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Foreword

In the last eight years, the Fourth and the Fifth EU Research Framework Programmes funded more than 55 research projects and thematic networks that address directly issues of education and training. The total Community contribution to these projects exceeds 40 million Euro. These collaborative endeavours involve more than 420 research teams and address a wide range of themes related to learning and learning institutions. These activities –many of them currently in progress - have laid the foundations for the development of a European educational research area.

Research results demonstrate that questions of education and training are inextricably linked to a wide range of concerns including citizenship and democratic participation, social justice, cultural diversity and quality of life. Education policies are found to be strongly interconnected with other social policies like those on housing, health, welfare, youth, employment and immigration.

These research projects and thematic networks are making significant advances in knowledge that support educational policy-making in Europe and beyond and will continue to have an impact long after the end of the Fourth and the Fifth Framework Programmes.

In addition to individual research projects, a number of project clusters were created in this area as a mechanism for getting the best results out of groups of projects on key themes.

This report is summarising the results of a clustering activity that brought together the results of four projects funded under the Fourth EU Framework Programme which were related to the introduction and use of ICTs in education.

Briefing Papers summarising the results of EU-funded research projects and of project clusters in the area of Education and Training can be found at: http://www.pjb.co.uk/npl/index.htm. Details of ongoing research can be found at the same address.

Brussels, March 2003

European Commission DG-Research

Unit for Research in the Social Sciences and Humanities

Table of Contents
Foreword









2

Abstract










4

1. Executive summary








5

2. Background and objectives of the project





12

2.1.
Background







12

2.2.
Objectives







14

2.3.
Methodological Approach





14

3. Scientific description of the project results and methodology



17

3.1.
The Workshop







19

3.2.
Reflections on the facets of ICT based learning/teaching innovation(s)

in primary and secondary education




35

3.3.
The current state of affairs





39

3.4.
Overview of current policy initiatives




43

3.5.
The teaching profession: New challenges




56

4. Conclusions, policy implications and recommendations




60

5. Dissemination and/or exploitation of results





81

5.1.
Dissemination Strategy






81

5.2.
Dissemination Activities






81

5.3.
Exploitation of results and Exploitation plan



82

6. Acknowledgements








82

7. References









83

8. Cluster documentation








84

9. Annexes









85

Dissemination Outputs







85

Deliverables








85

Abstract

Presented in this report are the aims, methods, results and recommendations for policy articulation of a thirteen months study supported by the Accompanying Measures of the Improving Human Potential Programme.

The report outlines the principle objectives and work programme adopted to address these. The principle activities here were the assessment of a cluster of four R&D projects in the area of innovation in schools, the conduct of a workshop engaging various actors in the process of introducing, sustaining and/or building up of innovation, and a meta-analysis of the case-projects findings which was instrumental in defining policy implications/recommendations to enhance the current situation in promoting ICT-based teaching/learning innovation efforts in school contexts.

The findings of this study suggest that sustainability of R&D results can be increased through the enhancement of the negotiation process between project actors. A first priority appears to be the strengthening of the relation between school contexts and the research community in a direction where innovation is addressed from a holistic perspective. Such an orientation is obviously in need of policy articulation that recognises the changing roles of school contexts including that of teachers and students.

1. Executive summary.

SYPREDEM emerged from the realisation that RTD results concerning ICT-based innovation attempts are not adequately integrated in the practices of teacher/schools, even in cases where these have taken part in the research/development activity. Under this scope SYPREDEM aimed to examine through a dialogue process the degree to which participation in commissioned research activity is catalytic in the sustainability of ICT related research results and how these facilitate the promotion of ICT usage in school contexts. The study is focused at observations made by researchers at the informal level, which are verified by follow-up studies sponsored by the Commission, that point to the direction that while teacher participation in project (RTD) activity features a high degree of enthusiasm the extend to which research outputs are sustained by the participating teacher in their daily practices appears to be rather low. This became the problem area for investigating in the study, entitled “Synergy between Practitioners' Needs, Research Orientations, and Decision Making on the usage of ICT in primary and secondary education”, with actors being researchers, teachers (mainly primary level) and policy makers. 

The project/study was in consonance with the objectives of Measure 2 of the Accompanying Measures (IHP-Improving Human Research Potential & the Socio-economic Knowledge Base), as it intended to strengthen the visibility and utilisation of a small cluster of research projects through three well focused events: meta-analysis of research results, cross project workshop and round table discussion of the coordinators of four recently implemented research projects all of which fall into the thematic area of “Innovation in Education and Training via technology”.

SYPREDEM, contrary to common practices, did not aim at producing tangible outputs in the form of guidelines for good practices or even new knowledge in a scientific manner but rather, through the development of an understanding on the processes of effectively adopting (or conducting) innovation in teaching/learning to inform those engaged in the articulation of policy of the current practices in the area under concern. The study/project drew inputs from a cluster of projects in the thematic area “Innovation in Education and Training via technology” that appeared to have strong socio-economic orientation in contrast to a technical one. The four projects that came to form the SYPREDEM case-projects are: DELILAH, IVETTE, REPRESENTATION and CL-Net. These projects besides addressing the same thematic area also revealed similarities in terms of their methodological approaches as all four applied principles of Action Research.

The major activities carried out in this study include:

· Assessment of research results of the clustered projects (CL-NET, DELILAH, IVETTE and REPRESENTATION)

· Organisation of Cross-Project Workshop

· Review of research results and articulation of policy and research recommendations.

These tasks were conducted in a thirteen months period, by the staff of the coordinating institution, participants (both researchers and teachers) of the four case-projects and three experts in the area of study.

The assessment process followed, aiming at assessing the central elements in the documentation of the case-projects, defined the framework for the discourse that took place between and among the participants. Such a discussion forum used both the project’s web site and the face-to-face workshop that was held in Heraklion on December 14-16, 2001. The workshop was attended by thirty-seven (37) participants. The outcomes/conclusion of the workshop, reported in SYPREDEM’s first deliverable: The Sypredem Workshop Proceedings, was instrumental in the structuring of the study’s framework for understanding ICTs-related teaching/learning innovations in primary and secondary education. In turn, such a framework facilitated the identification of areas that require the attention of the educational policy actors. The participative-reflective orientation that was embedded in SYPREDEM’s work plan appears to also be an appropriate methodology for the building of ICT innovations in school contexts.

The study’s results, outlined in the third chapter, suggested that a multi-level analysis is needed in understanding the innovation process, involving “macro” or societal level analysis and theory formulation, “meso” or institutional-pedagogic level research, and “micro” or pedagogical practices level action-oriented research. This implies implementation of “level-dependant” methodological tools and consequently analysis/research of outcomes. Amongst the transversal problem areas identified in ICT-based innovation efforts are: teachers and school’s involvement in research activities, tensions in implementing research through and in innovation in schools (epistemological concerns), dissemination of research results and innovation sustainability in schools, teachers’ roles and their needs in ICT research and innovation building, adoption of participation metaphors and practices.

Further, the study’s results revealed that innovation in education can have many different but interrelated facets, these include: the introductory facet, the reformed and the improved facets. In general the innovative use of ICT in school contexts has the potential to stimulate dynamic learning environments as it facilitates a) the development of new ICT inventions, educational/pedagogic formulations and new scientific knowledge, b) the wide range of possible applications of new ICTs inventions and ICTs-related theories and scientific knowledge on education, and c) the variation of ways that new and existing theories, knowledge and ICTs inventions can be combined and transformed into educational activities. Although educational innovations may involve one or a combination of these facets what distinguishes an ICTs invention, a new educational or pedagogic model and new scientific knowledge from an educational innovation is the actual integration of the former into an existing or new educational activity context. Ample examples supporting this are given in the text of this report (chapter 3). 

The study results suggest that any working definition of ICTs-related teaching/learning innovation should reflect on the activities of

· where innovators integrate existing or new 

a) ICTs-based teaching/learning products, or/and

b) ICTs-related educational/pedagogic theories and scientific research outcomes, or/and

c) ICTs-related institutional and/or organisational strategies and plans, 

into 

i) existing educational activities and activity context(s), where at least one of the above presently is not integrated, or 

ii) new activities and/or new activity contexts (new forms of teaching/learning activities or new educational activity settings).

· which result, within the activity context that was implemented, in profound changes, reforms or improvements in teaching/learning processes and their outcomes.

The results further suggest that ICTs-related teaching/learning innovations in schools challenge individuals, educational organisations and institutions in multiple ways. The documentation of the SYPREDEM cases and the results of the SYPREDEM Workshop vividly point to the direction that teachers in ICTs-based school teaching and learning remain central and absolutely critical agents for the cognitive, emotional and social development of pupils. The emergence, however, of new teaching-learning models based on socio-cognitive and cultural approaches to learning, coupled with the potentials offered by the exploitation of ICTs in educational praxis, lead to a re-conceptualisation of the role of teachers, while the actual implementation of ICTs in school teaching and learning seems to also lead to changes in the distribution of roles and responsibilities, as well as in the interaction patterns in classrooms. Current pedagogical orientations share similar views regarding the role(s) of teachers under a constructivistic and socio-cultural teaching-learning paradigm. Important professional teachers’ requirements are for teachers to adopt, develop and support a new pedagogic culture in favour of constructive, scientific-style of inquiry where pupils’ own theories have a legitimate role within knowledge building instead of knowledge transmission activities, and develop dispositions and practices that would support him/her to become a reflexive co-learner in the context of teaching-learning activity. This new pedagogic culture is inextricably linked with the development of life-long learning and professional development dispositions and practices that would allow teachers keep in touch with developments in ICTs as well as research and new knowledge on teaching and learning.

Lastly it should be noted that school-level key innovation agents and ICTs-related teaching/learning innovations are not found only in the traditionally ‘innovative’, well equipped and highly performing schools. The analysis of the SYPREDEM cluster projects indicates that diversity is the rule regarding the school contexts where innovation activities are and can be implemented. The schools involved in the SYPREDEM cluster projects did not only differ because they were located in different European countries and were operating within different learning patrimonies but also differed widely in terms of school-specific characteristics. 

The results that emerged from the assessment, discourse and analysis of the SYPREDEM case-projects were instrumental in defining the two generic approaches regarding the “conduct” of ICT-related teaching/learning innovations in schools. The labelling the study gave to this approaches is: the experiential approach and the formal R&D approach. The first is grounded and emerges out of the real-life experiences and ideas of key innovators who undertake the task to put them in practice. The experiential approach of undertaking ICTs-related teaching/learning innovations in schools has great strengths because it can be fully integrated into whole school development plans, the involved actors have the actual ownership of the innovation, innovation is based on real-life experiences and on grounded knowledge generated by the actual practitioners; hence it can be context-sensitive and ecologically valid.

While experiential innovations are largely undocumented, innovations conducted on the basis of formal research and development offer more opportunities for in-depth analysis. The Sypredem cluster projects are examples of such innovations and a meta-analysis of their characteristics can contribute to the development of better understanding of their structure, as well as their strengths and weaknesses. 

Innovation, introduced through R&D is seen only as auxiliary to schools’ teaching goals, not as an end in itself, something that also characterises schools’ and teacher’s involvement in experimental innovations. The analysis of the findings from the Sypredem Workshop and the cluster of Sypredem projects suggest that school teachers involved in R&D can support, as well as initiate genuine innovation in educational terms, and can enhance research and innovation in schools by:

· localising and contributing to the design and methodology of research projects,

· devising learning and research situations that better adapt to the reality of schools, 

· extending the repertoire of anticipated uses of ICTs in educationally sound and grounded ways, 

· offering invaluable insights into the limitations, strengths and applicability of research outputs in schools, 

· localising research outputs to national and local levels, and

· disseminating research results in their schools and colleagues.
However valuable teachers’ contribution in innovation through R&D might be, teachers are facing considerable problems by their involvement and the effectiveness of their contribution in research and innovation. Even in projects such as these reviewed in this study where an action research methodology was adopted, collaboration between researchers and practitioners was often limited at the implementation phase with no or minimal teachers’ and whole schools’ involvement at the design and evaluation phase of R&D projects. Furthermore, informal knowledge sharing was found to be quite limited mostly because of the language barrier since many teachers did not speak a second language and also because of their heavy workload.

The sustainability of R&D driven innovation in schools faces considerable problems mainly because of the nature of R&D driven innovations, the nature of research practices, the nature of research knowledge, schools’ attitudes towards R&D and the links researchers establish with schools, the time-span of R&D projects, and the nature of R&D innovation products.

The results outlined above allow us to make the inference that new knowledge created by R&D projects has a limited diffusion capacity among school practitioners because research reporting and formal academic practices for the diffusion of such knowledge (publication of research papers, conferences etc) do not constitute an important source for teachers’ professional development. On the basis of the above reflection this report concludes with a section on Policy recommendations which starts from the premise that vision cannot just be imposed to schools and be anticipated that innovation and change will eventually occur. Attention ought to be given to the building of supporting framework conditions for ICT-related teaching/learning innovations in European schools.

The sustainability and diffusion capacity of successful ICTs-related teaching/learning innovations in schools is largely dependent on the degree to which teachers and pupils have regular access to up-to-date networked ICTs. The initiatives of ICTs-related teaching/learning innovations in schools often requires the support for a host of different ways through which pupils and teachers can get access to the available ICTs in schools. The formation of school-level policies regarding the organisational changes that are needed to best utilise the potentials of the available ICTs is essential. One very widespread approach is the placement of ICTs in school labs. This practice should be complemented with efforts to bring ICTs into regular classrooms, and to provide pupils and teachers with informal learning spaces and (multi)mediatheques. Overall, the above point to the need for the development of a new school architecture capable to support flexible organisational arrangements for ICTs-based teaching and learning. 

Another condition and/or policy area is teachers’ professional development. Raising the capacity of the general teachers’ population to use basic ICTs applications is but a minimum requirement to ensure that effective ICTs-related teaching/learning innovations will have a reasonable chance to get diffused in the body of education. Of vital importance is to accelerate the efforts in implementing policies that will help teachers develop skills that are directly related to the use of ICTs for school teaching and learning. Within this context, it is essential to put emphasis on the pedagogy behind the use of ICTs for teaching and learning. 

As the explicit or implicit adoption and transfer of traditional “transmission” teaching models through the use of ICTs is likely to put considerable barriers to the diffusion of effective ICTs-related innovations, therefore teacher training and professional development oriented policies should actively advocate and support ICTs-related teaching models in favour of constructive, scientific-style of inquiry where pupils’ own theories have a legitimate role within knowledge building, and help teachers develop dispositions and practices that would support him/her to become reflexive co-learners in the context of teaching/learning activities in schools. Fostering the scientific discourse and further research on these matters are essential. This new pedagogic culture should be inextricably linked with the development of life-long learning and professional development dispositions and practices that would allow teachers keep in touch with developments in ICTs as well as research and new knowledge on teaching and learning. A further recommendation is that policy reforms on teacher training should give priority, apart from the adoption of new teaching and professional development models described above, to the development of practical ICTs-related skills having to do with collaboration, curriculum and resources management, knowledge-building, representation and sharing in semi-structured or open-ended ICTs-based learning environments. Particular emphasis should be given to pre-service teacher training policies especially for secondary education teachers. 

In terms of shaping a new research orientation that might be more promising in integrating R&D results into practice SYPREDEM urges policy articulation in the direction of networks of long term commitment, between schools and research institutes or/and universities supported also by policy actions. Such actions ought to drive the “whole school development targeting the enhancement of school’s capacity to transform into a learning organisation”. This however implies that consideration is first given to the reform of the existing curricula and assessment structures.

2.
Background and objectives of the project. 

2.1.
Background

The extend to which RTD results in the education sector are integrated in the daily practices of teachers and trainers, especially in the case where new technologies are involved is of interest to the education/science policy actors. This is manifested in Community documents and projects’ Exploitation Plans. 

The advent of new technologies has affected the sector of education and training in multiple ways which range from the reconsideration of its organisation and delivery of services to issues related to cognition and reconceptualization of the relation between learning content and activity structuring. Currently, as was the case and in the recent past, the European Commission is actively supporting research activity in the area of ICT in education namely from an innovation perspective. Amongst the most recent endeavours are: Educational Multimedia Task Force, IST Programme, SOCRATES/MINERVA and e-Learning Initiative. Based on the premise that ICT is “good” for teaching and learning the focus of activity in these frameworks is on the promotion and extension of ICT usage in learning contexts, whether through the development of learning environments, good practice guidelines, scientific evidence regarding ICT’s effectiveness in learning, or even observatory actions.

SYPREDEM is a response to the challenge set forth by Mr Prodi’s speech to the European Parliament in Strasbourg in April 13, 1999. The response is not in the direction of researching means and methods but of disseminating the “cumulative effects” of project results to practitioners and decision-makers throughout Europe. In parallel the project’s attempt was to initiate a discourse between the partners faced with the challenge of introducing the application of technology in education is an approach to link practice with research and research with decision making. The study’s outputs are believed to be of relevance to the EC as well as to the individual European Union Member States.

The project/study was in consonance with the objectives of Measure 2 of the Accompanying Measures (IHP-Improving Human Research Potential & the Socio-economic Knowledge Base), as it intended to strengthen the visibility and utilisation of a small cluster of research projects through three well focused events: meta-analysis of research results, cross project workshop and round table discussion of the coordinators of four recently implemented research projects all of which fall into the thematic area of “Innovation in Education and Training via technology”. 

SYPREDEM emerged from the realisation that while tangible RTD results did emerge from research activity in the area of education and new technologies –with strong implications of socio-economic notions, the teacher community involved in such research projects did not embrace these in a way to suggest that these were of relevance to their work tasks and expected educational outcomes. Under this scope SYPREDEM aimed to examine through a dialogue process the degree to which participation in Commissioned research activity is catalytic in the sustainability of ICT related research results and how these facilitate the promotion of ICT usage in school contexts. The study is focused at observations made by researchers at the informal level, which are verified by follow-up studies sponsored by the Commission, that point to the direction that while teacher participation in project (RTD) activity features a high degree of enthusiasm the extend to which research outputs are sustained by the participating teacher in their daily practices appears to be rather low. This became the problem for investigating in this thirteen-month study, entitled “Synergy between Practitioners' Needs, Research Orientations, and Decision Making on the usage of ICT in primary and secondary education”, with actors being researchers, teachers (mainly primary level) and policy makers. The study, unlike research and development project, did not intend to produce conventional type results that can be disseminated in the form of good practice guidelines, exploitation of any tangible product but rather to set the conditions for an open dialogue between the educational actors on opportunities offered by the participation in research projects and the identification of constraining factors to the internalisation of research outputs by the project actors. In this regard the study concentrated on the relation between the project actors: teachers and researchers; and the knowledge gained from the examination of the links of such a relation serves as the context for consideration and reflection by the educational/research policy designers.

