics of the research context are often such that there is little incentive to communicate results to anyone other than fellow researchers. This situation is unacceptably wasteful. We need a more “ecological” approach to knowledge and its development. There are often fundamental differences in perspective between researchers and those working in the field, like teachers requiring a considerable effort to establish exchange of knowledge and experience between these actors. An answer will be sought in some form of “co-learning” and “educational design research”.

In educational innovation projects knowledge dissemination is of prime importance. Key principle of this project is knowledge sharing in institutional en international communities of inquiry/practice. The international community is closely related to the ‘Atelier’-function of the project, the institutional communities are organised around the local ‘Studio’s’ where lifelong learning pilot implementations are realised. Knowledge sharing will be two-sided: from Atelier to Studio’s will flow generic knowledge that is crucial for the implementation of successful lifelong learning. Studios will share amongst themselves and with the Atelier the specific implementation knowledge that is crucial for implementation of Lifelong Learning in specific cultural, social and economical context.
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Figure 1. Key principles of the project

2. Key outcomes

The central key outcome is: 

Improving the fitness of higher education graduates for the 21st century society through (pilot) implementations of Lifelong learning in their own cultural, social and economical context.

Pilot implementations

Characteristics of the pilot implementations are:

· Students solve authentic professional problems, individually or in teams, thus bridging the gap between educational institution and the world of business;

· Students use an authentic problem solving method that allows them to perform authentic professional and knowledge work tasks;

· Students learn by solving practical problems in a self-directed way, controlled by authentic criteria of quality;

· Students work in teams, knowing the specific set of competences of each member of the team, and are certifiably able to bring the team to a new level of competence;

· Where available ICT is integrated as a tool for analysis, design and creation, for process and team management, for communication and for knowledge management;

· Selected problems on the one hand allow students to develop a concentric (lifelong) learning career and on the other hand prepare them for the 21st century local economy.

· Just as in real-life assessment is based on critical reflection against authentic criteria for quality.

· Teachers perform a clear didactical role both supporting the working and learning activities of the students, and assessing those activities and results against authentic criteria for quality.

Project Studio outcomes

· Descriptions of the requirements of specific Lifelong Learning contextual situations;

· Tested supporting materials for local pilot implementations;

· Case descriptions and analysis of the local pilot implementations;

· Institutional communities of inquiry/practice;
· Descriptions of additional research tasks on Lifelong Learning fundamentals.

Project Atelier outcomes

· Definition of Lifelong Learning and Lifelong Learning Competences;

· Definition of goals for Lifelong Learning education;

· Definition of transfer results, including barriers and open questions in the research field of Lifelong Learning fundamentals;

· Tested conceptual design of the student working/learning process;

· Tested conceptual design of student assessment; 

· Tested design rules for lifelong learning environments, including assessment;

· Tested didactical framework for lifelong learning environments;

· Tested curriculum frameworks allowing lifelong learning education.

Scientific results expected

The scientific result of the project will be a validated conceptual model for the integration of ICT-supported lifelong learning in higher education and in training institutions in business.

The project should be based on the idea of design research: Integrating design and development, content, research and use. Following on from the conclusion of the European eWatch project, it is argued that all activities in the education should be organised around “research communities” involving software developers, content developers, teachers, supporting staff and research workers. From the research perspective this would be called “design research” (Akker et al. 2006).

3. Project approach

Project Atelier

The first step to shaping the modern lifelong learning world is developing a shared vision based on a clear idea of what is happening. The idea of developing a “vision” (view of the world) is the first step towards launching appropriate activities in the so-called “Knowledge Society”. The aim of having a “shared” vision is above all to promote the transparent discussion of values and goals in a world where much of the driving motivation behind action goes unchallenged and un-discussed. 

Reuse of knowledge is characteristic of the project approach through networking of knowledge and open access to knowledge, human beings and objects. Mobilised knowledge and expertise is used in focussed activities with defined outcomes where outcomes are used in the next activity. An example of reusable knowledge is given in Annex I.

Development of generic knowledge on educational goals, competences, methods of learning, pedagogical strategies and evaluation for use in pilot implementations.

Project Studios

Practical implementation of outcomes in implementation pilots where the outcomes are tested in the specific cultural, social and economic context. Iteration of implementation pilots using feedback from the tests. 
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Figure 2. Project approach

Critical success factors

· Commitment of a number of real institutions in different cultural, social and economic contexts willing to undertake the experiment;

· Ability to engage both ICT and teachers to work as a community in these institutions;

· Willingness of educational institutions/authorities to recognize the students’ achievement for graduation;

· Willingness of educational institutions and teachers to recognize the value of the new approach.

Key measures of success

· Recognition by employers that these students are better prepared for entering the workforce;

· Recognition by educational institutions through creating room for this approach in their curricula in project work, bachelor/master thesis and new curriculum elements.

· Ability of the new model to be reproduced spontaneously both across and in specific cultural, social and economic contexts;

· Achieving better than the Hawthorne effect (an increase in student and teacher productivity produced by the psychological stimulus of being singled out and made to feel important)
Networking as key measure of success

As the IFIP Stellenbosch Declaration (IFIP 2005) states: “One main characteristic of the Knowledge Society is being networked and this means that many activities are no longer organised in a hierarchical or pyramidal way. The clearest example is the Internet, in which information is accessible in a networked way, and in which people can communicate in a networked way. In a network structure, there are generally several ways to go from one point to another; a network is interactive, and permanently evolving. Networks in Education offer many ways to access knowledge, offer many possibilities for networking people and developing collaborative work and enhancing ‘collective intelligence’”. 

This project follows the Recommendations the IFIP Stellenbosch Declaration (IFIP 2005):

· Develop networks in order to facilitate access to information and knowledge and in order to enhance collaborative activities.

· Take into account the networked structure of society in the design of educational policies and in the organisation of systems.

· Make people be part of networks, in each community, in each country, internationally.

· Involve all countries, particularly developing countries, in the education networks. Help in

· making real this sentence of an African child: “I am a child of Africa and a citizen of the world”.
4. Project organisation

Global project timeline
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Figure 3. Global project timeline

Studios are concrete working places within institutions. The Atelier is a distributed, networked organisation in which each Studio takes part. When milestone outcomes are to be developed and delivered the Atelier materialises for a short time into concrete form, hosted by one of the Studio’s. In the Atelier from each Studio one design researcher will participate. 

Human resources

Studios:

· Design researchers in pedagogy

· Design researchers in ICT and other media technologies

· Developers and implementers

· Teacher implementers

· ICT support people

Local Atelier:

· One Design researcher in pedagogy per local Studio

International Atelier

· One Design researcher in pedagogy per local Atelier

Material resources

Studios:

· Internet access for each Studio and a connection budget

· Word processing access for each Studio

· Printing facilities and reproduction budget for each Studio

· Travel money for local travel to develop student assignments with local businesses and industry

Atelier:

· Travel budget to bring Studio design researchers to Atelier working meetings when milestone outcomes are to be designed and delivered

· Hosting budget for Studio’s hosting the meeting and the participants

· Budget to involve external experts in the Atelier working meetings

5. International case situations

5. A The case of Poland: Lifelong learning of teachers

The thoughts presented here result from cooperation between three different Universities in Krakow.

