060307










DRAFT
Innovative use of ICT in schools 

in Denmark, Norway, Sweden, Germany, Portugal and the United Kingdom

 

Ulf Fredriksson, Senior lecturer, PhD, Mid Sweden University / Centre for Research on Lifelong Learning, Ispra Italy

Tjeerd Plomp, Professor, PhD, University of Twente, the Netherlands  
Gunilla Jedeskog, Senior lecturer, PhD, Linköping University, Sweden

Elsebeth Sorensen, Associate Professor, PhD, Aalborg University, Denmark
Maria Rasmusson, lecturer, MA, Mid Sweden University
Abstract:

The European eLearning Forum for Education (ELFE) is a project initiated by the ETUCE (European Trade Union Committee on Education) with the purpose to analyse good experiences in schools in Denmark, Norway, Sweden, Germany, Portugal and the United Kingdom in implementing the use of ICT. The project has focused on pedagogical change supported by ICT.  

Three issues from the study will be discussed: 

· What factors influence the intensive use of ICT?

· What difference does the use of ICT make in schools where ICT is intensively used for instructional/pedagogical purposes?

· How are the students influenced by this different way of teaching as compared to the traditional classroom education, both individually and as a collective?

Based on these questions the findings from the participating schools in Denmark, Norway and Sweden will be presented and compared with the findings from schools in the other participating countries and analysed through a theoretical framework.

1
Introduction

1.1.
Background to the project

Education and schools in the 21st century are facing many challenges to continue to make education relevant for what is referred to as the information society or the knowledge society. It can be assumed that citizens in the future will to a greater extent then today have to be life-long learners and many workers are expected to be able to work in teams, to acquire independently knowledge and skills and to be able to communicate in a variety of contexts and using a variety of means. European Trade Union Committee on Education (ETUCE) felt that there is some experience regarding the use of e-Learning
 in tertiary education, but much less regarding primary and secondary education. In the latter ones, due to the age of the students, it is very important to discuss how the social learning environment can be dealt with in connection with eLearning methods.

In this context ETUCE decided to apply for money from the EU for a project on e-learning in education. This project was approved by the EU and started in January 2004. The project run for 2 years and was finalised in December 2005. The overall aim of the project was to create a European eLearning Forum for Education (ELFE) that would allow ETUCE and the wider society to get a better understanding of the strengths and the weaknesses of using ICT in primary and secondary education. 

In the project document approved by the EU three aims were stated for the project: 

· Aim 1: Analyse and share good experiences and identify good practices in using ICT

· Aim 2: Study the possibilities of transferring these good practices to other schools and countries, 

· Aim 3: Create a debate on how the European policy on eLearning and use of ICT in education should be developed, 

Aim 1 could be regarded as the most research oriented part of the project. To realise the aim ELFE Steering Committee members visited in each of the involved countries three schools that were considered in the country as demonstrating good practices in using ICT for teaching and learning. To realise aim 2 a programme of school-to-school exchange visits of the 15 schools identified for aim 1 was arranged in a way that each school would visit a school in another country, and would also host another school from another country for a number of days. To realise aim 3 two conferences were organised and platform for discussions was created as a part of the ELFE webpage. 

This paper builds to a large part to the report presented by the ELFE Steering Committee to the European Commission (ELFE Steering Committee, 2006)

1.2. Purpose of the paper

As indicated above one part of the ELFE project was research oriented and included visits to a number of schools which had the reputation to have an advanced use of ICT in education. Information was collected about the work in these schools. This paper will focus on the findings from these school visits and the information collected in the schools.

The collected data from the schools contained information on a number of issues. In this paper three issues from the study will be discussed: 

1) What factors influence the intensive use of ICT?

2) What difference does the use of ICT make in schools where ICT is intensively used for instructional/pedagogical purposes?

3) How are the students influenced by this different way of teaching as compared to the traditional classroom education, both individually and as a collective?

2.
The ELFE Project

One of the purposes of the ELFE project was to analyse good experiences in schools in implementing the use of ICT.  The project has focused on pedagogical change supported by ICT.  

Schools from five countries (Denmark, Germany, Norway, Portugal and United Kingdom) participated in the project. The selection of countries was made on the basis that the original idea to organise a project was raised by teacher organisations in Denmark, Norway and the United Kingdom. Germany was added because it is the country in the EU with the largest population and Portugal in order to include a country from southern Europe in the project.

2.1.
Project structure

The ELFE project, being a collaborative of teachers’ unions and pedagogical experts and researchers, intended to give a social and pedagogical input to the European eLearning Policy. As education is one of the main pillars of society ELFE tried to highlight the importance of the content in education (in spite of the use of new technologies), but on the other hand provide a new perspective on how new technologies can help education to adapt to the demands of the ‘information society’. 