The project’s transversal nature (concerted and integration approach) intended to link users to research outputs of the thematic area of study and research outputs to policy articulation. This intent aimed to lead to a deeper understanding of the current situation of the regulatory and pedagogic arrangements regarding innovation in the school contexts. The initiators of this project envisioned that its methodological approach and outputs would guide teachers and schools in the selection of appropriate-to-their-needs educational designs and technology applications/solutions. In parallel, the project intended to give the opportunity to school teachers from European countries to exchange views on their experience in being engaged in innovation related research activity.

This framework, besides raising awareness on ICT related matters, aimed to increase teachers’ confidence in utilising research results in their everyday practice. The collaborative dimension built into the conceptual framework of the project is still another benefit for the teacher participants. The benefits for the researchers appeared to be in the areas of:

· the opportunity to review research results in a concerted and integrated manner

· the opportunity to identify research concerns grounded on the real needs of practitioners

· the opportunity to inform the policies of both research concerns that need to be attended in the formulation of ICT regulatory frameworks.

2.2.
Objectives

The operational objectives of the SYPREDEM project/study, as was originally designed and to high degree maintained, were:

a. to bring together actors responsible for introducing educational innovation

b. to identify practitioners’ (teachers) needs and the opportunities provided through their engagement in research activity/ies

c. to disseminate recent research results in a concerted manner

d. to carry out a meta-analysis of the research results of four research projects with strong TSER components

e. to articulate policy recommendations pertaining to the implementation of innovation in the educational practices

f. to increase understanding of current situation in Europe regarding the application of ICT in the learning/teaching practices.

2.3.
Methodological Approach

The original intention in SYPREDEM was to cluster, both in terms of project outputs and human resources, a set of four projects all of which were concerned with the theme “Innovation in Education and Training via Technology”. These were projects of socio-economic orientation belonging to the TSER Programme and were selected to constitute the case-projects in SYPREDEM as these complemented each other in a number of ways. Besides commonalities in the scope of their study and complementarity aspects these four projects also revealed similarity in terms of their methodological approach –as all applied principles and techniques of action-oriented research in the investigation of their unique research concerns.

The complementarity of the four projects is described herebelow:

Project SOE2-CT96-2009 entitled DELILAH (Designing and Evaluating Learning Innovations and Learning Applications) carried out investigation on major cross-cultural, socio-economic and pedagogic factors, reviewed major national policies on education and training with a view to identify theoretical and empirical gaps in current understanding and establish the consonance between major educational and learning innovations and the different learning traditions. The project outputs were tools (methodologies and guidelines) for the evaluation of new educational and learning arrangements and processes. These outputs to the extend possible, were to be used in SYPREDEM as the basic tool for reviewing the results (also in terms of processes) of the other three projects. In this regard DELILAH was intended to contribute to project SYPREDEM a validated methodology framework for reviewing/evaluating research results and processes. SYPREDEM saw as most appropriate to utilise DELILAH’s theoretical framework as a base for understanding innovation in education.

Project SOE2-CT98-2037, IVETTE (Implementation of Virtual Environments in Training and Education) on the basis of a) the realisation that the emerging scenaria in education and training cause institutional tensions in the organisation and functioning of institutions; and b) the opportunities offered by telematics based learning, carried out in depth investigation into current Virtual Learning Environments (most of those aim at training/retraining teachers). The project objectives were to: map out the learning and teaching approaches in VLEs, to critically assess the impact of European diversity into international telematics environments, in relation to common elements of curriculum, language issues and institutional adaptation of the education and training systems to open and distance learning. IVETTE’s role in SYPREDEM is two-fold. On the one hand it is to lead the discussion on open and distance systems of teachers training schemes and on the other to facilitate the project with results pertaining to the institutional perspective in undertaking innovation. In this regard while DELILAH supplies the project with a framework for evaluation and the notion of learning tradition, IVETTE supplements these with more recent evidence on the current situation of innovation in the training of teachers across Europe.

Project SOE2-CT97-2017, entitled CL-NET (Computer-Supported Collaborative Learning Networks) and Project MM1045 REPRESENTATION carried out research work on cognitive, social and didactical aspects of innovation in learning. In this regard these brought into SYPREDEM the educational actors (primary and secondary levels) responsible for the implementation and application of the emerging educational designs and a set of tested/validated methods and approaches used in the integration of technology in the teaching/learning process. These constituted tools for the discussion between teachers-researchers in the SYPREDEM Workshop. Both projects have carried out research in diverse cultural and educational settings.

SYPREDEM, in order to achieve its objectives adopted a concerted and integrated approach. The results and actors (researchers and teachers) of the four thematically related research projects (CL-NET, DELILAH, IVETTE and REPRESENTATION) were brought together in the study’s activity tasks. The activities carried out in this framework include: assessment of research results, the organisation of cross-project workshop and the synthesis of acquired knowledge that lead to the articulation of policy recommendations and its dissemination. The Workshop was carried out in order to foster a cross-project and cross-actors discourse on practitioners needs and opportunities offered via participation in European funded research (re: innovation in education). The outcomes of this workshop facilitated our understanding of the discrepancies between research and practice which in turn has direct implication to policy articulation. The workshop was attended by nineteen (19) European teachers and eighteen (18) members of the four project consortia. Invited were representatives from the EU and representatives from Ministries of Education and/or Educational Authorities of the countries represented in the four consortia.

The project’s implementation plan, based on a three-step approach included the following activities:

· Step 1: Assessment of research results of the clustered projects (CL-NET, DELILAH, IVETTE and REPRESENTATION)

· Step 2: Organisation of Cross-Project Workshop

· Step 3: Review of research results and articulation of policy and research recommendations

In terms of human resources the project involved individuals from the contracting institution and for purposes of objectivity subcontracted the review/refinement of its outputs to three experts in the field of Innovation in Education.

Deviations from the original work agenda

The study did not re-orient its scope in the process of implementation. 

At the onset of the project it was recommended by the project officer in charge that attempts be made to link SYPREDEM to a similar in nature but different in scope project, MERLIN, as it was regarded that the two projects posed high complementarity. The two projects managed, rather well, to collaborate and the effects of this collaboration are manifested not only in their outputs but also in the research agenda set by the coordinating institutions of the two projects for the FP6. It should be noted here that MERLIN, SYPREDEM’s “sister” project, aimed at defining quantitative parameters/indicators that enhance/prohibit the use of new technologies in the promotion of innovation in learning contexts. This output has been disseminated to SYPREDEM’s beneficiaries. 

The project did not held a face-to-face round table discussion (as was originally intended), as the project’s web site space facilitated an on-going discussion forum not only between the projects’ principle partners but also with practitioners (teachers). Due to the above, it was decided to give more attention than originally anticipated to the existence of its web site (by the research, teaching and educational community). 

Worth mentioning is the fact that the project fostered discussion between its developers and EC Officials (Education and Culture Directorate) and facilitated the setting up of discussion lists on issues of evaluation/dissemination for the thematic area new technology in education.

3.
Scientific description of the project results and methodology. 

The metaphors “learning economy”, “knowledge-based economy” and “knowledge-driven economy” while each can give its unique definition all originate from the argument that learning and knowledge are at the heart of current economic activity. In the last decade innovation has attracted considerable interest by researchers and policy makers particularly within the field of EU economy, as innovation is now considered the single most important engine of long-term competitiveness, growth and employment. The importance of innovation was highlighted by the March 2000 European Council in Lisbon. As a response to the challenges of globalisation and the new knowledge-driven economy, the European Council set the strategic goal for EU to become the most competitive and dynamic knowledge-based economy in the world, capable of sustainable economic growth with more and better jobs and greater social cohesion
. Innovation is perceived as the key to achieving this strategic goal and innovation policies are expected to have a ‘horizontal’ nature linking economic, industrial and research policies. As implied, developing a deeper understanding of innovation processes and activities is essential for developing policies that facilitate and enhance innovation. 

In the last decades the term innovation has been used to denote a wide range of activities which go far beyond the naïve image of the dedicated scientist who works long hours isolated in his/her lab to come out with a new invention. According to the European Commission’s 1995 Green Paper on Innovation, innovation is a synonym for the successful production, assimilation and exploitation of novelty in the economic and social spheres. Innovation may have the character of a) the renewal and enlargement of the range of products and services and the associated markets, b) the establishment of new methods of production, supply and distribution, and c) the introduction of changes in management, work organisation, and the working conditions and skills of the workforce. Innovation can be a process of transformation of an idea, a theory, a plan into a marketable product or service, a new or improved manufacturing or distribution process, or a new method of social service. It can also be a new or improved product, equipment or service which is successful on the market.

It is widely recognised that the process through which innovation emerges is extremely complex, interactive and non-linear. The creation of new knowledge or the re-combination of existing knowledge, a process that is inherent in innovation, takes place, apart from the “R&D laboratory”, in a great variety of contexts. Knowledge can be created well beyond formal research, in interacting (with other organisations, with other departments within an organisation, with customers and suppliers, with social groups etc), in doing (applying new organisational arrangements for example) and in using (for example in using a technology in new contexts). It can take place in production, consumption, education and training contexts which are linked to each other in a dense network of connections between activities, institutions and agents
. This also implies that the process of innovation doesn’t follow linear paths, from the lab to the development and production, to consumption. Accessing knowledge that has been created outside the ‘boundaries’ of interested agents, has become extremely vital in the innovation process but this does not mean that this is all agents need to innovate. While ICTs have increased connectivity within a globalising economy, specialised knowledge is increasingly becoming a short-lived resource and therefore, in the long run, it is not the knowledge and skills that organisations and individuals already possess but the capacity to absorb innovative knowledge, the capacity to learn fast (and forget fast as well, when, for example, there is a need to work in new ways), that has become crucial to innovation and economic success (Lundvall and Borrás, 1997, p.30). 

Understanding and supporting innovation has become a complex and demanding task since it cannot be narrowed down to a few innovation factors that affect the function and performance of R&D systems. The high interactivity and interdependence between different innovation agents and factors have given rise to the idea that innovation is better understood within a ‘system of innovation’ of important economic, social, political, organisational, institutional and other factors that may influence the development, diffusion and use of innovations (Edquist, 1997). The identification of the relative importance of such factors and development of a better understanding on their function and contribution to innovation is crucial from a ‘systems of innovation’ approach. In this chapter an attempt will be made to identify and discuss important factors that contribute (or hinder) ICTs-related teaching/learning innovations in the context of European primary and secondary education. The focus of the analysis is rather sectoral, although inputs at national level are also discussed. 

In the context of the SYPREDEM project, developing a ‘system’-oriented framework for understanding ICTs-related teaching/learning innovations in schools was an important goal because this was anticipated to facilitate the meta-analysis of the SYPREDEM cluster projects’ results and the SYPREDEM Workshop outcomes, as well as support the identification of critical issues and directions for further research and policy formulation on educational innovation. 

3.1. The Workshop

The SYPREDEM Workshop held on December 14-16th in FORTH, Heraklion, Greece aimed to foster the cross-project, and cross-actors discourse on primary and secondary teachers' needs and opportunities offered by their participation in European funded research (re: innovation in education). The discourse was based on the research activity conducted in the frame of four thematically related projects. The unique features of each of the four projects constitute components of a holistic/integrated perspective to the study/review of “Innovation in education and training via technology”. The synthesis of these components and the outcomes of the workshop were anticipated to facilitate our understanding on how research results can be effectively integrated into teaching practices and policy formulation regarding ICT in primary and secondary education.

The group of participants was comprised of 19 teachers and 18 researchers from seven European countries. Most of the teachers who participated in the workshop were involved in one or, in some cases, two of the projects under discussion. Among the participants were also the project coordinators of the projects involved, senior and junior researchers, academics and representation of "policy makers" in education. It should be noted here that many of the participants could not be classified in a single professional "identity". Individuals involved in educational innovation play multiple roles and execute tasks outside the frame of traditional classifications of professions. For example, there were teachers who are now working as field researchers or lecturers in a higher education institution, people who assume the roles of both teacher and university lecturer or university people who are also involved in decision making regarding ICT in education at different levels. 

This permeability of the participants' roles, the fact that almost all of them had participated in the above-mentioned projects, as well as their direct involvement and strong interest in ICT innovation in education allowed for in-depth discussions and reflection upon and for action in terms of actual teaching-learning practices, research and policy recommendations at different levels.

Perspective for the review of the case projects

Under DELILAH's perspective innovations in education and training are processes emerging out of the interplay between

a) a learning patrimony
 deeply rooted in the Western education tradition of bounded institutional forms and a relative autonomy of both the educational sphere and educationalists and

b) a series of socio-economic factors and policy reforms mainly driven by such socio-economic factors.

In this interpretation the learning patrimony is currently undergoing a process of change greatly influenced, shaped, if not dominated, by socio-economic factors related to the globalisation of the economy and the consequent de-regulation of labour and capital markets. DELILAH's assumption on the "hegemony" of socio-economic factors over educational ICT practices, attitudes and expectations was also identified by the REPRESENTATION project in its discussion of regulatory and contextual frameworks under which ICT is currently being implemented in the primary education
.

Change and innovation in education and training are also associated with longer-term trends within the learning patrimony itself - that is, with those aspects internal to the learning patrimony concerned with teaching, learning and transmitting the culture from generation to generation. In this perspective ICT innovation in education is not a simple process of introducing a new technology to schools (for example massive introduction of computers in schools), but also of developing appropriate institutional and pedagogic frameworks. A similar assumption was also adopted by the IVETTE project which suggested that although the use of virtual learning environments might be triggered by socio-economic factors, these processes will not be an educational innovation per se unless there is emphasis on institutional factors and needs, as well as on pedagogy and teaching practices
. 

Levels of ICT educational innovation analysis

A multi-level analysis is needed for understanding innovation processes, involving 'macro' or societal level analysis and theory formulations, 'meso' or institutional-pedagogic level research, and 'micro' or pedagogic practices level action-oriented research. This implies implementation of "level-dependent" methodological tools and consequently analysis/research outcomes. 

The projects' empirical research activities undertaken by the set of the four projects focused either at the 'meso' level of institutional-pedagogic factors or the 'micro' level of teaching and learning practices. In particular, DELILAH aimed at deepening understanding of educational innovations and of innovative education and learning arrangements in a wide variety of sectors and settings: Compulsory Education, Higher Education, Disadvantaged & Excluded Groups, and Continuous Vocational Training in corporate settings. DELILAH's unit of analysis was at the institutional-pedagogic level, but also addressed the micro or specific pedagogic practices level through action-oriented research. The above, however, were driven by a theoretical macro-level analysis on cultural and social-economic factors, as well as education and training policies and reforms in Europe and dominant national learning patrimonies that influence ICT innovation in education. The IVETTE project, mainly focusing at the 'meso' level of analysis, aimed to investigate one form of ICT educational innovation, that of virtual learning environments (VLEs), in the higher education and training sectors and how these might affect or challenge traditional-academic learning patrimonies, as well as existing institutional arrangements. On the other side, the CL-Net project aimed at investigating 'micro' level teaching-learning practices and cognitive, metacognitive, motivational and social effects of collaborative learning networks (CLNs) in primary and secondary education students. CL-Net also paid attention to tensions between traditional learning patrimonies in compulsory education (the knowledge "transmission paradigm") and new learning patrimonies which put emphasis on learners' collaboration. The REPRESENTATION project explored 'meso' level regulatory-contextual frameworks and learning patrimonies at national level under which ICT is implemented in European primary schools. Furthermore, REPRESENTATION conducted research on a 'micro' level, aiming to explore 9-12 years old pupils' ICT representations, and develop and validate a concept mapping software, the "REPRESENTATION Tool". 

Reflections on research methodologies and actions

From a methodological point of view, the projects under discussion shared common perspectives focused around action research and case study approaches. All four projects' conducted a series of case studies that in total took place in 8 different European countries. 

· DELILAH's partners conducted 4 in-depth "thematic
" case studies in four European countries and a retroactive analysis of 16 additional case studies done within the DELTA project "ARTICULATE". The data collection and analysis processes had an ethnographic character and was based on pre-existing documents, (printed or digital) media, semi-structured interviews, focus groups discussions, additional interviews (telephone interviews, videoconferencing, email questionnaires etc.), additional discussions or observations in the research sites. 

· The REPRESENTATION project conducted a series of case studies involving 34 primary school classrooms from 31 schools in six European countries (780 pupils in total). The data collection techniques included documents, interviews with teachers and pupils, classroom observation, paper-and-pencil and computer-based pupils' concept maps and texts. For comparison reasons, all pupils' maps and texts on ICT objects, use and users were codified and analysed through statistical techniques. 

· In the context of the CL-Net a series of case studies and small-scale, informal, comparative experiments were conducted. These involved almost 600 students from primary, (age 10-12), secondary (age 13-16) and vocational education (age 18-24), and 25 teachers from 20 schools in five European countries which participated in this project experimenting with different kinds of collaborative software. Three kinds of measurement instruments were used: 1) protocols of communications between students and between students and teachers, 2) tests that measured cognitive, metacognitive, and motivational effects of CLNs on students, and 3) small questionnaires and interviews with teachers and students. 

· The IVETTE project conducted nine case studies in higher education and training institutions in 6 European countries. 

The case studies in DELILAH and IVETTE identified and studied ICT innovations that were already running prior to the actual research by either the partners' institutions or other agents. In the context of the REPRESENTATION and CL-Net projects the partners also implemented ICT and pedagogical innovative interventions, in other words they were also responsible for the introduction of ICT innovation in the research sites. For instance, the DELILAH partners did not introduce the innovations studied during the project. These were already in the implementation phase by some of the involved partners prior to their participation in the project. Similarly, the IVETTE project did not introduce "project-specific" VLEs in the research sites during the project. The Virtual Learning Environments were already implemented in participating in the project institutions. In contrast, the other two projects were responsible for introducing and sustaining ICT innovations in their research sites. CL-Net introduced a three-fold innovation in the participating classrooms: the didactics of collaborative and co-operative learning; learning with computers and inquiry learning/knowledge building. The REPRESENTATION project introduced in the research sites concept mapping as a learning tool, and in particular computer-based concept mapping for learning and teaching. From this perspective, DELILAH and IVETTE primarily conducted research and analyses on and for ICT innovation in educational contexts, while REPRESENTATION and CL-Net primarily conducted research through or in ICT innovation.