· University of Science & Technology – education and training of engineers

· Pedagogical University of Cracow – education and training of teachers

· Jagiellonian Uniwersity – education and training in basic sciences

Irrespective of the type of university, some distinct changes can be observed, which occur in this circle:

Today 
  

and 

Tomorrow 
of the University
	· students = young people
· students have no professional experience 

· teachers know what the student is supposed to learn

· teaching of bases

· stationary teaching - the student is studying at one university only 

	· students = young people & adults 

· students often have considerable professional experience

· students know what the teacher is supposed to teach them 

· teaching of solving problems 

· distance teaching - the student is studying at many universities at the same time


If necessity of lifelong learning is a consequence of ceaseless changes and transformations, so what for do people learn?

· To have equal opportunities in globalizing Europe & world

· To be able to use new information & communication tools

· To adapt their lifestyles to information society conditions (digital product, digital service)

· To understand new economic conditions (electronic management) 

· To gain new profession 

· To gain new knowledge, competences, qualifications

· To extend existing ( professional) knowledge  

· To develop interests

· To enrich one’s view of the world

All the above conditions have a rational dimension, that is why their ultimate hierarchy always results from individual emotional load, which identifies benefits motivating in direct way particular individuals to enter upon activities – also in the sphere of learning and developing abilities.

Life-Long Learning

· Focuses on learner

· Applies to formal, non-formal and incidental forms of education

· It is not a combination of formal education and professional training but a lifestyle

· Joins individual’s personal development with company’s inner development

· Basic foundation for the concept of continuing education is not so much the necessity of developing but lifelong learning
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	The results of research, observation and experience show, that academic system of education and advancement instead of being an isolated stage of education, is slowly but consequently becoming an element of learning as a lifelong process.

Until recently there was a visible border between the stage of learning and professional activity. It was generally thought that finishing studies can be identified with such a turning-point.  -  passing of from the stage of learning to the stage of working, that the abilities of graduates are sufficient for the rest of their lives; this is shown by the blue line on the first slide.

Nowadays it can be frequently seen, that it is impossible to generalize on this matter and  all individuals attempt to specify the level of competence they  regard as sufficient for resumed professional activity;  on the slide beside a divided blue line shows the disappearing border between the stage of learning and the stage of working.

It is clearly seen that such a tendency consistently leads to changes of attitudes and recognition of learning as an integrated part of our everyday life at its all stages. It denotes the necessity of change of lifestyle, recognition of university education as an integrated element of lifelong process of learning and perception of every situation as a potential source knowledge and possibility of progress.


The aim of formal education starting from primary school is shaping competences enabling and facilitating education and intellectual development of learners in future

Competencies, which at the present time are becoming the requirement for all professional activities and the aim of education (both formal and informal), depending on  context in which they are discussed, can be classified in different categories. Here are the examples:

Information competences are a set of knowledge, skills, attitudes and efficiency, essential for an individual to diagnose when and what information is needed, to localize this information, to assess it, to effectively process and use it, as well as to transfer it in a correct form with the use of properly selected tools 

A person who is information competent is able to:

· determine the scope of needed information 

· effectively recruit needed information, also from not electronic sources

· critically evaluate obtained information and its source

· include selected information into his/her own structure of knowledge

· effectively use proper information in realization of assumed goals, both individually and as a member of a group

· understand and include in his/her actions economic, legal, social and ethical conditionings

Document worked out by the European Communities Commission defines Crucial competences for permanent education: 

· communicating in mother’s tongue

· communicating in foreign languages 

· math competences and basic science-technological competences 

· computer competences 

· ability of learning 

· interpersonal, intercultural and social competences, as well as civil competences 

· enterprise

· culture expression
(The document Crucial Competences in learning during the entire life - European referential frames. This document is an annex to the Conclusion of the European Communities Commission concerning a Recommendation of the European Parliament - COM(2005)548 final)

The idea of framework of key competencies accepted in the OECD DeSeCo (Definition and Selection of Competencies) project  assumes  3 general categories  of major competence:

Three categories of key competences : 

· To use tools interactively

· To co-operate in heterogeneous group  

· To work autonomously 

Constituting  an integral element of complex system of education,  academic circle offers the possibility of learning and developing in different form and at  various stages of life:

· Formal education (full time studies, part time studies)

· Supplementary education (doctoral studies, postgraduate studies, skills developing studies, courses, workshops, …)

· Universities (open universities, seminars, conferences, …)

At the present time the learning outcomes are becoming of prime importance.

· It’s not about learning, it’s about having learnt

· learning outcomes : defining what student should know, understand and/or be able to do having completed education. They can be described by descriptors

· Framework structure of qualifications 

· Dublin Descriptors

Today, the clear division between the teaching and the learning seems to be on the decline. Universities become a community of learners common searching for the knowledge. Knowledge-based society means simply a community of learners; learners in different age, stage and context.

The role of university we can see today as:

· an element of the system of education,

· a place for teacher’s and trainer’s education and training,

· a place for developing new methodologies, meta science of knowledge-based society (development of science – contribution to development of society),

· an element of the system of lifelong learning.

Conclusions for the Future – the most important seems to be aware of answers for the following questions:

· Who teaches ?  (profile of the teacher)

· What is a subject ? (rational selection of content)

· How TO TEACH ? (selection of the proper methodology)

· Why to learn ? (motivation plays the crucial role)
Modular system of education
The necessity of learning throughout a lifetime as well as the need for the flexible adjustment of society to continually changing job market requires at present a flexible structure of the system of education and development. It is essential that frequency of acquiring and supplementing qualifications is on time with the changes of determinants as well as expectations of employers so that the acquired competence does not become out of date. Short educational forms concentrating on the development of first and foremost one competence turn out to be optimal in this situation. It seems fully justified that the needs determined in such a way are fulfilled through the realization of the modular structure of comprehensively planned system of education and development.
The structure of educational offer that is suitably planned should be based on the set of competence grouped according to the criteria adjusted to contextually complex determinants. It seems completely right that the development of particular competence within the range of formal education takes place also in the form of autonomous teaching units, thanks to which it will be definitely easier to:

· assess the results of teaching

· modify the programs of teaching as well as the realization of them

· adjust dynamically an educational offer to changing determinants

· answer to narrowly-specialist needs of students

What seems particularly vital for students is the possibility of minimizing time and financial resources. It may be enough to take part in only one or two teaching modules in order to fulfill very particular-dynamically appearing educational needs, whereas nowadays most frequently it is essential to complete full postgraduate studies.
At present, modular education is becoming a natural consequence of social-technological determinants. On the one hand, narrowly specialist needs of the job market require short, but effective teaching forms, on the other hand information-communication technologies, making students and teachers independent of time and place, offer tools, which perfectly become part of modular concept of education and development, multiplying its effectiveness and originality. Specialist e-learning systems, the presence of which, also in formal education is becoming more and more common, are an effect of making use of the possibilities of computer teaching tools.
Teacher education

The sudden development of information-communication technologies stimulates more and more dynamic development of particular scientific fields and transformations, which can be observed in our reality more and more frequently. Things like: job market, lifestyle and educational expectations of the young change. The evolution of basic teaching goals and professional functions of a teacher is the outcome of these changes. Developing the competence of formulating knowledge independently among students, which is based on efficiently acquired and wisely processed information is becoming nowadays the aim of education. The departure from behavioral paradigm in education and the transition to constructive paradigm is going to serve this, whereas modern technologies more and more frequently are becoming a means not only facilitating, but also determining the realization of new teaching goals.
The ability to make use fluently of information-communication technologies in the realization of given tasks and goals is becoming a constitutive element of the canon of general education, similarly to practical knowledge of foreign languages and the willingness to continuous education and development. Competence of teachers within the range of making use of information techniques efficiently is gaining priority meaning in the presence of the greatest danger, the one which transition into information society, namely exclusion entails. All, who either do not have access or cannot make use of new technologies, which nowadays decide about progress and development, are threatened with above mentioned exclusion.