The project has been conducted by the project coordinator (Hans Laugesen), ELFE Steering Committee, supported by the ELFE-secretariat, located at ETUCE. The project coordinator chaired the Steering Committee and organised and monitored the project, whilst the ELFE-secretariat organised and coordinated all operational activities in the project.

The Steering Committee consisted of nine (9) persons: representatives from Teachers’ Trade Unions from five European countries; Denmark, England, Germany, Norway and Portugal, and three experts in the area of ICT in education. Besides, an external evaluator was appointed, who also participated actively as ‘critical’ friend’ in the project.

Apart from the Trade Unions represented in the Steering Committee, other members of ETUCE were involved in discussing the findings of the project and the drawing up of conclusions and recommendations to the EU and ETUCE and its membership.

In addition to the original five countries included in the ELFE-project a similar study as those organised in these countries was organised in Sweden. The study in Sweden was not part of the “official” ELFE-project, but will be included in this paper.

2.2.
Activities

The project started with three preparatory meetings of the Steering Committee. During these meetings the Committee selected topics for further work and selected schools to visit. Three schools from each country (Denmark, UK, Germany, Norway and Portugal) which were believed to be innovative were selected to participate in the project. Three persons from the Steering Committee consisting of one researcher and two teacher organisation representatives (one from the school’s country) were to visit these schools. 

The ELFE teams carried out study visits to three schools in the five different countries. Those three persons (different combinations each visit) stayed about three days in each visited country. The person from the country visited was responsible to contact the schools and prepare the visits. The school visits were followed by two more Steering Committee meetings at which the visits were evaluated. In Sweden one person carried out the three school visits, spending one day at each school.

A Conference launching the European eLearning Forum (ELFE) was held in Brussels on November 22 -23, 2004. Workshops on different topics took place. Good experiences were shared and good practices explained. About 120 persons participated, including: teachers from the schools involved, representatives from teacher organisations, Steering Committee members, researchers and staff members from ETUCE. After the Conference a report about the conference was produced and disseminated (ETUCE, 2004).

Three teachers from the so-called ELFE schools had the possibility to visit another school and each participating school had to receive teachers from another school. The duration of each visit was three days. During this visits the teachers were able to exchange their methods and their experiences in using ICT. They reported to the Steering Committee. 

A Conference was held in Copenhagen on November 21 – 22, 2005. There were about 120 participants, mainly representatives of ETUCE member organisations. Experiences from the school visits were shared. The pedagogical experts presented their conclusions and recommendations for the ETUCE members and policy making were discussed and decided upon. 

A last Steering Committee meeting was held in November 2005. The meeting discussed a draft of a brochure that will be disseminated by all the partners and ETUCE Secretariat to all the participants of the Copenhagen Conference, all ETUCE member organisations, Ministries of Education, Research Institutes, EU Commission, etc. The meeting also discussed the final project report and how to continue the work.

3.
Methods

In order to be able to analyse and share good experiences and identify good practices in using ICT (aim 1 of the whole project), ELFE Steering Committee members visited in each country three schools that were considered in the country as demonstrating in some way or another good practices in using ICT for teaching and learning.

Project aim 1 was elaborated in a number of analysis questions reflecting two perspectives; the available ICT infrastructure and the pedagogical and organisational aspects of intensive use of ICT in the school. Information needed to answer these questions was obtained from the school principal, teachers and students of the schools visited via interviews, as well as in two school questionnaires (for the principal and for the ICT coordinator)
.

3.1. Selection of schools

In each participating country, three schools were chosen to be studied as exemplary good practices in using ICT in schools. The selection of schools had therefore to be done in such a way, that one may indeed conclude that the schools can be seen in their own country as exemplary in using ICT. To be able to study the potential of transfer of experiences to other schools, it was decided early on in the project that the selection should not be based on the single criteria of being ‘one of the best example of ICT for teaching and learning’, but on a balanced set of general (not ICT related) and specific criteria.

The following general criteria were applied:

· The schools should be ‘normal’ as opposed to schools that receive extra budgets and support as part of a specific project. However, eligible were schools participating in a national stimulation project that could be seen as a feasibility project with the purpose of implementation in the whole system (either a school type, and/or schools in a specific region).

· Across and within countries, ELFE was looking for a mixture of primary and secondary schools including some vocational schools and some isolated and/or rural schools.

Specific criteria that were applied are:

· The use of ICT is aimed at pedagogical innovation, which may imply innovation of methods (e.g. student centred pedagogy) and/or addressing also new curricular goals (e.g. goals related to developing lifelong learning skills)

· ICT is intensively used in teaching and learning processes in the school as a whole. Given the early stage of development of ICT use for education, the ELFE project accepted schools that have a policy of developing towards school-wide use of ICT, although this was not yet fully realised.