In this respect, there is a high variation amongst the four projects regarding the type and the degree of involvement of the actors that were the "target" of the projects' research activities.

In the case of the IVETTE project the partners were simultaneously the initiators and implementers of innovations that were aimed to be studied (VLEs), the actors that designed and conducted the project's activities and beneficiaries of the research outputs. In the case of DELILAH, some of the innovations studied were either already part of partners' own practices as in the case of IVETTE (i.e. the vocational training practices in ISVOR-FIAT and technology-based "open university" initiatives by Universitat Oberta de Catalunya), or were part of partners' on-going involvement in other innovation initiatives (for instance the Electronic Village Halls in Manchester or the European Schools Project -ESP- in The Netherlands). On the other side, in the case of CL-Net and REPRESENTATION none of the partners' institutions was an actual research site. The research sites were all primary and secondary education schools, -to put it more correctly individual teachers and classrooms- and no school was partner in these projects
, something that is quite common for European research and development projects. Consequently there was unavoidably a "distance" in terms of aims and practices between the research and innovation agents (the projects' partners) and the "target" agents (the teachers and the students, and secondarily the schools) which can also be seen in terms of discrepancies in learning patrimonies (University and Research Institutes' learning patrimonies and, on the other side, compulsory school learning patrimonies). This "distance" was attempted to become shorter through the implementation of action research methodologies and the adoption of a participative research culture that aimed at developing a sense of research and outcomes' "ownership" among teachers and researchers.

Teachers and schools' involvement in research activities

Among the four projects, CL-Net is the one that can be characterised as having the highest degree of teachers' and pupils' (the "target" actors) active involvement in the design (and implementation) of research activities (but not in the design of the project as a whole). For example, teachers were involved in the design and implementation of some experimental activities within the project, there was collaboration between researchers, teachers and students in the initiation of collaborative activities and computer-based tasks and there was also some involvement of teachers in the analysis of the collected data. In this respect, researchers acted as teachers' collaborators and teachers as researchers. In the REPRESENTATION project, a similar action research approach was adopted engaging teachers in the definition and implementation of educational activities within the project's context. In both projects there was also a strong need to provide teacher training in research practices, in the innovations introduced (for example learning through collaboration or the idea of concept mapping) and in developing ICT skills. Such needs were addressed not only through training and frequent meetings between researchers and teachers but also in attempts to build teachers' "communities of practice" at national and cross-national levels (the latter, in both projects, proved difficult to achieve and sustain because of language barriers). Collaboration between researchers and teachers was also developed in the context of the DELILAH project's compulsory education thematic case study (ESP) in developing and validating guidelines to support teachers with the use of ICT in the learning environment (see The Teachers' Survival Kit). The above research practices also implied that the research results of these projects would be grounded to the reality of school culture and the learning patrimony of schools (ecological validity) and therefore would be more useful to the teachers' community. Nevertheless, tensions between research and school practitioners and practice did emerge as we are going to discuss in the following paragraphs.

Tensions in implementing research through and in innovation in schools

Universities and Research Institutes are expected to do research, experiment, and innovate while schools' mission is to educate young people. Therefore tension pre-exists in terms of in priorities and agendas. Because European research and development projects or at least the ones discussed in the SYPREDEM context, are commonly designed by researchers following the guidelines and requirements posed by the funding agent (the European Commission), projects embed within them concerns, research agendas and practices well beyond the scope and everyday reality of the schools that are invited to participate as research sites in the projects. For example, one of the CL-Net project's objectives was to evaluate at cross-national level (meta)cognitive, motivational and social effects of computer-based collaborative learning. On this basis researchers conducted a series of individual student pre and post-tests which required a common decoding system and statistical analysis of the data
. This objective and perhaps more importantly the actual research practice was almost unavoidably distanced from the practices and the immediate interests and expectations of the individual teachers and the classes that participated in the research. In a similar fashion, in the REPRESENTATION project, the concern for cross-country and cross-school comparisons, the tasks per se and the implementation procedure was purely a researchers' construct and could not be negotiable with the involved teachers and pupils. At this level there was a sense of disengagement especially because pupils had to perform twice the same tasks (before and after the educational intervention).

Furthermore there were tensions between what the research teams (both the researchers and the teachers) aimed to do during the research and innovation implementation phase and what was the response of the participating schools both in institutional and practical terms. As DELILAH pointed out, the school sector is the one that shows the greatest resistance to innovation and change and genuine innovation at the purely pedagogic level, that is to say, in designing contents, teaching and learning functions, methods and roles, is probably the most difficult to achieve
. Innovative projects in schools involving open contacts with the outside world through ict may easily come into conflict with current curriculum organisation, official acknowledgement of participating teachers' dedication, and timetables
. For example, the CL-Net project reported that the culture of most of the schools and its classrooms does not offer ample possibilities for collaboration for knowledge building. Schools are still very much based on the traditional didactic triangle: matters of tuition are largely predefined in curriculum and the teachers' main job is to achieve correspondence between the more or less 'hard' knowledge and skills prescribed and the heads and hands of the individual pupil. Additionally, the schools' timetables often leave little time for experiments that diverge from the mainstream instruction. This also affects collaboration among teachers. For example, the teachers of CL-Net classes who participated in the "OUR WORLD" activities in Rome met great resistance in colleagues when they tried to negotiate changes since they needed extended time for outdoor activities or activities in the computer laboratory. Formal requests of change implied complex bureaucratic procedures
. Overall, as observed by the researchers, the less motivated teachers did not positively contribute to the development of the project and even less to its dissemination within the local community. Furthermore, the schools' administration support to the CL-Net project for relieving some of the involved teachers' responsibilities, facilitating circulation of information, involving the community were interventions practised to a limited extent. Finally, the project was perceived as an extra-curricular activity: teachers and researchers were more or less given a "carte blanche" to implement the learning environment. The sole condition was that teachers had to finish the formal and official curriculum. In that respect the content of the implemented learning environment in the majority of the cases was a surplus on and an add-to the formal (and national) curriculum. This situation was also faced by the REPRESENTATION field researchers and participating teachers. From what was presented above it appears that some of these tensions, and in particular those regarding the actual schools' and teachers' participation in research and innovation, would have been more effectively dealt with if the projects were involving in research and innovation not individual teachers and classrooms but whole schools. This would furthermore offer considerable advantages in terms of ecological validity of research and innovation processes and outcomes, would facilitate the dissemination of outcomes among practitioners and schools and would better support the sustainability of the introduced innovations in the participating schools. The involvement of whole schools instead of only enthusiastic and innovative teachers in research and innovation projects is a much more demanding task for several reasons. One practical reason is that it is much easier to persuade a highly self-motivated teacher than the whole school community to participate in a project. A second practical reason is that individual teachers are participating for free or even pay for minor expenses (for example local travel costs for project meetings) while schools would expect something tangible in return, for example the provision of new hardware and software, which European R&D projects often do not have the budget to fulfil. Financial support is just one aspect of a multifaceted issue regarding schools' participation as partners in European R&D projects. This involves the development of a legal framework, flexible, simpler and speedier application procedures and acceptance and, perhaps above all, strengthening of long-term commitments between Universities, Research Institutes and other innovation agents and schools. 

Dissemination of research results and innovation sustainability in schools

Dissemination and innovation possibly are the most difficult issues for research and innovation projects to address and assess their effectiveness. Dissemination is often an activity that is undertaken mostly in the final phases of the projects where all the research outcomes have been analysed and discussed by the projects' partners and therefore its effectiveness is difficult to assess. The four projects based their dissemination on an action plan involving different audiences and a variety of means. Presentation of scientific papers in national and international conferences and publications in periodicals seems to be the common dissemination practice among all projects. For example, in CL-Net's final report there is a long list of partners' papers presented in conferences or published in books and scientific periodicals. In general, writing of scientific papers seems to be the most persistent dissemination activity over time. While this is an established means of disseminating scientific research outcomes because it enhances scientific discourse and understanding, it is a rather "esoteric" to the research community activity, and therefore it is questionable whether such discourse ever reaches or is relevant to other audiences and in particular school practitioners. Projects' web sites is another way of disseminating project outputs. For example, in the REPRESENTATION web site one can find all projects' deliverables and a free copy of the developed concept mapping software. In practice, however, web sites seem to target to none in particular apart from those who are willing to dig into volumes of projects' deliverables. In any case projects' web sites cannot be maintained for a prolonged period of time by the supporting institutions and experience has shown that they tend to cease to exist after a year or two of projects' formal completion. Apart from dissemination activities regarding either the projects' documentation (i.e public deliverables as such) or specific scientific results, dissemination activities of other important outputs like guidelines which are targeted to policy makers and practitioners are difficult to be traced and assessed, possibly because they are practised through personal communication to selected people and "communities of practice". Nevertheless, such informal networks of people and communities of practice may provide a very fertile soil for both dissemination of ICT innovation and sustainability of such innovations in schools. The latter could also have been better supported if the entire community of schools (or networks of schools) have been involved in the projects instead of individual teachers and individual classes. The assessment regarding the sustainability of ICT innovations introduced and investigated in schools is also a crucial point. Projects cannot fully address the issue of ICT innovation sustainability in schools because they only run for a couple of years and none of the projects' partners was, as was already mentioned, a school. Therefore there was no formal commitments apart from individual teachers' own interest and motivation to disseminate the project's ideas and innovative practices to his/her colleagues and to continue practising innovation in his/her class. Because many of the SYPREDEM workshop participants are teachers who were involved in CL-Net and REPRESENTATION projects it is interesting to explore the issue of sustainability from their own perspectives and also develop a common understanding of how ICT innovation has been or is being integrated in the learning and teaching processes of primary and secondary education students.

The above issues and concerns, emerging from cluster of the four projects, shaped the focus of the participants' contributions in the SYPREDEM Workshop. During the first day of the workshop main research outcomes of the four projects were presented and discussed. This was anticipated to provide the project with an overview of the research findings and support the development of a shared understanding of institutional-pedagogical and teaching-learning key issues, problems and policy recommendations that emerged from the work of these projects. In the morning of the second day there were two plenary sessions, the first focusing on "Practitioners’ perspectives on ICT innovation and sustainability in schools" and the second on "Research on ICT innovation in schools: arenas of conflicting roles and agendas?" These sessions aimed at enhancing the informed views and insights into teachers' and researchers' perspectives on implementing research and ICT innovation in primary and secondary education schools. During the afternoon of the second day two workgroup sessions took place, the one focusing on the "Identification of practitioners’ needs and opportunities in research on ICT innovation in schools", and the second on "Methodological approaches and research practices that better reflect upon and respond to school realities". Both aimed to further explore the issues that were raised, highlight important factors in terms of needs, requirements, and research methodologies and policies that would facilitate the effectiveness of school-based research on ICT innovation and its sustainability. In the third day the workgroup discussion outputs were presented and a synthesis of the workgroup sessions was attempted. The workshop concluded with three presentations that intended to highlight important "macro-level" dimensions regarding ICT innovation in European schools. 

Reflecting on the experience of the workshop it is justified to argue that all of its objectives were addressed and realised in quite original and creative ways. It is not by chance that the teachers have in a sense "dominated" the floor of the workshop's presentations and discussions. 

Teachers' role and needs in ICT research and innovation in schools

The Workshop proceedings reveal that teachers are the real inventors of what is happening in schools and it is often due to their own enthusiasm and hard work that ICT innovative practices in schools grow and are sustained. Given the limited resources and power that the teachers have on their hands, the work presented in this workshop suggests that they can initiate more genuine innovation in educational terms than would research on new learning arrangements and ICT tools that does not take into account the prevailing learning patrimonies in the culture of European schools. Furthermore, the experience gained by the involvement of teachers as researchers in the projects under discussion suggests that teachers can enhance research and innovation in schools by:

· localising and contributing to the design and methodology of research projects,

· devising learning and research situations that better adapt to the reality of schools, 

· extending the repertoire of anticipated uses of ICT in educationally sound and grounded ways, 

· offering invaluable insights into the limitations, strengths and applicability of research outputs in schools, 

· localising research outputs to national and local levels, and

· disseminating research results in their schools and colleagues.

Teachers, despite invaluable contributions to ICT research and practice, are often viewed by the research community, the agents which commission research and policy makers as the "recipients" of their ideas, initiatives and policies. Under this problematic model, even though teachers are called to contribute in research under conditions that are very demanding, they have limited influence on research policy and design agendas, and procedures. It is characteristic, for example, as was pointed out in the workshop, that teachers are rarely involved in the reviewing and evaluation process of projects' documents even when these are targeting to teachers' communities in Europe (i.e. guidelines for implementing an innovation, ICT tools testing etc). It is also characteristic that, despite the action-research orientation, the names of only few teachers involved in projects appear on the lists of contributors of the numerous documents produced in the frame of these projects. What emerged from the workshop discussions was that, from teachers' point of view, research reporting is a quite self-referential process. It is self-referential in the sense that researchers are interested to support their work to other researchers and "experts" or to the European Commission which is the funding agent, but not to the European school communities. From a teacher's perspective, research results are not adequately integrated into teaching practice -one of the primary concerns of the SYPREDEM Project, simply because research results “lack relevance” to schools' practices and needs. 

Discussed in the workshop was the teachers’ perspective on the need for ICT research and innovation that really improves teaching and learning in real-life everyday school practice. The keyword in the above sentence is "school practice". This highlights the need for research and innovation that is grounded, adapted and responsive to national and local learning patrimonies and the problems that teachers and students face everyday trying to cope with teaching and learning in schools. In this sense, European research on ICT and innovation has to take into account the wide variety of learning patrimonies and school practices and deal with these in context-sensitive ways. It is characteristic for example that while some teachers in the workshop gave emphasis on ICT research and innovation that could improve teaching and learning outcomes in measurable ways (for instance students' literacy and numeracy skills), others placed more emphasis on ICT that would improve teaching and learning processes (for instance ICT tools that would enhance collaboration between students, or ICT tools that would support the students' unique features and talents). This is not simply due to teachers' personal needs and interests but is also reflecting wider national patrimonies and pressures. For example, in UK, schools are inspected annually and assessed on the basis of national targets related to students' performance. In this context teachers need ICT tools that could support their work in helping students to achieve these targets. 

Teachers are also in need of the results of ICT-related research and innovation that would involve not only self-motivated individual teachers who are pioneers in what they already do in their school but entire schools or even clusters of schools. It was stressed in the workshop that involving the entire school community and not just individual teachers would enhance:

· integration of ICT research and innovation into school policies and priorities, 

· localisation of research and innovation aims, objectives and activities,

· co-ordination of school-based research activities and tasks,

· management of research and innovation in terms of time-tables, curriculum demands, and individual teachers' type and degree of involvement (for example appointment of teachers as innovation co-ordinators),

· integration of ICT research and innovation throughout the school curriculum,

· implementation of necessary school organisational arrangements (for example arrangements in classrooms, equipment etc),

· collaboration between teachers and between classrooms and schools,

· schools' and teachers' opportunities to get official recognition of their efforts, as well as the 'ownership' of ICT research and innovation, 

· schools' opportunities to get resources (for example new hardware and software, guidelines, teaching-learning materials etc ) that will remain in schools after the completion of a project, or get extra funding,

· life-long learning and training opportunities for all school teachers, and

· sustainability and dissemination of ICT research and innovation outcomes and practices to other teachers and schools.

The need for research and the presumed innovation it generates is sensitive to school contexts and goes hand in hand with the emphasis placed on engaging local communities and students' everyday life. The workshop presentations and discussions point to the direction that ICT research and innovation in schools need to take into account aspects of the local economy and culture and local education and training needs and requirements, involving parents, firms and other organisations. It should also pay attention not only on what students do while they are in school but also on activities and concerns beyond the school context. A major factor in support of sustainability of school innovation was parents' involvement and acceptance of a specific school innovation. For example, in a case where parents felt alienated from the school innovation they proved to be a great resisting force to change. In other cases where parents became part of the school innovation they supported and enhanced it. Furthermore, case-studies discussed by the participants revealed that ICT innovation in education and training may fail or grow depending of how it responds to local needs for work skills or how it responds to local social contexts and needs. After all, as it is suggested by the DELILAH project, an innovation is something that does not occur in the abstract or in a social vacuum, that is, in isolation from social, cultural and pedagogic factors. It is only when appropriate socio-institutional and pedagogic arrangements go hand in hand with specific uses of technology that it is possible to talk about educational and learning innovations. This is also important because, as experience from all four projects has shown, European countries apart from different learning patrimonies and different degrees of ICT integration in schools (in terms of equipment, curriculum adaptation, teacher training etc), also have different capacities for delivering innovation at a given pace
. 

Research concerns on ICT innovation in schools 

Reflecting on the methodological concerns raised in the workshop one cannot but accept that action research and in-depth investigation and analysis of case studies are quite effective research methods in the study of innovations in schools. Such methods would be even more effective had projects had more time available for in-site research to collect data that would be useful for analysis and theorising in both directions: In forming grounded micro-theories on ICT teaching and learning arrangements well embedded within established learning patrimonies and school context idiosyncrasies but also informing grand educational theories and visions for the future of education in Europe. Perhaps the strongest point that was stressed is that they offer context-sensitive insights and outcomes. The problem is how such methodologies can be both context-sensitive and also allow for getting comparable evidence at cross-national and cross-context levels that would support deeper understanding ICT innovations and would be of better use for policy formulation. One of the issues that emerged within this context was that of units of analysis. On the basis of the discussion in the previous pages one conclusion is that there should be an emphasis on whole school culture as unit of analysis instead of isolated ICT innovation activities and tasks that take place during research interventions in schools or individual classrooms and teachers that participate in research. This would support greater understanding of the role of learning patrimonies and in particular the role of institutional factors and pedagogic practices and how they may affect different dimensions of ICT innovations in schools (from learning and teaching situations and pedagogical arrangements at micro-level, to institutional contexts and socio-economic pressures). Within this unit of analysis, research could also offer in-depth insights regarding questions that were raised during the workshop, for instance how ICT innovation and sustainability can more effectively be supported in schools, what are the factors that support or discourage ICT innovation to grow, sustain and diffuse in schools, why some schools and teachers are more effective than others in devising and implementing ICT innovative activities and how we can arrange optimal situations and institutional conditions so as to support more schools and teachers to become that way etc.