Contrary to the common, but full of apprehension opinion, modern technologies do not threaten teachers in any way. They only set tasks, still more responsible, for teachers. These tasks concern the preparation of young people to life in electronically determined and constantly changing reality. The role of a teacher grows, but it is the role of a teacher having wider, than until now, competence. On the one hand, it means the revision of current forms and programs of teaching, on the other hard preparation of an offer of development for teachers, which is adjusted to real needs. This is because they are an exceptional professional group on which, to a large extent, depends the level of activity and competence of future generations. Teachers themselves have to be aware of the assumptions of this concept and realize it consistently in order to accustom students to the process of continuous education. Thus, proper education and development of teachers is becoming a priority task for all educational systems in Europe.
5. B The case of The Netherlands: Lifelong learning of technical professionals

Dealing with real-life knowledge work

Higher Education operates in the real-life context of a Knowledge Society driven by innovation. Students are preparing to become knowledge workers in that society where ICT, innovation and knowledge work are closely interwoven. Three elements are essential in knowledge work: creation of innovative solutions, knowledge creation about these solutions (and how to get such solutions) and personal development.  For without innovative solutions there are no satisfied customers, without new knowledge there will be no future customers and without personal development there will be no future job. Lifelong learning therefore is an integral element of knowledge work.
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Figure 4. Working is delivering results, learning and creation of knowledge

Higher education students need real-life learning environments in which they can learn to deal with the processes of real-life knowledge work. Real-life learning implies solving of key innovation problems in academic or professional practice, in accepted and acceptable ways. Real-life learning implies implicit and explicit learning while solving these problems. And real-life learning implies development of knowledge. Validation and critical reflection form the key to quality assurance of the problem solving process, to explicit learning and to knowledge development. Key characteristics of real-life learning environments that stimulate validation and critical reflection are presented.

Authentic learning environments

 “In direct contrast to the academic approach, practical problems tend to be characterized by: the key roles of problem recognition and definition, the ill-defined nature of the problem, substantial information seeking, multiple correct solutions, multiple methods of obtaining solutions, the availability of relevant prior experience, and often highly motivating and emotionally involving contingencies”. 
Herrington, Oliver, and Reeves (2002) have defined ten design principles for developing and evaluating authentic activity-based learning environments. Authentic activities must:

1. Have real-world relevance;

2. Be ill defined, requiring definition of tasks and sub-tasks needed to complete the activity;

3. Comprise complex tasks to be investigated over a sustained period of time;

4. Provide the opportunity for students to examine the task from different perspectives, using a variety of resources;

5. Provide the opportunity to collaborate;

6. Provide the opportunity to reflect and involve students’ beliefs and values;

7. Be integrated and applied across different subject areas and extend beyond domain-specific outcomes;

8. Be seamlessly integrated with assessment;

9. Yield polished products valuable in their own right, rather than as preparation for something else;

10. Allow competing solutions and diversity of outcomes. 

Combining learning and a developmental approach

Van Weert and Andriessen (2005) have proposed a model that consists of the following phases:

Project development

In this first phase a project team is formed from students and possibly staff members. The team analyzes the professional problem and its wider environment. Team members investigate several possible directions in which to find a solution and identify the skills and knowledge that need to be mobilized or acquired. They articulate the knowledge creation demand. Each individual team member reflects on his ambitions regarding the competency level he wants to master.

The results of this phase are: a thorough analysis of both the professional problem and the knowledge creation demand, an approach, comprising working methods and criteria by which to assess the final solution, and personal development plans for each team member.

The stakeholders - e.g. the client commissioning the study, prospective users of the final solution, the university department demanding knowledge creation- must then validate the approach. Subsequently, the team organizes a start-up review to reflect, in the presence of experts, on the approach and the way it was developed.

Solution design

The team will first develop a conceptual model for the solution. In order to do so students must mobilize relevant knowledge already available from a wide variety of resources: books and articles, professional databases, audiovisual media, consultation of staff members or external experts, university classes, practica or workshops et cetera.

The resulting conceptual model is again validated by the stakeholders.

Solution development and implementation

The conceptual model is subsequently elaborated into a working prototype which in some cases, in a separate phase, must be implemented in the context of the end users of the solution. For this, the team must obtain knowledge of the system in which the solution shall be used.

Solution improvement

In most cases, the prototype will not meet all end user requirements; therefore, an improvement cycle is provided in the model.

Solution delivery

Upon completion of the solution it must be formally accepted by the client stakeholder. He will test the solution and judge whether or not it complies with the criteria agreed on when validating the team's approach. Therefore, this acceptance review is more of an assessment than a review. If the solution is accepted by the client stakeholder, the team can proceed with winding up the project. If it is not, a new situation arises -which we will not dwell upon here.

Knowledge and competency delivery
The sort of projects we describe here yields three types of results: the final solution itself, knowledge developed during the process and competencies acquired by individual team members. The latter two types of results also have to be formally delivered.

Lessons learned, in any case those that are of more than individual consequence, must be recorded -in the form of manuals, checklists and the like- for further use in the institute. In many cases, lessons learned will be of interest to the professional community outside the institute. An article or a presentation at a conference is the appropriate way to convey this information to those interested.

Finally, students must check and demonstrate that they acquired the level of competency set out in their personal development plan.

Quality management by validation and review

The proposed method enables and encourages students to carry themselves responsibility for the quality of the final solution, of the methods used to create it and of the way each individual member fulfils his professional role in the team. This is accomplished by building in a mechanism of quality control consisting of validation and review.
Validation is used to let the team make sure that whatever they design really works in the clients' context. Validation is carried out by relevant stakeholders. Consistently, at the onset of the project the assignment is validated by the team: do team members feel confident that the assignment can be carried out in the available amount of time and with the competency levels they have acquired so far?

Validation not necessarily means that the designed solution meets all relevant professional standards. Students, being starting professionals, must, however, make sure that it does. Also the way in which it was conceived can be expected to comply with certain professional criteria. Therefore, review -a critical reflection in the presence of experts- is needed in order to maintain the desired level of quality. For this to be an effective and transparent procedure, criteria must be known -and accepted- at the onset of the project. Staff and 'studio' members developed operational derivatives of general criteria such as consistency, transparency, relevance, feasibility, functionality and accuracy.

Institutional objectives

As a consequence of the desire, widely felt in Dutch government, to strengthen the innovative capacity of the country’s economy, universities for applied sciences in the Netherlands, that -in contrast to academic universities- traditionally paid little effort to research, are being engaged in knowledge creation for solving professional problems. By doing so, higher professional education not only prepares students for their future occupation, but also contributes to the development of these professions. Hogeschool Utrecht expressly regards this as one of its major tasks.