The selection of school was done by the national trade union representative of the participating countries in the ELFE Steering Committee. They applied sometimes an additional criterion, for example the use of ICT by school in remote areas was such an additional criterion in Norway, whilst in Germany and Portugal membership of (one of) the unions were used as extra criterion.

Given the expected variation in stage of development with respect to integration of ICT in teaching and learning between European countries, the ELFE project was aware that applying these criteria in the five participating countries would unavoidably result in a variation of what could be considered innovative pedagogical use of ICT – in other words, innovative use of ICT is locally defined. On the other hand, given the analysis questions that the ELFE project wanted to address, by using a common set of instruments and by focusing on how ICT use had been developed and which contextual factors and processes supported or inhibit these, the project expected that rich input could be given to the discussions in the project leading to recommendations for policy makers as well as Teacher Unions on how to deal with and/or promote the integration of ICT in teaching and learning. 

The project proposal already included a very important constraint for this part of the study: only three days were available for the three school visits in a particular country (one day per school, during that day the ELFE team also had to travel from one school to the next). The school visits took place in the period July – October 2004. 

In Sweden the study was carried out in a slightly different way. The aim of the Swedish study was to replicate the ELFE project in order to be able to make a comparison. The same instruments were used in Sweden. The two teacher unions chose a number of schools that they believed worked in an innovative using ICT. The Swedish teacher unions were asked to use the same criteria as the unions in the other involved countries had used. One of the teacher unions chose schools that were a part of ENIS (European Network of Innovative Schools). The researcher selected three schools that were chosen by both unions. One of these schools could not receive a school visit at the time and due to the Swedish project’s time and economy frame the third school was chosen by the researcher. The Swedish school visits took place in the period May – November 2005. 
Among the ENIS criteria there is especially two that fits the criteria of the ELFE-project: “Technical environment: The school has an accessible and well functioning IT environment” (Translation by author; Swedish ENIS, 2006).

“IT and Pedagogy: The school uses IT in a varying and innovative way as a natural tool in the learning. Student active, interdisciplinary, and problem based learning is supported by creative use of various digital medias” (Translation by author; Swedish ENIS, 2006).

3.2. Instruments

The constraint that the schools could only be visited during one day combined with the need for comparability of the school-visit reports forced the Steering Committee to follow a careful, 3-step procedure in designing the school visits:

1) determining the operational questions of which can be expected that the answers would provide a better understanding of the strengths and weaknesses of using ICT (note: these are called the ‘analysis questions’);

2) determining the data and information needed to answer the analysis questions 

3) determining information sources at school level and developing the instruments needed to collect the data and information needed.

The school visits had to be designed, instrumented and reported in such a way that cross-case analysis could be done aimed to contribute to the key aspect of the ELFE project goal to achieve a better understanding of the strengths and the weaknesses of using ICT in primary and secondary education. Cross-case analysis demands comparability of the respective school-visit data, which implied that in all participating school the same operational questions should be addressed, utilising a similar set of instruments with a similar type of resource persons, whilst the data had to be collected and analysed following the same set of procedures and methods.

In the ELFE project, the process of determining the information needs followed the approach developed in the IEA SITES-M2 (Kozma et al., 1999). The SITES-M2 study was a study of innovative pedagogical practices supported by ICT, and as such similar in goal and scope as the ELFE project. Based on the SITES-M2 operational design each of the analysis questions, as well as the topics of ICT infrastructure and school background have been elaborated resulting in a full set of operationalized analysis questions.

The analysis questions consisted of three sections. Apart from questions on school background (school type, location, size, characteristics of student population), the ELFE Steering Committee concluded that ICT infrastructure (hardware, software, support) should be thoroughly addressed. It was also obvious that an important focus in the school visits would be the pedagogical and organisational aspects of intensive use of ICT in the school.  This second focus was elaborated in the following analysis questions: 
· What difference does the use of ICT make in schools where ICT is intensively used for instructional/pedagogical purposes?

· To what extent are teachers’ practices and outcomes changed?

· What are perceived advantages and disadvantages of the use of ICT in teaching and learning?

· What factors influence the (implementation of) intensive use of ICT 

· How are the students influenced by this different way of teaching, both individually and as a collective?

· What are the possibilities to sustain and to transfer good ICT based teaching/learning practices?

· To what extent did the institutional discussions on and experiences with use of ICT have contributed to whole school development?

As indicated in section 1.2. this paper will only deal with three of these analysis questions.

In each of the ELFE schools, data on the analysis questions were collected from various people and in various ways, so as to assure that a valid and reliable picture of the school and its teaching/learning processes could be obtained:

Principal: interview and questionnaire

Innovative teachers (i.e. teachers deeply involved in using ICT in their teaching and in implementing ICT in the school): interview

‘Other’ teachers: interview

Students: interview

ICT coordinator (staff member responsible in the school for the ICT infrastructure): questionnaire

Besides, ELFE school visit teams where encouraged to collect school level documents relevant for the topic (if available).