Further, research and methodological problems were identified and discussed relating to the tensions between ICT research on innovation that is responsive to school contexts and needs, and 

· research that is originating from the research community and reflects particular research interests and the need to deepen scientific understanding,

· research on new pedagogic arrangements that go far beyond current European schools' learning patrimonies and therefore have little compatibility with today's school practices, and

· development of ICT innovations that provide new ways through which people can construct knowledge, learn, communicate, collaborate, work etc.

What emerged from the workshop discussions is that the issue is not on where to give priority but how to balance and complement these perspectives for future action.

Adoption of participation metaphors and practices

In a wider perspective the above call for inventing ways to complement current teaching and learning practices with new and innovative ones; to complement educational actors' roles; to complement the "transmission" metaphors in learning but also in doing research, in innovating and in generating and applying policies with "participation" metaphors and practices which leave room for bottom-up approaches to innovation and change, and support teachers, students, local communities, learning organisations, communities of practice with policies, equipment and funding to bring in their own ideas and develop their learning abilities. Discussions and suggestions made during the workshop have revealed several levels where such participation metaphors could be supported and become effective in practice. For instance, complementarity in research could be supported by grouping research and development agendas in hybrid constellations that would combine grounded school-based research with less context-dependent scientific agendas, pedagogical theory and technological advances. It could be that in such complementarity of perspectives we may get better insights on what, why and how an ICT innovation can facilitate and improve learning in European schools of the future. 

Complementarity and participation where also two metaphors that prevailed in discussing policy making on ICT innovation in schools. Informed policies and decision making may be greatly enhanced by complementarity of roles and participation. Actions is suggested to be taken to ensure that policy and decision makers are not only the recipients or projects' "policy recommendation" reports but they also involve in the whole process of grounding recommendations and actual policies in research and practice. There are different levels of policy making and it is recommended to seek for realistic forms of actual participation at all these levels. At local or regional levels educational authorities is suggested to be encouraged to have a direct involvement in European projects, as well as contribute and support bottom-up approaches and ICT initiatives that emerge from local schools. It should be taken into account that people at these education administration levels are likely to be long serving practitioners with a good level of experience in school teaching. What is maybe missing is ICT training policies targeted at these levels of the educational sector that would enable them to play a more active role in facilitating ICT innovation to develop and diffuse in schools and would help in localising national and European ICT policies in education. At national and European levels measures is suggested to be taken to make sure that frequent interaction does take place between policy and decision makers, project managers, field researchers and practitioners in formal and informal meetings, workshops, teleconferences etc. Perhaps building and supporting networks of people and communities of practice that involve the whole range of educational actors is a measure that can enhance links between policy, research and practice and would certainly be a good example for realising the vision of knowledge society in Europe. Further steps at different levels are also suggested to be considered:

Combination of R&D and networking large-scale programmes


One level is that of initiatives at European level which could realise in combining R&D programmes and actions with networking programmes and actions. Such programmes is suggested to support flexible large-scale projects over a period of years, involving on a contractual basis not only research institutes, universities or firms but also schools and local communities, making sure that the latter will get the necessary funding and build support mechanisms for sustaining ICT innovation and networking well beyond a project's life-cycle. Longer projects' life-cycle will also allow for more extensive in-site research, validation and localisation of outcomes. 

Facilitation of schools' participation in European projects


It is recommended that there should be flexibility on the conditions under which schools apply and participate in such projects, so as to 

· minimise bureaucratic procedures (simplification of application procedures, speedier application processing etc), 

· facilitate schools to adapt and integrate projects' aims and activities to their own whole school policies and priorities, and 

· facilitate diffusion of innovation (by offering the possibility for schools to join in projects at a later stage of their implementation).

Involvement of schools in European projects' reviewing processes
The European school community is also suggested to be encouraged by the European Commission to play a more active role in the formal review process of the outcomes of projects (not only active teachers but also actors from school advisory boards and local educational authorities, parents' associations etc). 

Co-ordinated ICT initiatives and policies at European, national and local educational levels
Policy formulation is suggested to support and deepen co-ordination between European, national and local educational ICT initiatives and policies. Involving whole schools in projects would also require national educational policies which are recommended to support schools to 

· adapt their organisational structures so as to be able to open up to collaboration with society (with other schools, firms, communities of practice and local communities, unions, training and higher education institutions etc), 

· establish much more interdisciplinary links between departments and teachers, 

· develop those part of the curriculum most subject to rapid change and amenable to be taught through ICT, and 

· get involved in international networks. 

Support to teachers' role as life-long learners and action researchers
The above is recommended to be supported by national initiatives for 

· providing ICT teacher training with emphasis in in-service training accompanied by official qualifications, 

· supporting teachers to develop life long learning skills, and

· supporting teachers to develop collaboration and communication skills necessary for sustaining international school networks, especially through the use of ICT. 

The support of the role of teachers as life-long learners in European-wide communities of practice should also scaffold their role as action researchers. Teachers, as is true with whole schools, need official recognition of their contribution to research and innovation and specific policy and school administration measures is suggested to be taken towards this direction. Some steps would be by relieving them from some of their regular teaching and administration tasks, by minimising the bureaucratic obstacles for their participation in project meetings and by providing them with the necessary status to co-ordinate research and innovation activities at whole school level.

Strengthen links between researchers and schools
All the above suggest that we may need to reflect more on the role of researchers and their tools. Three suggestions emerged regarding the role of researchers:

· researchers to place more emphasis on their role as teacher trainers to help them become action researchers, 

· researchers to spend more time in classrooms on a regular basis and strengthen their links with school communities, and 

· Universities and Research Institutes are recommended to provide support to field researchers so as these can help to sustain these activities long before and long after a particular research project has started and ended its life cycle. 

3.2. Reflections on the facets of ICT based learning/teaching innovation(s) in primary and secondary education

The notion of the hegemony of socio-economic factors over educational ICT practices, attitudes and expectations is well reflected in the SYPREDEM case projects. Change and innovation in education and training are also associated with longer-term trends within the learning patrimony itself, with those aspects internal to the learning patrimony concerned with teaching, learning and transmitting the culture from generation to generation. In many respects, changes at socio-economic level require changes at the level of learning patrimonies to trigger sustainable educational innovation.

According to the case-projects innovation in education and training can have many different but interrelated facets. Innovations can have the facets of new, reformed, or improved:

· Economic arrangements: for example, joint ventures between institutions in the production and consumption of educational ‘goods’.

· Technological products and technology-based processes: Technological innovation can relate to the pedagogy used, to the production of training materials, the design and organisation of learning systems, the facilitation of the delivery process or to the facilitation of access and retrieval. Most of the learning technology applications stress this technological aspect of innovation.

· Pedagogic approaches: for example, a refined educational theory which integrates new research evidence on learning processes.

· Institutional arrangements: for example, a school curriculum reform, or new institutions and new institutionalised links between education and industry. 

Project Delilah, having reviewed 20 case studies reached the conclusion that the most important innovations in education and training during the last decade have taken the following forms:

· Sector/Domain specific partnerships and networks between educational institutions, public bodies and industry. In these cases there was a focus on 'content areas', or 'knowledge domains' which are very rapidly evolving such as, e.g. medical and biological sciences, biotechnology, environmental issues involving diverse industrial areas such as water engineering, renewable energies, etc. and the own area of new technologies. In other words, the partnerships or networks are arranged around a content or knowledge domains which either actually constitute or have the potential to become a 'scientific-industrial sector'.

· Creation of education or training institutions around new organisational models, most of them based on a philosophy of 'public service' but governed, administered and managed along the lines of private sector organisational and economic efficiency.

· Selective deployment and utilisation of ICTs in the schools sector by selecting particular curricular areas which are more amenable to ICTs teaching and learning.

· Beginning of developments towards genuine new teaching functions, roles and methodologies particularly in virtual learning environments.

It is characteristic that all twenty cases investigated by the Delilah project involved, in one way or another, the implementation of ICTs products or ICTs-related processes and arrangements. Research evidence suggests that among the innovation facets teaching-learning pedagogy is the least developed facet of innovations in education and training. According to Frade (1998, p.47), “the area that clearly appears as lagging behind is the very core of pedagogy, i.e. the teaching-learning process itself, as innovation efforts have not been very successful in bringing about new teaching-learning methods and functions matching the possibilities of ICT”. It is on this particular blend of technological and pedagogical innovations in education, which in the present study is described as ‘ICTs-related teaching/learning innovations in schools’. Attention to this “blend” of technological and pedagogical innovations in education is important not only because it is the area that is lagging behind but also because of their potentially invaluable impact on the quality of teaching and learning. 

The innovative use of ICTs in school contexts has the potential to stimulate dynamic learning environments as it facilitates a) the development of new ICT inventions, educational/pedagogic formulations and new scientific knowledge, b) the wide range of possible applications of new ICTs inventions and ICTs-related theories and scientific knowledge on education, and c) the variation of ways that new and existing theories, knowledge and ICTs inventions can be combined and transformed into educational activities. Although educational innovations may involve one or a combination of these facets what distinguishes an ICTs invention, a new educational or pedagogic model and new scientific knowledge from an educational innovation is the actual integration of the former into an existing or new educational activity context. For example, a theory can be considered as innovative within the field of educational theory and research if its application leads to important re-conceptualisations and opens up new research areas but it may not constitute an educational innovation exactly because it has not yet been transformed, in one way or another, into educational praxis. Similarly, in this perspective the design and development of new educational software is not an educational innovation per se. In order to become an educational innovation it should be implemented in practice; it should be used in an educational context (often this is initially a small scale activity initiated by a small number of early adopters, the innovators, which evolves into practice among a wider group of people). As implied by the above, one can be innovative without engaging in the process of inventing a new ICT tool, or of developing a theory and new scientific knowledge through formal research and development. Teachers’ innovative activities presented and discussed in the Sypredem Workshop were examples of such innovative activities that originated from teachers who integrated already existing tools in creative ways in their schools, thus improving teaching-learning processes and outcomes. According to Frade (1998, p.34), “… whenever an educational/training innovation achieved success there was always a very well organised pedagogic practice, fully embedded in an institutional, organisational or community setting, in which some key institutional and pedagogic actors played a critical role. An innovation is thus something which does not occur in the abstract or in a social vacuum, that is, in isolation from social, cultural and pedagogic factors. It is only when appropriate socio-institutional and pedagogic arrangements go hand in hand with specific uses of technology that it is possible to talk about educational and learning innovations”. 

The above has led us to shift the emphasis in SYPREDEM in understanding ICTs-related teaching/learning innovations in schools from the perceived or actual newness of a theory on how ICTs should be used in teaching/learning processes, or of a software product that is designed on the basis of such a theory, to the process of integration of a theory, a product or scientific knowledge in an actual educational context and its outcomes. Providing a working definition of ICTs-related teaching/learning innovations in schools we suggest that they are those activities:

· where innovators integrate existing or new 

d) ICTs-based teaching/learning products, or/and

e) ICTs-related educational/pedagogic theories and scientific research outcomes, or/and

f) ICTs-related institutional and/or organisational strategies and plans, 

into 

iii) existing educational activities and activity context(s), where at least one of the above presently is not integrated, or 

iv) new activities and/or new activity contexts (new forms of teaching/learning activities or new educational activity settings).

· which result, within the activity context that was implemented, in profound changes, reforms or improvements in teaching/learning processes and their outcomes.

ICTs-related teaching/learning innovations in schools, as any innovation indeed, are inextricably linked with the concepts of change and risk taking. They are justified on the basis of the relative advantages they have to offer over what is the current practice but are not value free (economic or technological considerations, as well as adopted educational perspectives play an important role). 

Furthermore, ICTs-related teaching/learning innovations in schools challenge individuals, educational organisations and institutions in many different ways. At personal level they may challenge teachers' and students' perceived role and 'status', adopted theories on teaching and learning, as well as established and ‘routinised’ ways of doing things (teaching/learning praxis). At organisational and institutional levels, it may challenge classroom or school management and administration, curriculum philosophy and design, and, in general, established learning patrimonies, as well as economic and other priorities in education. At societal and cross-cultural levels, it may challenge established perceptions and practices on how young people should be and are educated and what for, or wider social and economic policies related to education. Such challenges, among others, affect the rate of the adoption of an innovation. 

Overall, the above suggest that there is not a linear relationship between changes in the socio-economic level, the development of new ICTs, or the development of new scientific knowledge and the transformation of the above into innovative educational services, processes or products. The process of innovation in education and training is complex not only in terms of what factors may trigger such innovations but also in terms of the diversity of requirements (resources, institutional and organisational arrangements, people, school culture etc) that are needed to be met for educational innovation to take place and diffuse. Important aspects of these factors and requirements are affected by national educational policies against the background of national educational patrimonies in Europe. In the following chapters we will discuss wider educational policy trends and tensions across Europe and national educational policies and initiatives which specifically target the integration of ICTs in primary and secondary education thus shaping the conduciveness of education to ICTs-related teaching/learning innovations.

3.3. The current state of affairs

Documented in the SYPREDEM case projects is the fact that while considerable variation exists among the learning patrimonies of the European Union Member States, when it comes to ICT based innovation in learning all are subject to common tensions and trends. This section outlines these tensions/trends as these are documented in the study’s cases.

One important tension experienced by European learning patrimonies seems to derive from a fundamental 'clash' between the long tradition of liberal-humanist education in Europe and the radical neo-liberal and vocational views of education and learning (Frade, 1998, p.31). The latter views have gradually been adopted in educational reform policies throughout Europe which resulted in an increased intervention of the European states in education and training at all levels. These interventions undermined considerably the learning patrimonies in Europe which have for decades been based on the assumptions that education should aim at the holistic development of a person and that education is a fundamental citizen's right and intrinsically worthwhile rather than a means to an end. Overall, there is a growing tendency towards an 'acculturation' of education and training to the world of production whereby values, criteria and procedures from the world of production are transferred, imposed or borrowed by the education and training sectors. At the same time, the accountability of institutions and professionals has become an issue of primary importance in policy making, where there also seems to be a conflict between humanistic views of accountability (education has to respond to society and its members) and increasingly dominating economic or market-driven views of accountability (education has to respond to the needs of economy).

Intervention in education has often been based on an economic rationale and focused on the ‘re-design’ of legislative frameworks in terms of different forms of centralisation-decentralisation. According to Frade (1998, p.33), “… those countries with an educational system highly centralised (i.e. southern countries strongly influenced by the Napoleonic tradition of centralisation, uniformity and State control over education) tend to follow a decentralisation policy, whereas those traditionally more decentralised (i.e. northern countries in which education has been more under the control of the regions and local authorities) tend to follow a centralisation policy - which may reflect the need to find a new balance between autonomy of educational institutions and public control of education”. A recent decentralisation example comes from Greece, which has the most centralised educational system among all reviewed countries: a very large scale funding scheme launched by the Ministry of Education and Religious Affairs during 2002 is based on the idea that all applicant schools can get a fixed amount of money from the state (depending on some indicators, such as number of pupils attending, etc), but it is upon the individual schools to negotiate with private vendors on the type and number of machines they can get. The private vendors will also take charge of installing the purchased hardware and software in schools, as well as of providing technical support. In general, decentralisation of the administration of educational affairs is seen as a key to a better education because it brings decision-making closer to communities and schools. 

At the institutional level, while under all national learning patrimonies reviewed by the Delilah and the Representation projects it is the state that has the ultimate power to set the educational aims and exercise control over what pupils should know or be able to do at each grade and education level, it is the degree of freedom that is left to schools and individual teachers to set specific educational goals and define the methods and the means through which these should be achieved that was found to play a decisive role in the emergence educational innovations. Learning patrimonies which are based on a legislative framework that requires all schools to conform not only to the national educational aims and attainment targets but also to national curricula detailed descriptions of what and when pupils should be taught (mainly through nationally distributed school-books) where identified as less conductive to pedagogic innovation by both the Delilah and the Representation projects. The later seems to be expected in those areas of pedagogic practice where the control exercised centrally is, in one way or another, relaxed and room is left to schools and teachers to choose their methods and means. Somekh et al (1999), for example, reviewing the legislative framework for primary education in Spain, argue that “the present context of increased curriculum autonomy offers good opportunities for innovation both in curriculum and in teaching methods” (p.41). Among the countries that were reviewed in the REPRESENTATION project the Dutch system was found to be the most open and flexible in addressing and supporting innovation in learning because of its decentralised nature and the power that it leaves to individual schools and teachers to define their own ways of achieving the national overall aims and core targets (o.p., p.8). While decentralisation of power and control over actual teaching-learning practices in schools can be supportive of innovation, schools’ attachment to tradition and a tendency to conformity may well become barriers to innovation. Teachers in France, for example, although are given the freedom to choose their teaching methods, they tend to conform to traditional norms which are established by different channels: initial teacher education, inspectors’ views and professional associations (Somekh et al, 1999, p.43). Similarly, in Greece the attachment to traditional practices and values is contributing to the delay in the initiation of new educational practices.

Essentially, what is usually understood as ‘decentralisation’ tends to take on a twofold form: (a) decentralisation regarding the administration of local institutions and their responsibilities for cost savings and standards’ raising, and (b) centralisation regarding their monitoring and funding. This new breed of educational reforms, according to Frade (1998, p.34), seems to ‘de-couple’ power from responsibility, giving educational institutions more responsibility and at the same time less power. One of the consequences of the new regulatory frameworks put in place by education and training reforms in the last fifteen years is the introduction of ‘managerialism’ in educational institutions which tends to undermine the traditional professional ethic of education as public service with the introduction of business-like culture ruled by business-like principles. Furthermore, as Frade (1998, p.33) argues, all the countries that were studied in the Delilah project have, in one way or another, developed and applied performance models of assessment and systems of vocational qualifications; both were based on the notion of measurable competencies, that is, on output-driven indicators of learners’ performance in terms of skills. It is perhaps this latter tendency that has also played a role in the gradual shift in the pedagogical discourse from pupil-centred approaches which almost dominated during the ‘70s and ’80 to the more balanced approaches of the late ‘90s which are characterised by an increasing emphasis on the role of teachers in learning processes. 

Although the re-alignment of the education and training spheres in relation to the economic sphere has up to now been manifestly to the detriment of the autonomy of the educational sphere, there seems to be growing signs that education and training are gaining more autonomy, as the educational needs of the whole society are increasingly been taken into account thanks to, partly, the needs of the economy itself (i.e. need for a truly educated work force which is able to think imaginatively and creatively in relation to the new challenges), and partly to the pressure of citizenship movements, multiculturalism and internationalisation (Frade, 1998, p.43). A culture of schools’ openness seems to arise which is expressed through strengthening of links with other schools, local communities, parents’ associations, experts, and the private sector, as well as greater emphasis on cross-cultural learning. 