So-called 'knowledge centres' have been created aiming to bring together solving innovative problems for the occupational field, training and educating young professionals and training on-the-job of staff members. This three-pronged operation is supposed to produce a fruitful spin-off, innovating and updating the curriculum. A process of knowledge circulation is thought to originate from these knowledge institutes, both external -creating knowledge for the occupational field- and internal -enhancing the quality of the educational programmes. It turns out, however, that this knowledge circulation does not emerge of its own accord. 
Hogeschool Utrecht is one of the largest educational institutions for higher professional education in the Netherlands, offering its 30,000 students about 70 degree programmes, the majority of which lead to a Bachelor’s degree. The faculty of Natural Sciences & Technology is one of its six faculties. The Faculty offers Minor Programmes to all Hogeschool Utrecht students. In the context of these Minor Programmes third and fourth year's students engage in authentic assignments from realistic stakeholders. 

Contributions to the Atelier

Experiences from the Dutch design research Atelier approach can be brought to the international Atelier for critical review and further development:

· A model for practical design research

· A competence model, including Lifelong Learning competence

· Design guidelines for learning environments

· Design guidelines for ICT-support

· Experience with the working process in an Atelier

· Experience with transfer of Atelier generic knowledge to local Studio’s

· Implementation guidelines

Implementations in Studio’s

The Faculty Natural Sciences & Technology of Hogeschool Utrecht will implement several Studio’s in its Minor Programmes for all Hogeschool Utrecht students. In the context of these Minor Programmes third and fourth year's students engage in authentic assignments from realistic stakeholders. 

Preparatory pilots of real-life learning, combining learning and a developmental approach have been already been implemented. The lecturers, who effectuated the implementation with their students, were supported by a small research group that in a Studio work shop approach helped tune generic models and methods, developed in a design research Atelier,  to the particular needs in this Studio. In a design approach the effectiveness of these models and methods was tested in practice. Conclusion is that authentic learning environments such as implemented, and the support provided lead to an effective combination of knowledge creation and knowledge circulation, both in professional practice and in education.

5. C The case of Germany: Lifelong learning of computing science professionals

Real-life projects in Computer Science Education

The contribution of the German project partner to the Studio and the Atelier will be based on the existing experience with real life projects in computer Science Education.

Concept of real-life learning scenarios

In order to realize new educational concepts with respect to LLL in the area of informatics education at Universities the working group of didactics of informatics at the University of Paderborn and their international partners run the MoKEx-Project series (see Hinkelmann et al 2006). Every single project lasts one year. MoKEx I started in October 2004, MoKEx III will start in spring 2007. It was a general task of the project, given by all industrial partners, to develop and implement software in order to improve e-learning within the companies. Therefore, in MoKEx master students of informatics and information management are developing ICT supported learning environments and also take care of the relationship between e-learning and knowledge management. LLL and the development and implementation of technical support of LLL-scenarios within companies are major subjects of the project. Another major curricular task of the MoKEx project was to improve Computer Science Education (CSE) on a Higher Education Level by embedding Informatics Seminars at Universities in real-life scenarios.
MoKEx (Mobile Knowledge Experience) is an international project in co-operation with universities and industrial partners. The project focuses on didactical, organizational and technical problems with regard to mobile learning and knowledge management scenarios. In a project-based and real-life learning approach students of two different universities in Germany (UPB) and Switzerland (FHNW) are being prepared for their future work. 

Collaborative Structures

As an international and interdisciplinary project MoKEx is a compound of following scientific and economic partners: University of Paderborn, Germany, University of Applied Sciences Northwestern Switzerland, Switzerland, STEAG AG, Switzerland, Magh & Boppert, Germany, SBB AG, Switzerland, Swissmem, Switzerland, Swisscom Mobile AG, Switzerland, SAQ Qualicon AG, Switzerland and Stahl Gerlafingen AG, Switzerland.
With regard to constructivist theories and their application in CSE students’ learning activities in the MoKEx project are situated, self-directed, investigating and oriented on the practice of computer science. Students learn not only to develop informatics systems as a subject matter of software-engineering but also to use them as co-operative media (e.g. IDE, CMS) that support collaborative working in a distributed learning group. In MoKEx the students are working and collaborating on real-world problems in an interdisciplinary, geographically and temporally separated team. Therefore means for communication and collaboration over the internet must be provided. Fort the needs of synchronous and asynchronous communication we used repositories as well as mail, chat, internet-conferencing tools and sophisticated videoconferencing systems. For the external presentation of the project and the industrial partners the FHNW set up a project platform on which final documents and protocols were stored. The steering committee used this platform for organization and objectives balancing. The local work of Swiss and German students was assisted by CVS systems. Additionally there were face-to-face meetings between the students’ teams from the two different locations and the students also worked / learned in the companies for purposes of requirements analysis and for the development of implementation strategies. Since it was difficult for the students in MoKEx I to reflect their effort over a passed year the scientific head decided to use Weblogs in MoKEx II for the needs of project evaluation and the assessment of the individual outcomes.
Organisational structures

In MoKEx scientific and applied scientific competencies are split to the German University of Paderborn (UPB) and the Swiss University of Applied Sciences Northwestern Switzerland (FHNW), all project partners are Swiss businesses. Magh & Boppert arises as technology provider for German and Swiss students. The organization of both, MoKEx I and MoKEx II is shown in the figure below.
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The steering committee is supervised by the Swiss STEAG AG. Each participating country has to contribute to the steering committee with a scientific leader and an overall team leader. 

Educational objectives

From the didactical perspective the aspects of autodidactic education and team learning are playing an important role, while teachers are acting primarily as coaches. MoKEx follows a project-based learning approach. This didactical concept allows students to gain competencies, which cannot be obtained by traditional lectures or seminars. Project-based learning situations are characterized by authentic questions or problems and investigations that enable students to formulate and refine specific questions, based on original data. Moreover project-based learning is result-oriented (artefacts, system implementations) and usually a community of learners and trainers collaborate (see Andresen 2006). 

In MoKEx the project-based learning approach is extended by additional aspects:

· The team is composed of interdisciplinary skills. The project partners from UPB provide computer-science competencies in system development and technical implementation. The core competencies of FHNW are more application-oriented, therefore the FHNW team focuses questions of integration and interaction with the industrial partners. The combination of theses competencies, complemented by the educational knowledge of STEAG AG and Magh & Boppert, builds an interdisciplinary team which assures an integrated solution.

· The project team covers the whole spectrum from research to practice. UPB as a university is on the research side of the spectrum, the industrial partners represent practise. FHNW as a university of applied sciences is a kind of mediator between both extremes. Regular meetings and information exchange between sub projects stimulate comprehension and consideration of both theoretical and practical aspects in the project results. 

· The project asks for specific professional competencies. Among others, skills in programming distributed systems, database management, mobile communication and screen design are required to solve the problems of the industrial partners. Part of this knowledge is provided by antecedent regular courses. In addition missing knowledge has to be obtained in a ‘Continuous and Cooperative Self-qualification and Self-organization’ learning process. This includes the independent planning and execution, as well as the continuous renewal and implementation of learning. In MoKEx students use multiplication-workshops as one important method to develop knowledge in a cooperative way.

· Due to the involvement of the industrial partners, methodological competence in project management, user requirement analysis and presentation skills are applied in the context of a real situation. Moreover the project offers the possibility to develop the student’s social competence, as they are forced to negotiate working conditions, incentives but also solutions with the industrial partners. In order to fulfil these ambitious tasks, periodical plenary sessions are organized to exchange experiences with colleagues from other projects. In addition teachers are available on demand for coaching.

Institutional objectives

The institutional outcomes mainly affect the improvement of teaching and learning in computer science courses but also are relevant for the students’ competencies:

· The project offers learning in real-life situations which is highly motivating for the students.

· It provides industrial partners with software-products for professional use and fosters the international co-operation with business and industry,

· It enables international co-operation between students of different universities and faculties.

· The project uses Information and Communication Technology (ICT) to enable collaborative learning in an distributed working group and provides us with experiences concerning the effective use of ICT-environments for these purposes.

· In comparison with traditional teaching concepts the students obtained a more decisive and managing role in the project

· Complementary to that change in the role of students the tutors and teachers got a more advisory role focussing on the project management and supporting the process of knowledge acquisition.

· The co-operation between universities and business partners lead to a more practice oriented concept of teaching subjects of software-engineering 

· New forms of ICT-supported project assessment like Blogs edited by the students are tested.

· Implementation of technical support for continuing vocational training and on the job training as important concepts of LLL are important subject areas of the project. Project results within the companies may also be transferred to concepts of higher education. 

Individual competencies

The informatics competencies students should achieve in the project must represent the handling of an existing software-product of a customer as well as the process of software development. We have to take into consideration the process of the systems’ construction and it’s modelling as well as the process of reengineering of an existing system for the needs of the industrial partners. Therefore, requirements analysis, including the analysis of business processes of the industrial partners, is an important issue of the project. The MoKEx project combines practical education with up-to-date research in information technology and knowledge management. 

Individual outcomes for the students include the following: The students have gained a broad understanding of project management issues, as well as competencies in communication and documentation. The interaction with our partners from the industry fostered the development and practice of social skills. Competencies in autodidactic learning and knowledge transfer were enforced with workshop and online collaboration sessions. Technical skills involving distributed systems, database management, mobile communication as well as usability matters of mobile devices have been well trained by software design and the implementation of prototypes. Due to the involvement of the industrial partners, methodological competence in project management, user requirement analysis and presentation skills are applied in the context of a real situation. Moreover the project offers the possibility to develop the student’s social competence, as they are forced to negotiate working conditions, incentives but also solutions with the industrial partners who are the real customers. 

Altogether we suppose, that students will be able to master complex task in their future jobs and that they have achieved relevant competencies for their own LLL.

Technical outcomes

Last but not least, the technical outcomes of the project are related to technical aspects of LLL and support on-the-job-training and advanced vocational training within the partner companies. The students developed a mobile delivery server for the dissemination of learning objects on mobile devices and also a ‘Knowledgebus’ to connect a Learning Management System with databases and a problem-solver with semantic technologies.

Evaluation and change management

The real life project MoKEx provides us with educational experiences and knowledge in the area of Computer Science Education that could be reused in the Atelier and the Studio. Thus, the project contributes to educational innovations for live long learning. 

For the needs of change management and knowledge transfer to other educational scenarios the solution design of MoKEx, the projects practise and implementation and its stepwise improvement has to be evaluated. Prototypes of the educational design model must be examined with regard to generic concepts. Furthermore crucial factors of change management have to be identified for the needs of transformation of the MoKEx project- design into other application areas. The resulting new conceptual model again has to be validated by the stakeholders and finally must be accepted by them. Therefore evaluation must be carried out by the relevant stakeholders of the project including the students and the partners who want to implement the new educational design within their department. The evaluation should be carried out with a variety of methods which includes traditional empirical instruments as well as validation and reviews using professional standards.
Contribution to the Atelier

The experiences from the MoKEx design research Atelier approach can be integrated in the international Atelier for critical review and further development and may answer some relevant questions and provide us with solutions:

· How to develop generic knowledge; a generic concept, knowledge transfer from MoKEx to other similar projects?

· What are the relevant factors of the concept; which are crucial – which only related to this specific example?

· Which are the relevant educational goals of this type of projects?

· Which are the main competences students should achieve with respect to LLL, the use of digital media and CSE?

· What methods of learning and pedagogical strategies could be transferred from MoKEx to other practise oriented concepts of Higher Education?

· Development of evaluation concepts and concepts of knowledge transfer as important agents of change.

· Development of generic concepts of technical and organisational support of change management in higher education.

Implementations in Studio’s

The CS-Curriculum at the Institute of Computer Science at the University of Paderborn intends to integrate periods of practical training and practice-oriented seminars into CSE. Third and fourth year’s students are participating in projects with authentic assignments from companies and other real-life stakeholders. The MoKEx project is one of several others with a similar practice-oriented educational design. 

So the practical implementation of the MoKEx-project can be regarded as a prototype design where the outcomes in a Studio are tested in its specific cultural, social and economic context. In studio workshops specific conditions of the project like students’ competencies, ICT Learning environments, students’ communication and learning processes etc. may be identified as relevant factors of a generic design concept and reversed generic models may be examined with regard of their usefulness under specific conditions. 

6. Project implementation guidelines

The implementation guidelines given below help to avoid the pitfalls involved in many projects of change that are ill-prepared and do not involve the relevant stakeholders in a meaningful way. These projects thus result in rapid demotivation, lack of openness and sharing, lack of synergy – both within the institution and in its relation with the outside world - and a resulting lack of quality in attained results

Guideline I
Lifelong learning is a key political and policy issues as is reflected in the EU Lifelong Learning Programme that was launched on October 25, 2006. The proposed project is to be in accordance with the e-learning and Lifelong Learning programmes of the local governments and institutions involved. University and business leaders must see the project as a long term commitment that implements a worthwhile part of their policy. University teachers and workers in business must see the project as a secure environment of low risk and high gain with a reasonable pace of change. Students and workers must see the project as creating a meaningful and challenging learning environment. Parents must see the learning environment and the coaching provided as an effective means of education.

Guideline II

Given the conditions as stated in Guideline I the project will operate in a bottom-up way allowing participants to learn on the job and as part of larger institutional and international networks. Participants will have time allotted by the management to adapt their professional way of working, knowledge development and knowledge sharing. University leaders dealing with the changes in their institution will find coaching opportunities by peers in the project networks, both on creating the right climate of change and on the effective application of resources.

Guideline III

Given the conditions as stated in Guidelines I and II the project will provide a framework for “engineering” new learning environments in successive steps, each step building on the preceding one. In the first step a “SWAT-team” will critically examine the local conditions for success, providing an operational approach for the second step. Each step will have a precise and concrete goal; success is to be measured with the help of outside experts and outside stakeholders. The culture of the project will be one of taking initiative in a bottom-up approach, giving and accepting coaching. And also a culture of sharing of experience and knowledge contributing to a continuous process of lifelong learning for institutions and participants. 