The above trends, tensions and realities can be understood within the background of established national learning patrimonies in Europe which, despite their diversity, are still largely based, in one way or another, on the ‘transmission’ paradigm of teaching. The experience gained from the CL-Net project suggests that “… schools are still very much based on the traditional didactic triangle: matters of tuition are largely predefined in curriculum and the teachers' main job is to achieve correspondence between the more or less 'hard' knowledge and skills prescribed and the heads and hands of the individual pupil”  (Van Der Meijden, 1998, p.108). This is especially true in Greece, Spain, France and Germany where the educational philosophy is based on the traditional assumption that teachers and textbooks are or should be the carriers of objective knowledge which is to be transmitted to pupils through teaching. The dominant competency movement in the United Kingdom has also influenced the educational philosophy and practice towards more transmissive teaching models. In Denmark, on the other hand, constructivist pupil-centred approaches seem to have dominated in the educational philosophy and practice, while in the Netherlands we see much less uniformity in a single teaching model and epistemological orientation due to the large variety schools’ orientation (for example, Public, Catholic, Protestant, Reformed and lately Islamic) and the freedom that is left to individual schools and teachers to develop their own teaching-learning methodologies and practices. 

The above point to the direction that consideration of policy articulation ought to be given to macro level. This is not contradicting to the recommendations that emerged from the SYPREDEM workshop but rather point to the direction of complementarity between micro and macro level policies.

The section that follows is an overview of the current policy initiatives targeting to the integration of ICTs in primary and secondary education in Europe.

3.4. Overview of current policy initiatives

3.4.1. Community Level

At European Community level, the adopted strategic goal to become the most competitive and dynamic knowledge-based economy in the world have led to strengthening of cooperation among EU Member States on policy issues and measures which, among others, are anticipated to enhance the capacity of European education to contribute to the achievement of this strategic goal. Several measures have been taken by the Commission since the Lisbon Council, for example the Communication on "e-Learning
" and the Memorandum on lifelong learning. In particular, the eLearning initiative (a part of the European Community's overall eEurope strategy), aims to adapt European education and training systems to the needs of the knowledge-based society. The eLearning Action Plan that followed identified four main lines of action: a) key measures relating to infrastructure and equipment, b) key measures on training, c) key measures on services, and d) key measures to strengthen cooperation and dialogue. 

The main Community instruments for the implementation of eLearning are:

· The education, training and youth programmes: from the outset, the Socrates, Leonardo da Vinci and Youth programmes have been open to the development of activities relating to new technologies. eLearning is now a priority;

· The framework programme on research and development (1998-2002): the Information Society Technology (IST) Programme and Socio-Economic Research, which deal with eLearning, are supplemented by other programmes to foster technological development and competitiveness, namely TEN-Telecom, eContent and Go Digital;

· The Structural Funds: the ERDF is helping with infrastructure creation and sectoral developments while the ESF has at its disposal substantial resources for adapting education and training systems and giving general currency to the best models developed at national or European level;

· The employment guidelines for 2001 reinforce the role of lifelong learning in a knowledge-based economy and urge the social partners to enter into agreements on action to make people digitally literate and on more flexible forms of work to facilitate participation in learning;

· The European Investment Bank (EIB) can finance infrastructure and equipment allowing the use of information technology and, within the context of its Innovation 2000 initiative, can also finance projects in the field of innovation. 

Extract from eLearning Action Plan, COM (2001) 172. 

Within this context, the Council Resolution of 13 July 2001 on e-Learning called on Member States and the Commission to undertake initiatives to further facilitate the integration of ICTs in education and training. In particular, the Council Resolution called on Member States to:

· continue their efforts concerning the effective integration of ICT in education and training systems and the initial and in-service training of teachers and trainers; 

· capitalise on the potential of the Internet, multimedia and virtual lifelong learning environments; 

· speed up the integration of ICT and the revision of school and higher education curricula; 

· encourage those in charge of schools to integrate and manage ICT effectively; 

· ensure more rapid provision of equipment and of a quality infrastructure for education and training; 

· encourage the development of high-quality digital teaching and learning materials to ensure the quality of resources available online; 

· take advantage of the opportunities offered by ICT for facilitating access to cultural resources, such as libraries, museums and archives; 

· support the development and adaptation of innovative teaching that incorporates the use of technologies; 

· take advantage of the communication potential offered by ICT to foster European awareness; 

· support virtual forums for cooperation and exchange of information; 

· capitalise on the experience gained from initiatives such as European School Net and European Network of Teacher Education Policies; 

· foster the European dimension of the joint development of higher education curricula; 

· enhance research in e-Learning; 

· promote partnerships between the public and private sectors; 

· monitor and analyse the process of integration and the use of ICT in teaching. 

The momentum given to cooperation in educational policies between Member States was further strengthened by the adoption by the Council of the "Detailed work programme on the follow-up of the objectives of education and training systems in Europe" on February 2002, which set out a coherent overall approach to national education policies in the context of the EU on the basis of three strategic objectives:

1. improving the quality and effectiveness of education and training systems in the European Union; 

2. facilitating the access of all to education and training systems; 

3. opening up education and training systems to the wider world.

In the context of the first strategic objective ensuring access to ICTs for everyone is vital. The provision of all schools with appropriate infrastructure, high quality digital educational content, educational software, remote and local (virtual/real) services, tutoring, guidance, and adequate levels of teaching and managerial support are considered as a vital preconditions for improving the quality of education. Furthermore, other crucial conditions concerning the best use of innovative ICTs-based teaching and learning are identified as follows:

· ICT should be used for the purpose of enhancing the quality of education provided. There is a need to foster practices where ICT has a positive impact on teaching and learning so that education systems can incorporate learner-centred approaches which take fully into account variations in learning styles and pedagogical requirements among the student population. In this context, it is important to support the teachers in their widening roles.

· It is important to assess if and how ICT is actually used to its full extent, and how ICT impacts on the outcomes of learning processes in terms of skills and knowledge acquisition.

· There is a need to support decision makers, at all levels, with a view to addressing current education policy issues such as integration of new learners, innovation, European and international collaboration, and providing them with means to implement "ICT-induced" changes in the curriculum.

Extract from COM (2001) 501 final, p.19.

Having outlined the principle EU policy initiatives targeted at the integration of ICTs in schools, we now turn our focus to the national level. The review of national policies concerning ICTs in education throughout the European Union suggests that during the last four years national governments have strengthened their policy making efforts and undertook large scale initiatives. These initiatives aim to increase infrastructure in schools, to raise teachers’ ICTs skills and to integrate ICTs in regular teaching-learning practices in all curricular areas.

3.4.2. National Level

ICTs availability in schools 

Recent evidence provided by a Eurobarometer (2001) survey research on ‘The Headteachers and the Information Society’, shows that among the primary, secondary and vocational education schools that already use computers for educational purposes (not for administrative purposes), the total EU pupil-to-computer ratio is 9:1 (see table 2 below). The same survey also reveals that among the available PCs in schools, approximately 49% of them is more than 3 years old. It is characteristic, for example, that a national survey in the Netherlands in 2001 revealed that the pupil-to-Pentium computer ratio in primary schools is as high as 24:1. The table below shows that some countries are high achievers in equipping schools with ICTs (Luxembourg and Denmark), while there is also a larger group of under-achievers (Greece, Portugal and notably two G8 members, Germany and Italy).

N=7375
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8.9
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11.1
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9.9
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5.8
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5.7
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5.3

Table 2: Average number of computers used for educational purposes by 100 pupils
The above figures represent rather a snapshot and do not necessarily reflect on the situation today, even if it is but a year since this survey was conducted. This is because many EU countries are in the process of implementing large-scale funding schemes designed to help schools equip with ICTs. The overall, however, picture indicates that a lot more has to be done by national governments to ensure not only equal but also more opportunities for ICTs access among pupils. National governments need also to devise long-term sustainable policies and support mechanisms that will further help schools periodically replace aging hardware and software with new ones, and face the costs of staying on-line. 

Teacher training on ICTs: national policy initiatives in Europe

The efforts to equip schools with ICTs are accompanied by a new ‘wave’ of large-scale teacher training schemes which are anticipated to help teachers develop ICTs skills. In general, the last few years there are growing indications that there is a Europe-wide trend regarding the “re-professionalisation” of the teaching profession. One of the findings of the Delilah project (Frade, 1998, p.46) suggests that the status of teachers in society has become a major policy concern in the Netherlands; other countries and particularly Greece, the UK and Spain, are already following the same path. The status of teachers has become a major issue because national governments and their civil societies themselves are realising the considerable erosion that the figure of the teacher has suffered in the last twenty years. In the Netherlands this concern has been mainly focused on what they call the 'professionalisation' of teachers, while both in the Netherlands and the rest of countries reviewed in the SYPREDEM cluster projects the issue of teachers’ training has acquired much more prominence than in the past. Teachers’ training is related to the growing use of ICTs in schools, but also to new roles that teachers are expected to play. 

The results of a Eurobarometer survey conducted in 2001 show that the 45% of primary, secondary and vocational education teachers that were interviewed (n=9479) did not receive any official training on the use of ICTs. However, the available data also show that a high percentage of teachers already posses a home computer (88%), which, among others, suggests, that many teachers are familiarised with the use of computers. 

Overall, there are two approaches of in-service teacher training provided in the European countries: out-of-school training schemes and on-the-job ICTs training. In general, training is comprised of two training circles, the first circle is about training on basic ICTs skills and the second is training on didactic uses of ICTs. Many countries have also developed or adopted ICTs proficiency tests which in effect lead to a standardisation of the teacher training scheme’s goals and methods. The ‘European Computer Driving License’ (ECDL) which mainly targets vocational and adult learning groups is used for testing teachers’ ICTs competencies in Ireland, United Kingdom, Germany, Greece and Italy. 

In the UK the ‘New Opportunities Fund’ (NOF) is allocated to teacher training. A recent evaluation report commissioned by the Department for Education and Skills, however, revealed that “…many teachers have yet to develop confidence and competence in ICT. There has been reticence about NOF training because of its high demands on teachers’ own time. The level of NOF training was reported to be inappropriate for many teachers who had not yet acquired basic skills in ICT” (ImpaCT2, 2000, p.13). In September 1998, the Teacher Training Agency introduced a National Curriculum in Initial Teacher Training Institutions for the use of information and communications technology (ICT) in subject teaching. 

In the Netherlands training is mostly offered outside school but schools are responsible for the ICT skills of the teaching staff and it depends on the school if it wants to have every teacher trained. Two alternative testing instruments are available for school teachers to get (optionally) certified: the ECDL and the ‘Digital Educational Driving License’ (DRO). The Netherlands teacher training policies are currently concentrating on the second training cycle which is about the educational use of ICTs (Meesters and van der Plas, 2002, p.21). 

In Norway the national Laerer IKT project (Teacher ICT) training programme is related to the pedagogical use of ICTs and is comprised of two modules leading to certification. In Finland private ICTs training institutions are involved in teacher training following the standards as set by the national government. There are three training circles. The first is on the development of basic ICTs skills and targets the entire teacher population; the second, which is targeting half of the teacher population, is on educational uses of ICTs. The third training circle is targeting the 10% of the Finish teachers and is about developing technical expertise. 

In Denmark emphasis is given on raising the general ICT awareness. The ‘Pedagogical ICT Driving Licenses’ training programme is targeting the whole teacher population. So far an estimated 43% of the teacher workforce has already got this qualification. 

In Greece, there are no national figures on how many teachers have got official ICTs training. The first large scale teacher training programme begun in 2002 under the framework of the Information Society. It is comprised of a series of courses on basic ICTs skills and the first training circle extends to 48 hours of out-of-job group training within a period of three months; the target is to train the entire teacher workforce, around 76,000 teachers in the next three years. Teachers who will complete successfully the first training cycle will also get a voucher from the state to help them buy their own pc. Training courses on educational uses of ICTs, which comprise the 2nd and 3rd training cycle have not yet been implemented.

The Swedish plans formed back in 1998 are anticipated to get 70,000 teachers (app. 40% of the workforce) trained on ICT as educational and professional tool by the year 2002. The implementation of the programme is decentralised and municipalities have opportunities to shape training in accordance with the needs of local teacher teams. The participants get trained parallel with their regular work in the day to day practice. Additionally participant teachers are eligible of getting a personal computer for free from the state. 

The overview that precede reveals that national governments in the EU have put great emphasis in policies that target the provision of basic ICTs training to the entire teaching community. Differences in teachers’ ICTs literacy rates, as those are indicated by the percentages of teachers who have got official ICTs training, among different EU countries do exist. Overall, national policies should ensure that the vast majority of the teachers’ community will sooner than later get ICTs training, a task which is even more urgent in those countries that are lagging behind the average EU teachers’ ICTs literacy rate, as this is measured through indicators such as the number of teachers who have got official ICTs training. The adoption of common testing instruments among EU countries, such as the ECDL, is helpful for monitoring and standardization purposes at national and European levels. The development basic ICTs literacy among the teachers’ population is but a first step in the process of developing a workforce of teachers capable of effectively using ICTs for school teaching on a regular basis. It is therefore of vital importance to accelerate our efforts in developing and implementing policies that will accommodate the development of skills in the teachers’ population that are directly related to the use of ICTs for school teaching and learning. Such policies ought to be about:

· enhancing teachers’ opportunities to attend to regular on-the-job training programmes and other professional development activities (such as seminars, informal teachers’ communities of practice, conferences, on-line courses, forums etc), 

· strengthening and supporting the development of life-long learning dispositions and practices among the teachers’ community, and 

· integrating ICTs across pre-service teacher training curricula. 

National policies concerning the integration of ICTs in school teaching and learning

A common trend in European educational policies is expressed through reforms that are aimed to foster the integration of the use of ICTs in all curricular areas in primary and secondary education. The new century found EU countries at very different levels of saturation, experience and knowledge gained by the implementation of policies related to the integration of ICTs in schools and school curricula. 

The United Kingdom is a pioneer among the EU countries in this area introducing ICTs policies in education since the early ‘80s with the first BBCs appearing in primary and secondary education schools. The National Grid for Learning (NGfL) launched in 1998 is the recent UK Government’s key initiative to stimulate and support the use of ICTs to improve standards, and to encourage new ways of teaching and learning. The roll-out of the NGfL Programme, has been the largest and most costly single initiative ever to be undertaken by local authorities in the UK. 

The NGfL Programme is the Government’s key initiative for improving ICT provision in schools, developing a wide range of digital resources for teaching and learning and equipping teachers to be effective users of ICT. It seeks to involve learners, the education and lifelong learning services, industry and local government in a vision focused on three key areas: 

· Stimulating the development of high-quality on-line and off-line digital content relevant to the UK education system, and developing an accompanying Internet portal – the NGfL web site.

· Ensuring that schools and other educational institutions have the means to access and use these resources effectively

· Providing teachers with appropriate training opportunities so that they are able to incorporate the use of these technologies and resources into their everyday teaching.

Since it was launched in 1998, the NGfL web site has grown to over 362, 000 unique indexed documents. Resources for teachers include the VTC (Virtual Teacher Centre) and the Teacher Resource Exchange to which teachers are invited to contribute lesson ideas. The needs of pupils are also addressed in the Grid Club, which provides a safe but stimulating range of activities and information for 7-11-year-olds.

Substantial funding has been made available to schools so that they can take advantage of communications technology and the resources it makes available through the Internet. A programme of professional development for teachers is also under way to help ensure that they are both competent and confident to use ICT. This is funded by the New Opportunities Fund (NOF).
Source: NGfL Pathfinders, 2002

One of the general teaching requirements in the UK is the use of ICTs across the curriculum. Teachers are expected to provide pupils with opportunities to apply and develop their ICTs capability through the use of ICTs tools to support their learning in all subjects. At key stage 1, teachers are expected to use their judgement to decide where it is appropriate to teach the use of ICTs across non-core foundation subjects. At other key stages, there are statutory requirements to use ICTs in all subjects, except physical education
.

France is also a pioneer in introducing ICTs policies in education (the plan ‘Informatique Pour Tous’, 1985). The latest general policy objectives regarding the integration of ICTs in primary and secondary education were formed in 1997. These were part of the wider governmental action “Pour la société de l’information”. Beyond the goal of equipping schools with ICTs and training pre and in-service teachers on the use of ICTs, efforts are being made to develop and progressively implement new educational programmes in primary and secondary education, in a wide variety of curricular areas. Teachers are educationally supported by the Ministry of Education through the development and distribution of brochures and other printed or electronic materials
 describing ways that teachers could integrate ICTs in their teaching, and the development and distribution of new educational CD-Rom titles to schools through a massive development programme (RIP
). Emphasis is given on exploiting ICTs for supporting different modes of acquisition of knowledge of traditional subject matters (such as maths and language), individualisation of learning and interdisciplinary teaching and learning activities. Furthermore, pupils are also offered the opportunity to get a certificate on ICTs skills (B2i
). The most comprehensive effort to support the integration of ICTs in everyday school teaching and learning is currently undertaken by 1500 pilot primary and secondary education schools all over France. These schools are involved in various innovative ICTs-based projects and their work is aimed to serve as ‘good practice’ examples. 

In Greece the first substantial ICTs policies in education were introduced in late ‘90s. The ‘Comprehensive Framework for ICT Studies’ published in 1997 was aiming to foster the use of ICTs in all curricular areas but it was not integrated into the mainstream primary and secondary education school curricula. Currently, the Greek educational system is in a transition phase. From the academic year 2002-3 the new interdisciplinary school curricula are going to be introduced in pilot schools. The interdisciplinary character of the new curricula is quite innovative in the context of compulsory education because the school curricula and everyday school practice were for decades organised around traditional subject matters with clear-cut boundaries, such as ‘language’ and ‘maths’. Teachers under the new interdisciplinary curricula are required to shift from teacher-centred methods to methods that support the development of pupils’ own abilities to learn through inquiry-based learning involving school projects and group-work. The use, however, of ICTs in the teaching and learning processes is only cursorily mentioned; ICTs are mainly seen as tools to help and support teaching complementarily to other teaching resources such as the traditional teacher books. 

In Denmark, the “Denmark’s strategy for education, learning and IT” is the latest policy initiative taken up by the Denmark government in 2001. The state judging that the 1998 Action Plan has established the basis for taking the step from “learning how to use IT” to “using IT in order to learn”, is now giving priority to policies that would support raising the quality of ICTs use for teaching and learning. The adopted “We must move on” strategy is opposing to the belief that “…if only we introduce IT in education, everything will be fine, although we carry on as usual”. Instead, the Danish strategy is based on the assumption that “…where we want to innovate and develop teaching, we have to use the potential of IT”. The teaching of the Danish language and of mathematics has become a priority for full integration of ICTs. However, although many teachers have a computer at home and use it for their preparation of class, and many pupils use either the school’s or their own computer for their assignments, there are also a number of teachers and pupils who do not use computers actively in the instruction even though they have access to computers. Computers are used primarily for preparation: the teachers prepare their own teaching by means of computers – the pupils write their reports to be handed in on the computer.

The Netherlands’ recent policy initiatives are to be found in the 1997 plan entitled ‘Investment in the Future’. This plan is focused on reinforcing the role of ICTs in primary and secondary education, vocational and adult education, and in-service teacher-training programmes through centralised initiatives and direct funding to schools. The memorandum ‘Education On line,’ published in 1999, describes policy targets until 2002. This document distinguishes between four main policy focus areas: professional development, curriculum and educational software, management of ICT- Infrastructure and the Knowledge Net
. Because of the highly decentralised nature of the Dutch educational system it is the responsibility of schools to decide on how they spend the funds they get from the government and how they organise teaching and learning with ICTs, while the Inspectorate has the responsibility to monitor and evaluate schools. 

The review of a sample of national policy initiatives on ICTs in primary and secondary education presented in the previous sub-chapters indicate that considerable efforts are currently being made by EU national governments to equip schools with ICTs, to set up in-service teacher training schemes and ICTs qualification procedures, to develop frameworks for the integration of ICTs in teaching and learning processes, and to provide support mechanisms for the facilitation of collaboration and information and knowledge flow on effective ICTs use in education. In the sub-chapter that follows we will focus our discussion on school curricula because they play a decisive role in shaping school practices and, as we shall argue, how ICTs-related innovations are absorbed in schools.

School curricula and ICTs-related teaching/learning innovations in schools

Discussing the issue of school curricula it is crucial in many respects to highlight a central conclusion of the SYPREDEM Workshop, also identified by the Representation and the Delilah projects’ analysis of national institutional and regulatory frameworks, that powerful tensions exist between traditional curricula and assessment procedures developed prior to the introduction of ICTs in schools and the open, skills-based, student based approaches supported by ICTs. As it is also argued in the OECD report ‘Learning to Change: ICT in schools’, “dominant curricular and organisational patterns in school were not designed for the Internet age, and often inhibit its effective use. ICT offer some gains for the traditional curriculum delivery, but its full educational potential cannot be realised without radical changes in school structures and methodologies. As ICT gains acceptance in schools, it may become both the driver and the facilitator of the necessary curriculum change” (OECD, 2001, p.15). Furthermore, “to continue with existing patterns of student assessment will act as a brake on the imaginative use of ICT. The pervasive adoption of ICT not only requires different assessment procedures but provides a variety of means” (o.p.). 

Resolving tensions between traditional curricula and assessment procedures and what can be achieved with the use of ICTs in school teaching and learning would also greatly scaffold ICTs-related teaching/learning innovations in schools because teachers relate closely their involvement in and actual implementation of innovation to the perceived or actual effects of innovation on the improvement of teaching and learning that is closely related to the curriculum demands and the improvement of pupils’ school performance in attainment targets. This point gains strong support from findings/conclusions derived from the SYPREDEM cluster projects.

The curriculum frameworks in each country influenced the way in which concept mapping was accepted and used by teachers and pupils. 

· In the UK, it was really only in activities related to the national numeracy strategy that there was consistent evidence for concept mapping being used as a tool for developing and presenting complex ideas. In other activities it was used to produce an overview of pupils’ thinking about a topic or for planning purposes.

· In Catalonia and Greece the topics for concept maps were almost exclusively related to specified topics in the curriculum. In Greece, teachers felt the need to produce pre-structured maps at first, giving pupils the task of adding textual labels to new nodes attached to a part-completed map. The expectation of a curriculum specified in terms of factual knowledge also appears to have influenced pupils in their preference for providing text labels for factual boxes, but not for boxes where it was necessary to use critical thinking in order to present comments or suggest actions. However, Greek pupils who were invited towards the end of the research to produce more open-ended concept maps, responded with great creativity. 

· In both Denmark and the UK concept mapping was adopted more widely by teachers and used as a tool for a range of activities in on-going work beyond the frame of the project. In the UK this was probably because concept mapping was introduced to schools as a teaching and learning tool within the revised national curriculum at about the same time as project. In Denmark the response was more spontaneous and the kinds of use more diverse. For example, pupils used concept mapping as a tool to structure a poem. In both the UK and Denmark concept mapping was used in several schools to plan web-sites. 

· In France and in Greece there was more evidence of concept mapping being used to structure complex ideas, and it was clear that teachers in these countries saw concept mapping as a way of teaching analytical thinking. In France, for example, pupils worked in groups to produce elaborate, hierarchical maps, which were successively revised to produce improved representations of areas of knowledge. 

Source: Baron et al., (2000), p.113-4.

3.5.
The teaching profession: new challenges

The documentation of the SYPREDEM cases and the results of the SYPREDEM Workshop vividly point to the direction that teachers in ICTs-based school teaching and learning remain central and absolutely critical agents for the cognitive, emotional and social development of pupils. The emergence, however, of new teaching-learning models based on socio-cognitive and cultural approaches to learning, coupled with the potentials offered by the exploitation of ICTs in educational praxis, have led to a re-conceptualisation of the role of teachers, while the actual implementation of ICTs in school teaching and learning seems to also lead to changes in the distribution of roles and responsibilities, as well as in the interaction patterns in classrooms. 

Current pedagogical theorising (also adopted by the Representation, the CL-Net and the Ivette projects), rejecting the traditional “transmission” teaching model in which learners are assumed to be passive, receptive, isolated receivers of knowledge and skills delivered by an external source, share similar views regarding the role(s) of teachers under a constructivistic and socio-cultural teaching-learning framework. Important professional teachers’ requirements are for teachers to adopt, develop and support a new pedagogic culture in favour of constructive, scientific-style of inquiry where pupils’ own theories have a legitimate role within knowledge building instead of knowledge transmission activities, and develop dispositions and practices that would support him/her to become a reflexive co-learner in the context of teaching-learning activity. This new pedagogic culture is inextricably linked with the development of life-long learning and professional development dispositions and practices that would allow teachers keep in touch with developments in ICTs as well as research and new knowledge on teaching and learning.

Within this framework and set of requirements teachers are expected to assume a variety of roles which are not new to the teaching profession but are now getting more attention and certainly are defined in different ways both in terms of style and function than in traditional teaching models. This, among others, suggests a shift in terms of power attached to traditional teacher-pupil roles, as the teacher is no longer seen as the ultimate possessor of knowledge and truth but as a co-constructor of knowledge and shared meaning making. Co-construction of knowledge and meaning presupposes that teachers adapt their teaching practice so as to, in a self-reflective and controlled manner, give away part of their professional responsibility in traditional terms (such as initiation and direction of instructional classroom interactions, provision of corrective feedback, tasks allocation, assessment etc) to learners. This anticipated reallocation of responsibilities in classroom activities brought into focus and made more necessary aspects of the teaching roles that were, in theory at least, less practised in traditional classroom situations. Such aspects, described by the SYPREDEM cluster projects, are traced in their description of teachers as collaborators, facilitators, supporters, coordinators, scaffolders and/or guides of students' work and learning. These anticipated changes in the teaching roles have been inextricably linked with advances in ICTs and, in particular, applications that can support constructivist and socio-cultural approaches to learning. 

The SYPREDEM cluster projects also referred to some requirements, in terms of teachers’ skills, to fulfil these roles in ICTs-based school teaching and learning. The references were based more on theoretical reflections, researchers’ observations and teachers’ interviews than on systematic research and analysis of teacher-pupils’ interactions in the classrooms involved in the cluster projects. These references have been categorised in the following list: 

· Communication skills: Good communication skills are pre-requisite for developing most of the skills following in the list. A crucial element is that of speaking a second language in order to be able to support collaboration and learning activities with schools from other countries.

· Collaboration skills: Required for establishing effective inter and intra group activities, for developing shared learning activities with other classrooms.

· Coordination skills: Required for coordination of group work with and without ICTs, of inter and intra classroom activities, as well as of school projects involving joint activities with other institutions.

· Organisational skills: Required for effective changes in classroom and school organisational arrangements regarding the distribution and placement of ICTs facilities and resources.

· Curriculum management skills: Required for adaptation to and extension of regular curriculum demands to take advantage of the possibilities offered by the use of ICTs to teaching and learning.

· Resource management skills: Required for dealing with existing and potential learning sources, especially those that are not available in the school in a physical sense (for example learning resources over the Internet).

The classification of such requirements in terms of skills that appear in the above list reveals that although, in general, all of them seem necessary to teachers’ professional repertoire under any teaching model, they tend to get much higher priority in current pedagogical theorising and research than in traditional teaching where good lecturing and presentation skills, skills related to whole classroom control and effective use of the Initiation-Response-Feedback pattern of traditional classroom talk, coupled with memorisation skills of a wealth of information, facts and rules for instructional use, do remain the prime weaponry of a traditional teacher. 

Basic ICTs skills, although necessary for ICTs-based teaching, are neither directly related to a specific aspect of the “new” teaching roles described earlier nor get a higher priority within the framework of a particular teaching model; they rather belong to the sphere of the general-purpose competencies that teachers must have in a learning society. 

Under more traditional teaching models relevant ICTs skills could be those related to the use of tools and techniques that are particularly facilitating and serve teacher-centred modes of ICTs-based teaching and learning, such as tele-conferencing and, in general, Virtual Learning Environments that are based around the idea of the delivery instructional materials and electronic testing, skills related to management of digital learning materials for presentation/demonstration and feedback (including are all those ICTs skills related to search, retrieval, evaluation and classification of digital information), etc. 

The ICT skills that appear to be crucial under constructivistic and socio-cultural conception frameworks are related to the use of communicative and collaborative tools for knowledge building representation and sharing in semi-structured or open-ended learning environments. For example, a relevant CL-Net project’s conclusion was that CSCL requires teachers’ ability in helping learners to follow their own learning route, offer just-in-time feedback on their knowledge construction, and scaffold them when they encounter difficulties as novices in many fields, like searching, selecting, processing and reporting information, working adequately in groups, and (co)-constructing meaningful knowledge. 

The transition from the level of aims and intentions to the micro-level of actual implementation of such skills in real moment-to-moment teaching-learning tasks and operations is not unproblematic because teachers need to respond to and adapt their teaching to the limitations and strengths of working with the available software. 

The above require considerable teachers’ effort on top of their regular teaching tasks, something that should not go unnoticed. The SYPREDEM cluster projects and the Workshop suggest that the workload required from teachers to make effective use of the technologies at hand is considerably higher than the one that they are facing in their regular everyday school practice. This is not only because teachers need to develop or adapt teaching skills such as those described in earlier paragraphs, but also to face other conditions of school practice that can be proved catastrophic, if not fulfilled, to teachers’ and pupils’ enthusiasm and dedication, such as technical support and the availability of the necessary hardware and software in schools. 

Overall, the SYPREDEM cluster projects offer many insights on the participating teachers’ efforts in implementing new teaching roles and practices in accordance with the demands of socio-cultural and constructivistic approaches to learning in ICTs-based activities and indicate many different dimensions that require further research. At the micro-level of teacher-learners’ interactions in ICTs-based activities it appears that further research is needed in order to better understand how transformations of theory into practice are realised and what are the factors and the contextual and situational characteristics of real-life pedagogic innovations that influence effectiveness of teaching and learning in ICTs-“rich” classrooms and a variety of other educational contexts. The latter is also related to questions on how implicit teachers’ knowledge and assumptions are formed and expressed in such processes. This would also support the development of more sophisticated and grounded micro-theories of ICTs-based teaching and the design and development of ICTs tools that would better accommodate the needs of teachers and learners. Therefore, it might be required, at the dispositional dimension of the teaching profession in learning societies, to go deeper in our investigation of what are the attitudes and skills that support innovativeness, sustained self-reflexive teaching practices and life-long professional development and how these could be developed within the teachers’ community
.

4.
Conclusions and policy implications.

In this study the discussion on the factors that affect ICTs related teaching/learning innovations in schools focused on educational policy trends, tensions and initiatives and their results as well as on the challenges faced by the teaching profession and the growing demand for the shift in teaching paradigms in favour of socio-cultural and constructivistic pedagogies.

Any discussion on policy interventions in education recognises that the State is the power player in shaping the framework conditions and hence in shaping the conduciveness of national educational systems to ICTs-related teaching/learning innovations in schools. It appears that the European Commission has made a substantial contribution to the strengthening and alignment of national policies and agendas, financially supporting the implementation of national policies, as well as directly financing innovation projects in schools. Within this context, many different agents initiate and support innovation in education and training: regional and local school administrators, local communities, parents’ associations and local firms, universities and research institutes and, perhaps more importantly, teachers and their pupils whose role is sine qua non both in education and educational innovation. 

The review of the Sypredem cluster projects and the results of the Workshop clearly identify a wide variety of agents involved in the innovations studied. In the case of CL-Net and the Representation projects, innovation activities were initiated mainly through collaboration between higher education and research institutes and implemented in schools with the active collaboration of teachers and pupils. In the case of the Ivette project the innovation studied, Virtual Learning Environments (VLEs), was already introduced and implemented by the higher education institutes that served as case studies, while in the case of the Delilah project a variety of actors were involved in the initiation of innovative activities. Many of the innovations took place in parallel with larger scale innovation schemes introduced by regional or national educational bodies. Furthermore, in the Sypredem Workshop there are accounts of innovations initiated by teachers or in collaboration with colleagues, with the help of the school board, parents and local firms. 

School-level key innovation agents and ICTs-related teaching/learning innovations are not found only in the traditionally ‘innovative’, well equipped and highly performing schools. The analysis of the SYPREDEM cluster projects and the Workshop indicates that diversity is the rule regarding the school contexts where innovation activities can be implemented. The schools involved in the SYPREDEM cluster projects did not only differ because they were located in different European countries and were operating within different learning patrimonies but also differed widely in terms of school-specific characteristics. 

The sections that follow outline SYPREDEM’s conceptualisation on the “conduct” of ICT-based teaching/learning innovations in school contexts, highlighting the predominant problem-areas in the undertaking of ICT-based innovation and concludes with a section on policy implication/ recommendations for the area of study under concern.

4.1.
A framework for understanding the “conduct” of ICT related teaching/learning innovations in schools: structure, strengths and weaknesses

It is quite understandable, and accepted that the key innovation agents bring into innovation activities their own concerns and capacities which in turn shape the aims, the ways by which innovation is conducted, its outcomes and its capacity to be sustained and diffused. Although real-life innovations are quite unique in many respects, SYPREDEM, on the basis of the experience and knowledge created in the course of study of cluster of projects and implementation of a Workshop, identified two generic approaches regarding the “conduct” of ICTs-related teaching/learning innovations in schools with distinct structures, limitations and strengths. These are a) the experiential approach, and b) the formal R&D approach and are discussed here below.

a) The experiential approach of conducting ICTs-related teaching/learning innovations in schools

As the word ‘experiential’ implies, such an approach of “conducting” innovation is fully grounded and emerges out of the real-life experiences and ideas of key innovators who undertake the task to put them in practice. The experiential approach of undertaking ICTs-related teaching/learning innovations in schools has great strengths because it can be fully integrated into whole school development plans, the involved actors have the actual ownership of the innovation, innovation is based on real-life experiences and on grounded knowledge generated by the actual practitioners; hence it can be context-sensitive and ecologically valid. Key features are outlined here: 

· Focus and key innovators of experiential innovations

Experiential innovations are conducted by innovators who mostly draw upon their own and other practitioners’ experiences to implement teaching-learning activities that are new to the school context that these activities are taking place. The experiential approach often characterises ICTs-related innovations that emerge directly out of school-specific teaching-learning practices and needs. In particular, this approach often characterises “tailor-made” innovations which respond to school-specific needs and problems to effectively integrate ICTs in teaching and learning, and to support, enhance or reform existing teaching-learning practices. 

· Scale of experiential innovations

Because of their school-specific ‘problem-solving’ nature, experiential innovations tend to be limited in scale, involving, for example, a whole school, a few or just a classroom. A larger number of such “nucleus” innovation contexts can be supported or coordinated by higher administrative units, such as local educational authorities or municipalities. 

· Division of labour in experiential innovations

As also shown in the above example, in experiential ICTs-related teaching/learning innovations in schools the key innovators undertake the responsibility to diagnose problems and needs, design the innovation strategy and activities, secure, if needed, the necessary funding, training and consensus (among colleagues for example, or parents), motivate the people involved (notably pupils), implement innovation, and ensure effectiveness, sustainability and diffusion of innovation. Experiential innovations, as implied by the above, show a low degree of division of labour (it is often an individual teacher or just a few that undertake the whole responsibility to carry out an innovative activity). Because of this, innovators are interacting mostly on the basis of mutuality and sharing of perspectives and tasks and less in terms of power and control. 

· Knowledge and knowledge flow in experiential innovations

Knowledge in experiential innovations is based mostly on school practitioners’ capacity to reflect upon and exploit the on-going informal experiential learning that take place during their everyday practice (mainly through learning-by-doing, learning-by-using and learning-by-interacting or generally learning-by-teaching) which leads to a wealth of tacit, non codified, situational and context-specific knowledge about the problem area and possible innovative interventions given the available means.

The knowledge flow in experiential ICTs-related teaching/learning innovations in schools is based more on informal communication and tacit knowledge sharing among practitioners or even local school administrators (between breaks, for example, in the teachers’ room or in teachers’ meetings and workshops) and less on codified knowledge (in the form, for example, of records, reports or guidelines). Interpersonal communication between practitioners can be highly situative and contextual, carrying within it all particularities of real-life situations that form the ‘story’ of how an innovation was or should be implemented. 

· The role of research in experiential innovations

When some form of research does take place (often informal or some sort of action research) this does not seek for generalisable evidence or theory formation but is driven by the need to gain a better understanding of the problems at hand; the data are used to inform decision making and to assess the effectiveness of the innovative activities.