7. Reuse of knowledge and practical design research

In the Atelier and the Studio’s knowledge will be reused as much as possible. However, as the project aims to create educational innovations for lifelong learning, a new area, it is expected that some knowledge development (research) will have to be done. This research will take account of what is stated in the IFIP Stellenbosch Declaration (IFIP 2005) where it says that: “A certain realignment of research priorities is necessary”, as suggested in the following recommendations:
· There is the need for the research community to consider the following aspects:

a. Bridging the gap between technology and pedagogy 

b. Development of solid theoretical frameworks (the possibility of relying on solid theoretical frameworks is one of the key factors that can enable conception of the many positive experiences already taking place in order to reach the definition of reliable innovative reference models).

c. Development of an understanding of the use and the effects of ICT in Education. This means considering positive aspects as well negative or problematic ones.

d. Finding an appropriate balance between fundamental, applied, and development research as well as between public research and research made by the private sector.

· The output of research should be made widely available, as open source, for improving

practice, decision-making, and resources development.
· Establishment of research networks in which developing countries are systematically involved.

· Research should take into account all cultures, not only western. One should critically look at results in terms of generalising and the possibility of adapting to different cultures.

· The establishment and development of a mutual understanding between researchers and practitioners.
· Encourage research of different learning situations, including informal learning.

Practical design research

This project follows these recommendations and will promote design research as a practical approach to development of educational innovations. Practical research in innovative situations is sometimes designate by ‘Mode 2’ type of research (Gibbons 1996): “Knowledge production carried out in the context of application and marked by its: trans-disciplinarity, heterogeneity, organisational heterarchy and transience, social accountability and reflexivity, and quality control which emphasizes context- and use-dependence….Results from the parallel expansion of knowledge producers and users in society“. In this definition the word ‘transdisciplinarity’ is used to mean: 

· “An evolving framework to guide problem solving efforts; 

· The solution comprises both empirical and theoretical components, but not necessarily disciplinary knowledge;

· Diffusion of results is initially accomplished in the process of their production;

· Dynamics: problem solving capability on the move” (Gibbons 1996; p. 3-8)

Practical research of the ‘Mode 2”-type needs new models of scientifically sound research that combine rigour with practical problem solving. The model of developmental research or ‘design research’ is good candidate as it ties in with the engineering tradition and promises scientific rigour. How can design research be characterised? According to Oost (1999) and Oost & Markenhof (2002) research has six characteristic functions with respect to situations A and B:

· Describing (What are the characteristics of A and B? What are the properties? …),

· Comparing (What are the similarities between A and B? What are the differences? ….)

· Defining (In which class does A belong? What is its nature?  …),

· Evaluating (What is the value of A? How well is it performing? …),

· Explaining (Why is A like this? How did it emerge? …),

· Designing (What can be changed in A? How can A be made better? …)

Design research can be characterised in terms of these functions:

I. Describing the current situation A and the desired situation B in terms of a thematic, theoretical view of the world.

II. Comparing A and B within this view of the world.

III. Explaining why B is better than A given this view of the world.

IV. Designing

· Describing the interventions X, Y, Z leading from A to B

· Performing the interventions X,Y, Z

V. Evaluating B in terms of the view of the world.
VI. Explaining why interventions X, Y, Z worked out as they did.
Van Weert & Andriessen (2005) have proposed a design research methodology that is has been elaborated by Andriessen (2006). It is presented in Figure 3.
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Figure 3. A design research methodology (Andriessen 2006)

In this approach a real-life problem in practice is the trigger (Figure 3: Practice stream). Then the problem situation is diagnosed into a problem statement, using available knowledge about the problem context and keeping in mind known solutions. The practical problem is matched with available knowledge (knowledge mobilisation) and only if there is a knowledge gap, research is started (Figure 3: Knowledge stream). In the ensuing project methods for problem solution and knowledge development are used that fit the context. In the project first a conceptual model of the solution is produced that then is implemented in practice via a proto-typing approach. In each step existing knowledge is used, and new knowledge possibly produced. The last step of the methodology is to present a coherent piece of research for this particular case. Repetition of the cycle for other cases yields generalised research knowledge. In this methodology “one case is no case”. 

For design research the same criteria of quality apply as for traditional research. For scientific problem statements these criteria are (Oost 1999; p. 120):

· Disciplinary embedding (disciplinary perspective),

· Relevance (societal perspective),

· Precision (formal-logical perspective),

· Methodical functionality (methodical perspective),

· Consistency (overall perspective),

· Exposition (representation perspective).

These criteria may be extended for design research problem statements where the practical perspective plays an important role. Andriessen and van Weert (2006) propose the added criterion of:

· Feasibility (practical perspective).

The research process itself has to meet criteria of (Oost 2002; p. 80):

· Transparency (complete, detailed, exposed),

· Professionalism (effective, efficient, ethically allowed),

· Trustworthiness.

And the scientific result has to meet criteria of:

· Validity,

· Adequacy,

· Logical soundness.

Educational design research

Van den Akker et al. (2006) give three arguments why educational design research is feasible of which two are mentioned here. “The first and most compelling argument for initiating design research stems from the desire to increase the relevance of research for educational policy and practice. Educational research has long been criticized for its weak link with practice. Those who view educational research as a vehicle to inform improvement tend to take such criticism more seriously than those who argue that studies in the field of education should strive for knowledge in and of itself. Design research can contribute to more practical relevance. By carefully studying progressive approximations of ideal interventions in their target settings, researchers and practitioners construct increasingly workable and effective interventions, with improved articulation of principles that underpin their impact  If successful in generating findings that are more widely perceived to be relevant and usable, the chances for improving policy are also increased.”
A second motive relates to the aspiration of increasing the robustness of design practice. “Many educational designers energetically approach construction of innovative solutions to emerging educational problems, yet their understanding oftentimes remains implicit in the decisions made and the resulting design. From this perspective, there is a need to extract more explicit learning that can further subsequent design efforts.”
New Professionalism of teachers

In the knowledge society of the 21st century learning is a continuous process: learning is lifelong learning. In many cases this learning will also involve knowledge development in the context of professional (or daily) life as new knowledge is needed to deal with innovation. Consequence of this is a ‘democratization’ of knowledge development (research), a changing role of knowledge (towards more prescriptive knowledge) and appearance of communities of inquiry (practice, interest, etc.) supporting exchange and further development of knowledge. Information and Communication Technology is integrated facilitator in all this. The same holds true for education. 

In the scenario depicted here, education deals primarily with authentic learning environments in which students develop their competencies as knowledge workers, often in multi-disciplinary or multi-professional project teams. In the real-world these teams work in a learning organisation that provides guidance, and a context for knowledge development and knowledge sharing. Authentic learning environments therefore have a need to be embedded in an educational learning organisation. What will be the role of teachers in this learning organisation? Basically, they will function as knowledge workers, be it educational knowledge workers. This idea seems to be far fetched? Let us see what the recent Stellenbosch Declaration (IFIP 2005) has to say: “The information and knowledge society provokes a continuous change in the role and the mission of teachers. Being a teacher in the Knowledge Society requires new specific competencies: a teacher has to deal with new knowledge and new ways for accessing knowledge; a teacher has to deal with a networked world and with new types of co-operation and collaboration; a teacher has to deal with a society in which knowledge plays a crucial role; a teacher has to deal with lifelong learning. The networked Knowledge Society results in teachers working in a more collaborative way, not only locally in their school, but regionally, nationally and also globally. The teaching profession therefore needs to evolve strongly and quickly”. And under recommendations: “One should empower innovative teachers and promote communities of practice for innovation, in order to facilitate the dissemination of innovations”.