· Sustainability of experiential innovations

Experiential innovations, because of their ‘tailor-made’ character, their very small scale and their dependence on the work of a single or just a few practitioners, can be highly sustainable as long as innovations are effective and the key innovators are enthusiastic and dedicated enough to keep doing what they do. In this sense, experiential innovations are bound to the people who implement them. Because of this, innovations are in danger of discontinuity when the innovators have to leave the school or their classroom.

· Diffusion of experiential innovations

Perhaps the most important barrier to the diffusion of experiential innovations is the relatively low power of the actual innovators that are often behind such innovations (that is, individual teachers or school boards), in the field of education. This becomes more evident in centralised educational systems where bottom-up approaches to educational reform and change are facing bureaucratic barriers and hence are difficult to exert a considerable influence on actual policy formation that would sanction their diffusion. Nevertheless, experiential innovations can gradually spread among practitioners and schools in informal ways through interpersonal communication and experience sharing. This way of innovation diffusion often depends on the physical proximity between practitioners or schools and is subject to various limitations that we will discuss in the following paragraphs.

As Hargreaves (2000) argues, one of the most characteristic features of teacher talk is the absence of a professional vocabulary that would allow for tacit knowledge to express with more precision and clarity. Furthermore, according to Hargreaves (o.p.), there is no equivalent for the field of pedagogical knowledge to the recording found in other professionals’ practices, for example in the surgical cases, law cases and physical models of engineering and architectural achievement. The lack of ‘formal’ codification of teachers’ professional practice is likely to result to a low degree of cumulativeness of professional knowledge. Successful ICTs-related teaching/learning innovations in schools which are based on an experiential approach of conducting innovation most possibly also suffer from the lack of professional codification practices. As a consequence, teachers are likely to have to invent and reinvent pedagogical solutions to recurring problems in their efforts to integrate ICTs effectively into teaching and learning.

Beyond the low degree of innovation knowledge codification, the situativeness and context-specific character of effective experiential innovations can also prove important barriers to the diffusion of such innovation. A wealth of ‘good practice’ innovation stories can be found archived in educational portals, but it is questionable whether they actually contribute to the diffusion of a particular innovation. Because no school is exactly the ‘same’, it is not at all straightforward that an effective ‘tailor-made’ innovation will work in a school as well as it did in the school that this innovation first emerged. Because also of their situativeness, ‘good practice’ stories are likely to function more as official recognition of schools’ and teachers’ achievements and less as practical tools offering the necessary ‘know-how’ to other schools and teachers who wish to involve in effective innovation. The last years national educational authorities across Europe have paid more attention to such scattered but nevertheless invaluable practitioners’ efforts to cope with the challenges that teaching faces by the introduction of ICTs in schools, establishing various support mechanisms such as educational portals through which practitioners can exchange ideas and materials, develop ‘communities of practice’ or make their work known to the wider school community, and rewards in the form of official recognition and financial support. However, little has been done towards identifying, analysing and studying school-originated experiential innovations, largely because of their often informal, low profile, character and a certain lack of formal research that would allow for generalisable evidence. Such research could provide invaluable, grounded, support to policy making that targets the integration of ICTs in teaching and learning. Furthermore, research based on meta-analyses of experiential innovations could offer to schools abstracted but practical ‘know-how’ through the development of guidelines on effective innovative ICTs-related teaching/learning practices. 

b) ICTs-related teaching/learning innovations through R&D

While experiential innovations are largely undocumented, innovations conducted in on the basis of formal research and development offer more opportunities for in-depth analysis. The Sypredem cluster projects are examples of such innovations and a meta-analysis of their characteristics can contribute to the development of better understanding of their structure, as well as their strengths and weaknesses. 

· The focus and key innovators of ICTs-related teaching/learning innovations in schools through R&D

In contrast to the experiential innovations, the formal research and development approach characterises ICTs-related teaching/learning innovations in schools that emerge out of scientific and technological concerns, for example the need to test hypotheses on the effectiveness of a new ICTs-based learning environment or the need to develop tools that support new forms of teaching and learning. In any case, seeking for generalisable evidence, formalisation of new knowledge and theory formation is of vital importance. In the Sypredem project context, another important parameter should be added: the European dimension of educational innovation. 

Individual schools or teachers, as key innovators, are quite unlikely to adopt such an approach in conducting innovation because it is out of their traditional school practices and their institutionalised role. Furthermore, as Foray (2001, p.1556) observes, formal R&D is considered by practitioners as of secondary importance in traditional professional knowledge-building in the educational sector. In formal R&D innovations research groups are very often the key innovators with schools or individual teachers serving more as those who put researchers’ ideas into practice and also as actual research subjects. This has some implications on how R&D innovations are perceived by schools. It is characteristic, for example, the point made by the CL-Net project that “to a certain extent, schools perceive experimental projects like CL-Net as external, as originating from motivation of agencies that pursue objectives related with scientific investigation, as accepted by the head of the institute for the school prestige, but not as a really productive tool for the benefit of their own school community” (Van Der Meijden et al, 2000, p.134). This may not be totally unjustified on behalf of the schools given that R&D projects likely to embed within them concerns, research agendas and practices well beyond the scope and everyday reality of the schools that are invited to participate as ‘research sites’. For example, one of the CL-Net project's objectives was to evaluate at cross-national level (meta)cognitive, motivational and social effects of computer-based collaborative learning. On this basis researchers conducted a series of individual student pre and post-tests which required a common decoding system and statistical analysis of the data. This objective, and perhaps more importantly, the actual research practice was almost unavoidably distanced from the practices and the immediate interests and expectations of the individual teachers and the classes that participated in the research. In a similar fashion, in the REPRESENTATION project, the concern for cross-country and cross-school comparisons, the tasks per se and the implementation procedure was purely the researchers' construct and could not be negotiable with the involved teachers and pupils. At this level there was a sense of disengagement, especially because the pupils had to perform twice the same tasks (before and after the educational intervention).

A relevant question to pose is: what could motivate schools and individual teachers to participate in R&D innovations that are not conducted on the basis of school-specific problems and needs?

Reading between the lines of well drafted projects’ reports and the proceedings of the Sypredem Workshop one can recognise some of the conditions and the particular motives that have brought together such a diversity of schools, as this described earlier, to work with researchers and academics on ICTs-based concept mapping (in the Representation project) and collaboration activities (in the CL-Net project). The single most important condition was the previous existence of some kind of links between the schools and the researchers that invited them to join the projects. Some of these links had a more stable and permanent character; some national groups of schools were already part of a wider school network that was, by the time the projects started, supported by a university or research institute. This is, for example, the case of the DK and the NL schools in the Representation project, of the IT schools in the CL-Net project or of the NL schools in the Delilah project. One assumption that can be made is that these schools were finding their prior experience in working together with researchers as rewarding and worthwhile. The development of higher reputation for the school is always an appealing idea among school administrators but there were other, more intrinsic, motives that seem to have played an important role. Very high in the agenda of the participating teachers was the opportunity that was offered by their participation in a European R&D project to

· communicate and develop links with other schools, especially with teachers and pupils from other countries, 

· get back valuable feedback from researchers on how they can improve their ICTs-based teaching, as well as integrate ICTs in all teaching subjects, 

· develop a better understanding of the impact of ICTs use on children's learning, 

· motivate pupils and improve pupils’ levels of attainment, and 

· get training on educational uses of ICTs. 

A conclusion that can be reached from the above is that despite the diversity of the school-specific characteristics what actually brought together in an R&D project so many different schools was their dedication to improve teaching and their pupils’ learning. Innovation through R&D is seen only as auxiliary to schools’ teaching and learning goals, not as an end in itself, something that also characterises schools’ and teachers’ involvement in experiential innovations. This is also evident in teachers’ efforts to adapt projects’ activities to their own learning needs and to the demands of their teaching tasks.   

· Scale of R&D ICTs-related teaching/learning innovations in schools 

Unlike experiential innovations, R&D-driven innovations, because of their nature, need to go beyond singular cases and customisation of innovative solutions. The need to get generalisable evidence and to develop ICTs tools that are validated and can be proved useful to a great variety of school contexts and tasks requires the involvement of a large number of innovation contexts. How large the number of these contexts should be is dependent on initiators’ perceptions on which is the target population of the innovation, the adopted methodology and the actual capacity of the initiators to coordinate involved people and handle the flow of knowledge and data. The scale of an R&D educational innovation cannot be uniformly defined, however, because in practice a sample of schools may be large from a researchers’ point of view and needs and at the same time very small in terms of the sample’s actual weight considering the target population of the innovation. 

· Division of labour in R&D-driven innovations

In R&D projects, taking as a working example the SYPREDEM cluster projects, the division of labour is largely dependent on the intentions and plans of the group of researchers that design and coordinate the project. Unlike experiential innovations where involved practitioners are cooperating on the basis of mutuality and sharing of perspectives and tasks, in the case of R&D projects researchers cannot avoid but adopt a more directive and interventionist approach in order to do research and ‘transfer’ their agendas into schools. 

The experience gained from the SYPREDEM cluster projects suggests that researchers can give away some of their power in ways that can support inspiration and creative action by engaging practitioners in action research and professional development activities, where teachers are expected to act as researchers and hence develop a sense of ownership of the R&D-based innovation. 

The analysis of the findings from the Sypredem Workshop and the cluster of Sypredem projects suggest that school teachers can support, as well as initiate genuine innovation in educational terms, and can enhance research and innovation in schools by:

· localising and contributing to the design and methodology of research projects,

· devising learning and research situations that better adapt to the reality of schools, 

· extending the repertoire of anticipated uses of ICTs in educationally sound and grounded ways, 

· offering invaluable insights into the limitations, strengths and applicability of research outputs in schools, 

· localising research outputs to national and local levels, and

· disseminating research results in their schools and colleagues.

However valuable teachers’ contribution in innovation through R&D that might be, they are facing considerable problems in their involvement and the effectiveness of their contribution in research and innovation. Even in projects such as these reviewed where an action research methodology was adopted, collaboration between researchers and practitioners is often limited at the implementation phase with no or minimal teachers’ and whole schools’ involvement at the design and evaluation phase of R&D projects. 

· Knowledge flow in R&D-driven teaching/learning innovations

Knowledge that triggers R&D-driven innovations is often highly codified up to the point that researchers need to go further in their codification efforts thus engaging in new research and development which is anticipated to extend the knowledge area as this is defined by ‘state of the art’ reviews of existing research on ICTs-related teaching and learning. The knowledge flow in R&D-driven educational innovations is largely dependent on the practices of the involved partners especially researchers which structure the conditions for project-related knowledge flow. Beyond informal, tacit knowledge sharing that is central in experiential innovations, R&D-driven innovations are pursuing the codification of knowledge to achieve generalisation and hence increased applicability and greater capacity for diffusion in different and geographically spread educational contexts. In the SYPREDEM cluster projects, those who, almost exclusively, undertook the task to codify and diffuse innovation knowledge were the participating researchers. Most of the codification had the form of internal reports, public deliverables to the European Commission and research papers. Only few of this documentation was directly targeting teachers, such as the ‘Teachers Survival Kit’ (see Danau et al, 1998), and teacher training materials (on concept mapping, for example). What emerged from the SYPREDEM Workshop discussions was that teachers tend to understand research reporting as a quite self-referential process because, according to the teachers, researchers are interested to support their work to the scientific community, expert peer reviewers and the European Commission which is the funding agent, but not to the European school communities. 

On the other side, less formal procedures of information flow that were supported by the researchers, such as meetings, seem to have been taken advantage by the teachers but only at local level, i.e. in cases were there was physical proximity between schools. For example, the Representation project teachers never actually used "FirstClass™", a server-client communication and collaboration software that was employed to share project documents between participants and communicate. Informal knowledge sharing was quite limited mostly because of the language barrier since many teachers did not speak a second language and also because of the workload of the involved teachers. 
· Sustainability of R&D-driven educational innovations in schools

The sustainability of R&D-driven innovations in the schools where they were initially implemented face considerable problems because of:

· The nature of R&D-driven innovations: such innovations often emerge out of scientific and technological concerns (for example the need to test hypotheses on the effectiveness of a new ICTs-based learning environment or the need to develop tools that support new forms of teaching and learning) which are not necessarily linked with particular schools’ mission and teachers’ expectations which, as we stressed in an earlier chapter, tend to be closely related to the improvement of teaching and learning on the basis of existing curriculum demands and attainment targets. Researchers, on the other side, are not subject to curriculum or other school-specific pressures. Furthermore, they tend to be more interested in exploring new potentials in using technology to educate or train people which often go beyond the institutional and organisational arrangements under which schools operate. Overall, in R&D-driven innovations considerable discrepancies at the level of aims and intentions in undertaking such innovations tend to exist between those who initiate them (the researchers) and the schools or individual teachers who are invited to participate in. 

· The nature of research practices: R&D-driven innovations in schools often require control over research variables and conditions. This need for control often leads researchers to set up school-based ‘experiment-like’ interventions which do not take into account the complexity of whole school life. Thus successful R&D-driven innovations even when they are implemented in schools may actually be very difficult to survive the crass-test of their transfer in ‘ordinary’ classroom situations. 

· The nature of research knowledge: Knowledge produced through formal research is abstracted from the specific school contextual characteristics and lack situativeness. It may also have been, as pointed out earlier, developed on the basis of controlled experiments in schools. Thus research knowledge is often difficult to be directly applicable to real-life school contexts. 

· Schools’ attitudes towards R&D and researchers’ links with schools: projects initiated by research teams are often perceived by teachers, as we already stressed, as external to school everyday functioning and practices. This attitude may be strengthened when researchers and, more importantly, their institutes fail to develop long term links and cooperation with schools that would go beyond the demands of a single project. This is also not unrelated to the fact that schools and participant teachers very often do not get financial or other tangible support for efforts.

· The time-span of R&D projects: the experience gained from the SYPREDEM cluster projects and the Workshop indicates that overall the actual time devoted for research and innovative activities in schools was not more than a few months. This was because project partners had also to perform a large number of other time consuming tasks (such as state of the art reviews, teacher training, software development, development of learning materials, analysis of data, management, reporting etc) within a period of maximum three years. A lesson learned from this experience is that, in order innovation to take roots and sustain after researchers leave the school sites, the implementation phase of an innovation in schools needs to be longer and extend beyond the time frame of a particular project. 

· The nature of R&D innovation products: R&D projects in schools which also involve the development of prototype software is difficult to go as far as to produce a ‘marketable’ product ready to use by the teachers and pupils, because the consortia often lack expertise (market experience for example) and funding. Other products, such as teaching/learning materials which can be directly applicable to curriculum are often limited to small curricular areas because they are developed to support research needs.

· Diffusion of R&D-driven educational innovations in schools

Diffusion of innovations in schools is affected by all of the issues discussed above, especially by the nature of knowledge created by R&D-driven innovations. The latter can greatly differentiate the patterns of innovation diffusion from those discussed in experiential innovations. In particular, innovation R&D-based knowledge, abstracted from the immediate contexts and situations where it was initially produced, has an immense potential since it can be applied for or enlighten and support innovation efforts of various agents such as practitioners, researchers and policy makers at local and, most importantly, regional, national and European levels. This potential is greatly enhanced by the codified character of such knowledge which allows for taking advantage the diffusion potentials of both printed and electronic media. On the other side, such knowledge, as already pointed out, is not immediately applicable and agents who decide to use it need to essentially transform or adapt it to specific school contexts and practices. A problem that needs to be faced is how such knowledge can be best utilised by practitioners and policy makers as well. The SYPREDEM results suggest that new knowledge created by R&D projects has a limited diffusion capacity among school practitioners because research reporting and formal academic practices for the diffusion of such knowledge (publication of research papers, conferences etc) do not constitute an important source for teachers’ professional development (see also Foray, 2001). 

4.2.
Commonly identified problems in undertaking ICTs-related teaching/learning innovations in schools

Discussing experiential and R&D innovations in schools we have also pointed out problems that are specific to each of these two generic approaches. From a wider perspective, as the analysis of the SYPREDEM cluster projects and the Workshop indicates, innovation agents face a number of problems which are common irrespectively of the innovation approach adopted. Such problems have an institutional dimension (for example at the level of school curricula or in terms of institutionalised roles, power and control), an organisational dimension (how school life is formally organised, including classroom arrangements and timetable), a pragmatic dimension (objective school conditions such as a school’s teacher-pupil ratio or the available funding), as well as an interactive/situational dimension (problems stemming from actual interactions between involved agents such as researchers, teachers, parents, administrators etc). Underlying these dimensions are internalised schemas of action and school tradition, what Bourdieu called habitus, which mediate institutionalised roles and actual school practice. Below is a list of common problems in conducting innovation in schools reported in the SYPREDEM cluster projects and the Workshop:

· School culture: Schools often do not consider ICTs-related teaching/learning innovations as an important part of their mission or an important requirement of the teachers’ profession. 

· School curriculum and time table: Regular curriculum demands tend to be inflexible and leave little room for innovation and change. Both the CL-Net and the Representation projects were implemented in parallel rather than in integrated fashion with the regular school curricula. The schools' timetables often leave little time for experiments that diverge from the mainstream instruction.

· Schools’ classroom arrangements: Traditional classrooms which encourage frontal teaching, the placing of all the available ICTs in a separate computer lab and the lack of informal learning spaces in schools are all conditions that may become barriers to innovative efforts. 

· Schools’ administration: The administration of the schools involved in the CL-Net research sites although initially enthusiastic it didn’t take practical measures to relieve the teachers’ involved from regular everyday school tasks and to engage the whole school community into the innovations introduced. This was also the case for most of the schools involved in the REPRESENTATION project.

· School staff roles: The staff of schools often does not include teachers who are responsible for departments or who can manage activities for the whole school community. The formal rules for appointing teachers to co-ordinating roles within the school are very strict and school participation in an experimental project (even if approved by the school authorities) is not a sufficient condition.

· Colleagues: The review of the SYPREDEM cluster projects’ documentation and the Workshop indicates that the teachers who were involved in innovation did not receive much help form less motivated colleagues in the implementation of innovation activities and the dissemination of the results within the local school community.

· Parents: There were reported some instances where parents opposed to the innovation introduced exactly because it was novel (i.e. to what they assumed their children were supposed to do and learn in the school).

4.3.
Policy Implications and Recommendations

The need for the development of a shared set of conceptual tools among researchers, teachers and policy makers that would facilitate ICTs-related innovation in education through collaboration and complementary actions, emerged as the single most important requirement for the harmonious integration of RTD results in practice. A ‘system’-oriented framework for understanding ICTs-related teaching/learning innovations in schools was adopted to deal with the high interactivity and interdependence between different innovation agents and factors in supporting, conducting, sustaining and diffusing innovative ICTs-related teaching/learning practices in schools. In this process we have followed a ‘spiral’ approach, from wider trends and tensions in education, to EU and national policies specifically targeting the integration of ICTs in education, to the challenges that these initiatives and trends create to the teaching profession, to preliminary findings related to the actual use of ICTs in schools, and finally to the structure, strengths and weaknesses of two generic innovation approaches. Based on this analysis, the paragraphs that follow discuss the three broad areas where the development of synergy between practitioners, researchers and policy makers, and actual policy making could enhance the conductiveness of schools to ICTs-related teaching/learning innovations.

4.3.1.
Responding to the quest for schools’ accountability to the whole society and the role of innovation

From a wider perspective, schools are becoming more conductive to innovation because the learning patrimonies of European countries are currently undergoing a process of change which is mainly expressed through shifts in traditional societal values, dispositions, attitudes and expectations regarding schooling, and policies and priorities about public school reforms, in regard for example to decentralisation of responsibilities, privatisation and accountability.

At the level of values and dispositions there is a widespread demand among stakeholders for schools to become more accountable to society and economy, more responsive to social needs and the needs of pupils as future citizens and workers. Accountability of schools to the wider societal needs requires above all the development of shared visions on schools of the future. An important challenge for policy making at EU and national levels is the development of frameworks for strengthening the dialogue and consensus building among stakeholders on long-term visions about the role of schools in European societies, in accordance with their main social, economic and cultural priorities and EU goals. In particular, the strategic EU goal which is to become the most competitive and dynamic knowledge-based economy in the world has given new emphasis to the importance of learning and knowledge in economic activities and it is of vital importance to explore the potentials of whole societies and in particular schools to enhance their capacity to become learning organisations. After all, schools always had this potential: their most precious asset was to be found among the capacities of teachers and pupils and their everyday interactions, not in school buildings, books or computers. Such long-term visions should also provide a sound context for the implementation of ICTs in teaching and learning and channel ICTs-related innovations in schools. Innovations in schools should be seen as important windows to what might be the future of schools but also as key activities which progressively advance schools towards such visions. Hence innovativeness should become a requirement and an inherent part of the whole school culture.

On the other side, visions cannot just be imposed to schools and be anticipated that innovation and change will eventually occur. Policy making should encourage bottom-up approaches through the facilitation of the European school communities’ involvement in this vision-formation process, as well as through deepening of schools’ autonomy that would also make them more genuinely answerable to society. In particular, policy making should target the deepening of involvement of schools and individual teachers in decision making processes across the system of education, providing in parallel the appropriate support to schools and teachers so that they can effectively exercise their new or expanded responsibilities.

4.3.2.
Building supporting framework conditions for ICTs-related teaching/learning innovations in European schools

Within this broad area where policy making and complementary action among policy makers, researchers and schools could enhance the conductiveness of schools to ICTs-related teaching/learning innovations, we have given particular emphasis to the availability of ICTs in schools, teacher training and challenges faced by the teaching profession, and national policies related to the integration of ICTs in schools and school curricula. 

ICTs in schools and the need for school-level organisational changes

The sustainability and diffusion capacity of successful ICTs-related teaching/learning innovations in schools is largely dependent on the degree to which teachers and pupils have regular access to up-to-date networked ICTs. In general, high pupil-computer ratios make the diffusion of innovations extremely difficult. There is a great challenge for policy making at national, regional and school level to ensure not only equal but also more opportunities for ICTs access among pupils. While the last years such efforts have led to a considerable drop in the pupil-to-computer ratio across Europe, this needs to drop even further to allow teachers and pupils use ICTs in everyday teaching and learning. National governments and school administrators need also to devise long-term and sustainable policies and support mechanisms that will further help schools periodically replace aging hardware and software with new ones, and face the costs of staying on-line. Contrary to what may was a ‘popular’ belief a decade ago that computers may replace teachers, it is now quite clear that there is also a need to drop the teacher-to-pupil ratio as well to make the use of ICTs for teaching and learning more effective in schools. 

Furthermore, the initiation of ICTs-related teaching/learning innovations in schools often requires the support for a host of different ways through which pupils and teachers can get access to the available ICTs in schools. The formation of school-level policies regarding the organisational changes that are needed to best utilise the potentials of the available ICTs is essential. One very widespread approach is the placement of ICTs in school labs. This practice should be complemented with efforts to bring ICTs into regular classrooms, and to provide pupils and teachers with informal learning spaces and (multi)mediatheques. Overall, the above point to the need for the development of a new school architecture capable to support flexible organisational arrangements for ICTs-based teaching and learning. 

The introduction of ICTs in schools have also created the need for school administrators to introduce flexible time-tables that will allow for interdisciplinary teaching and learning, project-based school work, collaboration among teachers and among schools, informal learning, on-the-job teacher training, involvement of out-of-school experts and the local community.

Teachers’ professional development

The introduction of ICTs in schools and the gradual integration of the use of ICTs across school curricula, coupled with challenges stemming from advances in technology and ICTs-related teaching/learning theories and research have put considerable pressure on the teaching profession. The above point to the need for the re-professionalisation of the teaching profession (a process that is already visible in some countries such as The Netherlands), but also for the re-conceptualisation of the role of teachers. 

Raising the capacity of the general teachers’ population to use basic ICTs applications is but a minimum requirement to ensure that effective ICTs-related teaching/learning innovations will have a reasonable chance to get diffused in the body of education. At this level, the adoption of common testing instruments among EU countries, such as the ECDL, is helpful for standardisation and monitoring purposes. It is, however, of vital importance to accelerate our efforts in implementing policies that will help teachers develop skills that are directly related to the use of ICTs for school teaching and learning. Within this context, it is essential to put emphasis on the pedagogy behind the use of ICTs for teaching and learning. 

The explicit or implicit adoption and transfer of traditional “transmission” teaching models through the use of ICTs is likely to put considerable barriers to the diffusion of effective ICTs-related innovations. Therefore teacher training and professional development policies should actively advocate and support ICTs-related teaching models in favour of constructive, scientific-style of inquiry where pupils’ own theories have a legitimate role within knowledge building instead of knowledge transmission activities, and help teachers develop dispositions and practices that would support him/her to become reflexive co-learners in the context of teaching/learning activities in schools. Fostering the scientific discourse and further research on these matters are essential. This new pedagogic culture should be inextricably linked with the development of life-long learning and professional development dispositions and practices that would allow teachers keep in touch with developments in ICTs as well as research and new knowledge on teaching and learning. A further recommendation is that policy reforms on teacher training should give priority, apart from the adoption of new teaching and professional development models described above, to the development of practical ICTs-related skills having to do with collaboration, curriculum and resources management, knowledge-building, representation and sharing in semi-structured or open-ended ICTs-based learning environments. Particular emphasis should be given to pre-service teacher training policies especially for secondary education teachers. This is because in many countries secondary education teachers while are trained to become subject matter experts (getting for example a University degree on Language, Maths etc), they often get minimal training on pedagogy through, in the best of the cases, completing an one-year teacher training programme. 

Overall, teachers’ professional development policies should aim to:

· enhance teachers’ opportunities to attend to regular on-the-job training programmes and other professional development activities (such as seminars, informal teachers’ communities of practice, conferences, on-line courses, forums etc),

· strengthen and support the development of life-long learning dispositions and practices among the teachers’ community, and

· integrate ICTs across pre-service teacher training curricula. 

Reforms at the level of school curricula and assessment

Powerful tensions exist between traditional curricula and assessment procedures developed prior to the introduction of ICTs in schools and the open, skills-based, student based approaches supported by ICTs. A great barrier to the sustainability and diffusion of effective ICTs-related teaching/learning innovations is, in general, the lack of reforms that would target the integration of ICTs across primary and secondary school curricula. Important policy making challenge is to balance between a) attainment targets that can be achieved with or without the use of ICTs and b) targets that are largely dependent on the educational use of ICTs. Policies that push forward the second type of targets should be complemented by policies that are aimed to ensure that all pupils have equal and more opportunities in quality ICTs-based school teaching and learning. Overall, curriculum reform policies are very likely to give rise to a climate of innovativeness in schools because teachers will have to either initiate or absorb ICTs-related teaching innovations in order to respond to the new curriculum demands and the improvement of pupils’ school performance in attainment targets. Further policies that will support schools to access extensive high quality learning materials across the curriculum and software titles that directly serve teachers needs on delivering the curricula and pupils attaining the national targets are of vital importance in many respects. Teachers, pupils, as well as, parents need to see in practice that by abandoning traditional school practice and dispositions (for example, on what is “good teaching” which is often accompanied by a regression into “the good old ways” and “back to basics” movements), in favour of the new teaching/learning models through ICTs will actually help raising the quality of pupils’ education which also results in visible advantages in attaining the national targets.

4.3.3.
Enhancing innovation policies in schools

Discussing two generic approaches to conducting ICTs-related teaching/learning innovations in schools, we have identified a number of problem areas where innovation policies could greatly contribute. 

Identifying and exploiting the hidden potential of school-originated innovations

A very important and encouraging finding of our analysis is that innovation can be found in schools with many different characteristics, operating under different conditions and at different geographical locations. Identifying and exploiting effective innovations that already happen in schools and individual classrooms through the work, enthusiasm and dedication of teachers, administrators, pupils and parents is a great challenge for policy makers and researchers alike. Researchers and policy makers who shape research agendas should channel efforts to develop in-depth knowledge of such school-based, largely experiential, innovations, their characteristics, strengths and weaknesses, as well as to develop in-depth knowledge about teachers-innovators, about the social, cognitive, motivational and dispositional factors that may play an important role in it. 

Research and policy making should also target to the enhancement of school-originated innovations’ capacity to diffuse. One important task is to conduct meta-analyses of experiential innovations which could offer schools abstracted but practical ‘know-how’ through the development of guidelines on effective innovative ICTs-related teaching/learning practices. Policy making at European, national, regional and individual school level could greatly support and sanction the diffusion of effective innovations through a host of different ways: educational portals, official recognition and rewards, forums and regular professional development events, informal meetings, publications etc.

Enhancing the potential of R&D innovations in schools

The analysis of R&D innovations in schools indicates that policy initiatives should be undertaken at the levels of R&D innovation initiation, sustainability and diffusion.

a. R&D innovation initiation and sustainability in schools

As it was already pointed out, school communities often perceive R&D as external to school practices and mission. Such dispositions are likely to put considerable barriers to the initiation of ICTs-related teaching/learning innovations in schools and many different measures should be taken to make sure that such dispositions will actually change. It is of vital importance for the schools’ community to see in practice the advantages of participating in R&D projects. One measure towards this direction is to design, fund and implement R&D that will actually respond to real-life school problems and needs, especially those related to the improvement of pupils’ learning and attainment in primary and secondary education curricula and learning targets. Such efforts should be as ecologically valid as possible, in other words, should be adapted to the demands of everyday school life and provide for support mechanisms which will help schools sustain successful innovations well after the formal completion of an R&D project. The engagement of researchers in such types of ‘school-sensitive’ research also requires a considerable change in widespread dispositions among the research community, which often approaches schools as ‘research sites’ and rarely as partners in research and development.

Overall, research institutes, universities and schools should develop long-term collaboration policies and partnership ties (that will go beyond occasional invitations to schools to participate in research) towards more holistic forms of collaboration, expertise and resource sharing and professional development for both school practitioners and researchers. Developing long-term commitments between R&D institutes, universities and schools should also be complemented with policy making efforts to implement large-scale R&D programmes which will particularly focus on whole school development targeting the enhancement of schools’ capacity to transform into learning organisations. Furthermore, policy makers and researchers should put more power to schools and increase their capacity to:

· play more active role in the shaping of R&D agendas at various decision making levels (from EU to national and local levels),

· involve as equal partners in the design and the evaluation phase of research and innovation projects,

· integrate formal R&D into school-specific development plans.

The above should also be complemented with concrete measures which would provide further incentives to schools and individual teachers to participate in formal R&D, for example through the direct allocation of project funds to school partners for buying new ICTs. 

b. R&D innovation diffusion in schools

While sustaining successful R&D innovations in the schools that were initially implemented can largely succeed through the dedication and the development of formal but also informal commitments between the institutions and the people involved, the diffusion and sustainability of successful R&D innovations in the wider school community is an issue of a different, much larger scale. At a primary level, the partners involved in an effective R&D innovation should seek ways to enhance the capacity of a particular innovation to diffuse in schools by developing extensive documentation that will be of direct use by interested schools and practitioners. An inherent problem in developing such documentation is that R&D projects in order to get in-depth results need to narrow down their scope of research. Thus the documentation that can directly result from successful innovations is likely to be also narrow in scope. It is therefore necessary to devise strategies that will bridge the gap between a successful R&D innovation that is necessarily narrow in scope and its wider applicability potentials in schools. The provision of funding for follow-up R&D projects is highly recommended but this can only partly bridge such gaps because of the nature of research: it still needs to be narrowed down in scope in order to get in-depth results. What is suggested is that EU and national policies should devise funding and other support schemes which will aim to implement large-scale development and validation activities based on successful innovations. For example, such activities could include school networks which will implement and provide feedback on the effectiveness of such innovations in parallel with the development of validated learning materials that will exploit the wider applicability potentials of the innovation, the involvement of software houses in the further development, production and distribution of successful ICTs products etc. 

Overall, the diffusion of an innovation in schools is largely dependent on the innovation absorption capacity of the schools’ community and it is therefore a great long-term challenge for policy making to ensure further development of favourable framework conditions and support to innovation factors and agents that structure the ‘system of innovation’ at EU and national levels. 

5. Dissemination and/or exploitation of results

5.1.
Dissemination Strategy

SYPREDEM’s dissemination strategy is integrated in the study’s operational objectives and in its conceptual framework. The study/project through the conduct of the Workshop and the developed web-site intended not merely to disseminate results but to further stimulate discussion on and about the process of addressing ICT-based innovation(s) in teaching/learning between and among researchers and teachers.

The cumulative effects of such discussion/process were intended through an iterative process to reach policy makers at either the Community or National levels.

5.2.
Dissemination Activities

In the course of its implementation SYPREDEM disseminated its results to

i. the wider educational and research communities

ii. policy and research planners.

The results of the study were disseminated in the forms of:

· Web based texts and discussion forum (http://promitheas.iacm.forth.gr/sypredem/)

· Presentations in scientific meetings (Biennale de l’ Education, INRP Paris, July 4-6, 02)

· Conduct of a Workshop (see Workshop proceedings)

· Preparation of a book entitled “Effective Ways in Addressing ICT-Based Innovation in Educational Settings”; no of pages 150 (publication by the University of Barcelona Press, it is believed that the book will be published by March 2003)

· Direct links with educational policy makers at the National level (i.e. Mr. Peter van Dool –Dutch Organisation for Scientific Research, NL, Mr. Leo Højsholt-Poulsen –UNI-C, DK, Mrs. Annette Bon –INRP, FR)

· Direct links with European Commission Officials (i.e. Joseph Bremen –IST, Corinne Hermant –SOCRATES)

· European Commission based Meetings (SOCRATES/MINERVA Concertation Meeting, October 10-11, 2002 Brussels)

· Input (as a case study) for other cluster projects (Learning and ICT in the Learning Economy).

5.3. Exploitation of results and Exploitation plan

· Maintenance of established links, contacts and web site

· Promotion of the project based book

· Integration of results in subsequent research activity

· Integration of results in policy articulation frameworks/documentation
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Dissemination Outputs

· Web based texts and discussion forum (http://promitheas.iacm.forth.gr/sypredem/)

· Presentation in the Conference Biennale de l’ Education, INRP Paris, July 4-6, 2002

· SYPREDEM Workshop, December 14-16, 2001 Heraklion Crete, Greece

· Preparation of a book entitled “Effective Ways in Addressing ICT-Based Innovation in Educational Settings”; no of pages 150 (publication by the University of Barcelona Press, it is believed that the book will be published by early March 2003)

Deliverables 

Deliverable 1: "Workshop Proceedings", submitted March 2002

Deliverable 2: "A framework for understanding ICTs-related teaching/learning innovations in primary and secondary education & Policy recommendations", submitted August 2002

Deliverable 3: "Project Dissemination Documents", submitted with the Final Report (see attached documents)

Deliverable 4: "Project web-site", set-up and running October 2001

Deliverable 5:  Final Report of the project 

� ‘Innovation in a knowledge-driven economy’. Communication from the Commission to the Council and the European Parliament, COM 2000, No.567, p.4.


� ‘Innovation Policy in a Knowledge-Based Economy’ (2000). EUR 17023.


� Learning patrimony can be defined as a series of prevailing socio-institutional and educational practices, pedagogic arrangements and relations, and a set of values, dispositions, attitudes and expectations in regard to education and training (see also Delilah, Del01).


� REPRESENTATION, Del A02, p. 17


� IVETTE Final Report, p.21


� As we already mentioned the 4 in-depth Delilah's case studies had a thematic focus on Compulsory Education, Higher Education, Disadvantaged & Excluded Groups, and Continuous Vocational Training in corporate settings.


� In some of the case studies schools where already involved in on-going institutional interventions on a wider national scale like funding schemes for equipping schools with computers or ICT teacher training schemes.


� CL-Net Final Report, p.15


� DELILAH, Del03, p.105


� DELILAH, Del12, p27


� CL-Net Final Report, p.158-60


� Issues that are likely to become more crucial in the process of EU expansion in the years to follow.


� eLearning - Designing tomorrow's education. Communication from the Commission COM(2000) 318 (See � HYPERLINK "http://europa.eu.int/scadplus/leg/en/cha/c11046.htm" ��http://europa.eu.int/scadplus/leg/en/cha/c11046.htm�). 





� See UK National Curriculum online: � HYPERLINK "http://www.nc.uk.net/home.html" ��http://www.nc.uk.net/home.html� 


� See � HYPERLINK "http://www.educnet.education.fr" ��www.educnet.education.fr� , also � HYPERLINK "http://www.educasup.education.fr" ��www.educasup.education.fr� and � HYPERLINK "http://www.educasource.education.fr" ��www.educasource.education.fr� 


� “Reconnu d’internet pédagogique”


� See � HYPERLINK "http://www.eduscol.education.fr/B2i" ��www.eduscol.education.fr/B2i� 


� See � HYPERLINK "http://www.kennisnet.nl" ��www.kennisnet.nl�. 
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