According to U-Teacher (2005), a European project on Teacher’s professional development in ICT for education, characteristics of a successful teacher are: 

· “To work effectively in the rapidly changing educational field, teachers should be able to adapt to change, to be flexible, intuitive, innovative and persistent. 

· They should also be highly collaborative, demonstrating good interpersonal skills in creating opportunities to communicate and share knowledge, experience and ideas with others. 

· Teachers should be problem solvers who are willing to take risks to find solutions to educational issues, and decision makers who use their experience to motivate students and enhance their learning.

· On the one hand teachers should be enthusiastic, creative, intellectually curious, resourceful and positive, and on the other they should be systematic and well organised, focused, determined and hardworking”.

Practical design research and lifelong learning

In education there is a need for practical research as a normal task of the knowledge working teacher. Educational professionals as “key agents of the evolution of education” will according to the Stellenbosch Declaration (IFIP 2005) participate in developmental research, bridging the gap between technology and pedagogy. An appropriate balance between fundamental, applied, and development research will need to be established. For practical development research the design research approach seems to be a promising candidate. In the definition of Barab and Squire (2004) this research is: “a series of approaches, with the intent of producing new theories, artefacts, and practices that account for and potentially impact learning and teaching in naturalistic settings.” Further clarification of the nature of design research may be helped by a specification of what it is not. The most noteworthy aspect is probably that design researchers do not emphasise isolated variables. While design researchers do focus on specific objects and processes in specific contexts, they try to study those as integral and meaningful phenomena. The context-bound nature of much design research also explains why it usually does not strive toward context-free generalizations. Van den Akker et al. (2006) characterise design research as follows:

· Interventionist: the research aims at designing an intervention in the real world.

· Iterative: the research incorporates a cyclic approach of design, evaluation and revision.

· Process-oriented: a black box model of input-output measurement is avoided; the focus is on understanding and improving interventions.

· Utility-oriented: the merit of a design is measured, in part, by its practicality for users in real contexts.

· Theory-oriented: the design is (at least partly) based upon theoretical propositions; and field testing of the design contributes to theory building.

In the 21st century new educational professionalism is needed to deal with lifelong learning. Educational professionals will find themselves in a continuous process of innovative change, necessitating lifelong learning. Critical reflection is at the core of this learning, but also other competencies are needed in the areas of information, intellect, interaction and organisation. Educational professionals as “key agents of the evolution of education” will participate in developmental research, bridging the gap between technology and pedagogy. An appropriate balance between fundamental, applied, and development research will need to be established. For educational development research the design research approach seems to be a promising candidate. Also knowledge sharing will be normal work practice in educational organisations. Communities of Practice or Inquiry (knowledge-building communities) may be the context in which “authentic collaboration in the use and improvement of ideas”  will be possible. 

8. EU Lifelong Learning Programme
‘Lifelong learning’: a new education and training programme to build the Knowledge Society
Brussels, 25 October 2006


‘Lifelong learning’: a new education and training programme to build the Knowledge Society
The Commission welcomes the final step in the legislation process to adopt the ‘Lifelong Learning Programme’: on 25 October, the European Parliament adopted the Commission’s ambitious proposals for this new action programme in the field of education and training. For the first time, a single programme will cover learning opportunities from childhood to old age. 

The Lifelong Learning Programme will cover the period 2007-2013, and is the successor to the current Socrates, Leonardo da Vinci and eLearning programmes. It has a budget of € 7 bn to support projects and activities that foster interchange, cooperation and mobility between education and training systems within the EU, so that they become a world quality reference.

Ján Figel’, the European Commissioner for Education, Training, Culture, and Multilingualism, said, “Education and training are the cement that binds societies together in the face of economic and demographic change. I therefore welcome the decision of the European Parliament to join the Council in adopting the Lifelong Learning Programme. It is a tangible,
‘hands-on’ result of policy cooperation in education and training between the Member States and the EU institutions. With it, it will be possible for individuals in schools, universities and companies across Europe, and in all stages of life, to pursue all manner of stimulating
learning opportunities, by participating in Programme-funded projects. I am also pleased because it arrives twenty years after the flagship programme for university education, Erasmus, was launched in 1987, emphasising the continuity and effectiveness of Community action in the field of education.”

The Lifelong Learning Programme is actually an over-arching structure that is built on four pillars, or sub-programmes. Grants and subsidies will be awarded to projects under each of these that enhance the trans-national mobility of individuals, promote bilateral and  multilateral partnerships, or improve quality in education and training systems through multilateral projects encouraging innovation, for example. The four pillars are:

1. The Comenius programme (€ 1,047 million) addresses the teaching and learning needs of all those in pre-school and school education up to the level of the end of upper secondary education, and the institutions and organisations providing such education;

2. The Erasmus programme (€ 3,114 million) addresses the teaching and learning needs of all those in formal higher education, including trans-national student placements in enterprise, and the institutions and organisations providing or facilitating such education and training;
3. The Leonardo da Vinci programme (€ 1,725 million) addresses the teaching and learning needs of all those in vocational education and training, including placement in enterprise of persons other than students, as well as the institutions and organisations providing or facilitating such education and training;
4. The Grundtvig programme (€ 358 million) addresses the teaching and learning needs of those in all forms of adult education, as well as the institutions and organisations providing or facilitating such education.

These four pillars are joined by what will be known as a ‘transversal programme’ (€ 369 million), which will pursue the following four key activities:
     * policy cooperation and innovation in lifelong learning;
     * promotion of language learning;
     * development of innovative ICT-based content, services, pedagogies and practice for 

        lifelong learning;
     * dissemination and exploitation of results of actions supported under the Lifelong 

        Learning Programme and previous related programmes, and exchange of good

        practice.

Finally, these actions will be complemented by the new Jean Monnet programme (€ 170 million), which supports institutions and activities in the field of European integration.

The implementation of the Lifelong Learning Programme has been allocated a budget of € 6 970 million for the period of the 7 years from 1 January 2007 to end December 2013


http://ec.europa.eu/education/programmes/newprog/index_en.html

9. Example of reusable knowledge

Higher education for Lifelong Learners

Tom. J. van Weert, tom.vanweert@hu.nl

Hogeschool Utrecht, University of Applied Sciences, P.O. Box 573, 3500 AN Utrecht, The Netherlands

View of the world

The following is the conclusion articulated at the seminar “Apprendre tout au long de la vie“, Muenchenwiller/Villars-les-Moines, 7-8 September 2006.

Lifelong learning is here to stay

Innovative change, pushed by Information and Communication Technology, is the omnipresent characteristic of the emerging global knowledge society. This continuous innovation of products and services is forcing citizens and workers to learn in action and lifelong, to adapt and cope with the new situations. As the European Council puts it: “Our society is now defined as the ‘Information Society’, a society in which low-cost information and ICT are in general use, or as the ‘Knowledge(-based) Society’, to stress the fact that the most valuable asset is investment in intangible, human and social capital and that the key factors are knowledge and creativity.” 

New role and mission for education

We can observe that much learning is already taking place outside the traditional education system. This is particularly true for some of the young generations who are “digital natives”, learning in virtual peer groups, using all kind of digital technologies. However, there is a ‘digital divide’ separating the ‘digital natives’ from those who are not able to benefit from the opportunities. The Stellenbosch Declaration (IFIP 2005) states: “In the Knowledge Society, the Learner is not only the formally enrolled pupil or student. Lifelong learning has become an essential component of the Knowledge Society, and Education must take this into account. Every learner is a lifelong learner who needs to adapt to the knowledge-based society and actively participate in all spheres of social, cultural and economic life, taking more control of his/her future. The content and the methods of initial education must take into account preparation for lifelong learning. This gives Schools and Educators a new role and mission. ICT is a key tool for developing lifelong learning”.

Two views

There are two prevalent views on what is needed in education. One view is that Lifelong Learning should be accommodated into the traditional educational system. The other view is that the educational system should be gradually adapted in a guided process of change, to support students in learning to learn lifelong. In the accommodation view traditional pedagogy is maintained, as are the traditional ways of evaluation and examination. Content is taught, the learning is structured and teachers direct the students in their learning. In the adaptation view new learning models are applied and new roles are defined for students and teachers. The focus is on developing competences for applying content in different contexts; the learning is self-directed and coached by the teacher. Much learning is driven by real-life, multi-disciplinary problems and takes place in teams or communities of peers. Students learn in action. They learn to deal with information, to develop creativity and conceptual competences, to organise their actions and to socially interact. Their role is a mix of the roles of researcher, designer, organiser and adviser. 

The process of adaptation

Adaptation of education must be a gradual process that is sustained over a longer period of time. “The information and knowledge society provokes a continuous change in the role and the mission of teachers. Being a teacher in the Knowledge Society requires new specific competencies: a teacher has to deal with new knowledge and new ways for accessing knowledge; a teacher has to deal with a networked world and with new types of co-operation and collaboration; a teacher has to deal with a society in which knowledge plays a crucial role; a teacher has to deal with lifelong learning. The networked Knowledge Society results in teachers working in a more collaborative way, not only locally in their school, but regionally, nationally and also globally. The teaching profession therefore needs to evolve strongly and quickly”. To this end: “One should empower innovative teachers and promote communities of practice for innovation, in order to facilitate the dissemination of innovations”. (IFIP Stellenbosch Declaration)

Definition of competences

Professional competence is displayed by executing professional tasks following a professional method. The actions within the task execution are supported by knowledge work competences that are driven by patterns (of the Researcher, Designer, Adviser, and Organiser). Professional and knowledge work competences are supported by basic competences such as language competence.
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Knowledge work competence supporting professional task competence

Design rule I: Authentic problems

“In direct contrast to the academic approach, practical problems tend to be characterized by: the key roles of problem recognition and definition, the ill-defined nature of the problem, substantial information seeking, multiple correct solutions, multiple methods of obtaining solutions, the availability of relevant prior experience, and often highly motivating and emotionally involving contingencies” (Sternberg, Wagner & Okagaki 1993, p. 206).

Key differences between the school-based approach and real-life approach have been developed and summarised by Lebow and Wager (1994) (see Table 4).

	Real-life
	In-school

	Involves ill-formulated problems and ill-structured conditions
	Involves text-book problems and well-structured conditions

	Problems are embedded in specific and meaningful context
	Problems are largely abstract and de-contextualised

	Problems have depth, complexity and duration
	Problems lack depth, complexity and duration

	Involves cooperative relations and shared consequences
	Involves competitive relations and individual assessment

	Problems are perceived as real and worth solving
	Problems typically seem artificial with low relevance for students


Table 4. Real-life versus in-school problem  solving (Lebow & Wager 1994)

Herrington, Oliver, and Reeves (2002) have defined ten design principles for developing and evaluating authentic activity-based learning environments. In adapted form these are:

1. Problems are authentic and have real-world relevance: the problem context is authentic and there is a real-world problem owner; the student has a real-world motivation for wanting to solve the problem.

2. Problems are ill defined, requiring problem analysis and definition of tasks and sub-tasks.

3. Problems are integrated and across different subject areas; solutions extend beyond domain-specific outcomes.

4. Problems require students to reflect and involve beliefs and values.

5. Problems need polished products valuable in their own right, rather than as preparation for something else.

6. Problems allow competing solutions and diversity of outcomes. 

7. Problems require students to analyse from different perspectives, using a variety of resources.

8. Problems require complex tasks to be performed over a sustained period by a team of students using a variety of resources.

9. A problem solution can only be realised by collaborating.

10. Problem solving and assessment are seamlessly integrated.

Design rule II: Authentic knowledge work

For knowledge work to be authentic students need to perform real-life professional tasks that logically are needed to solve the authentic problem. These tasks will be grouped in professional roles such as environmental engineer, software engineer, communication expert, etc. But students also need to perform real-life knowledge work tasks that are grouped into the knowledge work roles, such as Researcher (dealing with information), designer (using intellect), Adviser (being in interaction) and Organiser (organising activities).

The professional and knowledge work tasks are directed and orchestrated via an authentic problem solving method that:

a. Provides for extensive problem analysis and planning,

b. Explicitly provides means for establishing contextual validity (validation),

c. Explicitly provides means for establishing quality (reviewing),

d. Requires mobilisation and application of available knowledge,

e. Combines problem solving with competence development (learning) and knowledge development (research). 

Quality of professional and knowledge work practice is enhanced by applying explicit criteria of quality that are standards in real-life. 

Design rule III: Self-direction through Integrated reflection 

Reflection is a pre-condition for quality ánd for learning. Therefore a suitable learning environment must invite reflection, and specifically explicit reflection. The authentic problem solving method therefore needs explicit activities for:

a. ‘reflection in social interaction’ (validation)

b. ‘critical reflection’ (review)

c. ‘critical self-reflection’ (human resource review)

Also, critical reflection needs explicit quality criteria. 

A learning environment that stimulates critical reflection has characteristics (van Woerkom 2003; p. 74-75 and Anderson 1997) with respect to Learning climate, Governing values, Strategies and Operationalisations. No critical reflection is possible without self-direction that is directed and orchestrated by an authentic problem solving method.

Design rule IV: Assessment through Integrated reflection 

Critical reflection is a pre-condition for quality of problem solving process, results ánd learning. It is therefore integrated into the working/learning process. Assessment is based on the results of this critical reflection and uses the same set of explicit quality criteria.

Design rule V: Concentric (learning) career

Students get the opportunity to develop a professional career, moving their performance from reproductive, via executive and tactical to strategic. The learning environment must allow students to develop such a career by organising the  different levels of performance. 

Professional role performance is defined by level and quality of: problem, method, competence, domain knowledge, problem analysis, planning, design and realisation, validation and reviewing, valid solution. Knowledge work performance is defined by level and quality of: task performance, pattern, competence, process knowledge, reflection, planning, doing, checking, valid task performance.

Design rule VI: Integrated ICT

ICT is integrated in professional and knowledge work: as a tool for analysis, design and creation, for process and team management, for communication and for knowledge management. Essential characteristic of these tools is that they enhance performance, that they contribute to process and result. In the learning environment the same should be true: ICT should have those functionalities that are needed and appreciated by the students. 
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