All instruments are available for inspection from the ELFE-Secretariat (see also http://www.elfe-eu.net/). The two questionnaires (adapted from SITES-M2) are addressing topics and issues that could be easily provided in a standardized way and at other times than the day of the school visit.

For each category of respondents, the interview checklist was designed to obtain information from the perspective of the respondent. Each interview checklist was divided into a number of topics directly related to the analysis questions, and each topic was operationalized in a number of questions that the interviewer (member of the ELFE team) could use. Because of the limited time for an interview and the many number of possible operational questions, the ELFE interviewers were expected to cover each topic, but was free to state only those suggested questions that would be appropriate for the visited school and the context of the interview – moreover the interviewers had the freedom to address issues that arose during the interview and were judged to be relevant.

3.3. School reports

The data collected from the schools were reported in school visit reports, that were structured in a way that the analysis questions for the study could be addressed and recommendations for policy discussions be formulated. Given the small number of schools involved in this study, it is important to realise that the information of the schools do not allow for any generalisation to the education systems of the participating countries or any other country. But the project data formed a rich input which was used for the discussions organized within the ELFE project.

For each school visit the data from the various interviews and questionnaires were worked into a school visit report. To allow for cross-school (cross-case) analysis, the school reports were structured according to the list of analysis questions. 

This type of school report is suitable for cross-case analysis, but certainly not for schools and third parties to read about the innovative schools. The ELFE school visit teams have therefore also written for each school a ‘narrative report’ that just ‘tells’ the story of the school. Those narrative school reports have been published on the ELFE website (http://www.elfe-eu.net/flx/english/schools_involved/ ). Before the narrative reports were put on the website, the schools were asked to review them and point the ELFE project to points for improvement.

The narrative school reports from the Swedish schools are not finalised yet. The Swedish school visits are not a part of the official ELFE project and therefore the narrative reports will not be available on the ELFE website. 

4.
Results

4.1.
General findings

The findings related to the following three analytical questions will be reported and discussed in this section of the paper:

· What factors influence the intensive use of ICT?

· What difference does the use of ICT make in schools where ICT is intensively used for instructional/pedagogical purposes?

· How are the students influenced by this different way of teaching as compared to the traditional classroom education, both individually and as a collective?

The general findings from all the schools will be discussed first. This will be followed by a more specific discussion on the results from the schools in the three Nordic countries (Denmark, Norway and Sweden) and on the results from the schools in Germany, Portugal and the UK. Finally, the schools from the Nordic countries will be compared with the schools from the other three countries.

4.1.1. What factors influence the intensive use of ICT?

In the exemplary schools the intensive use of ICT for teaching and learning once took off - it had a beginning from which it developed in such a way that schools are now considered in their countries as exemplary in the use of ICT. In this section we will look at the ELFE schools from the perspective of a number of factors that are known as being important and influential in implementing the intensive use of ICT (Kozma, 2003). These factors are: vision on teaching and learning, schools involvement in other innovations, leadership style of head teachers, integration of ICT in the school culture, teachers professional development, teacher collaboration and external policies and linkages relevant for ICT use and pedagogical changes.

Vision on teaching and learning

The schools exemplary in the use of ICT have visions on the teaching and learning that represent a good balance between what is traditionally valued and what is considered important in the 21st century. Goals that are considered important are 

· to develop students’ independence and responsibility for own learning. 

· to promote active learning strategies, 

· to individualize student learning experiences, 

· to encourage more cooperative and project-based learning

· to improve student achievement

· to prepare students for future jobs. 

For all these goals it applies that ICT can be used as an instrument to realize them in the school. Many schools have put these goals in a policy and strategy document.

School’s involvement in other innovations

When schools have been involved in other innovations, they have experienced the specific challenges of making new things happen. Although not considered as an essential condition, such experiences help in implementing intensive use and integration of ICT for teaching and learning. Quite a number of exemplary schools have not been involved before in other innovations illustrates that this indeed does not seem an essential condition. 

Leadership style of the principal

In all schools, the principal or the school’s management has been very supportive in getting ICT intensively used in instructional processes, which underlines what is known from the research literature. Administrative support seems to be one of the necessary conditions for implementing a change in schools.

Integration of ICT in the school’s culture

The question whether ICT has been integrated in the prevailing culture of the exemplary schools gets a nuanced answer. On the one hand, all exemplary schools made clear that they cannot imagine a school without ICT. But this does not mean that all teachers are using ICT in their teaching and learning and that ICT has become in all exemplary schools the driving wheel in the process of changing teaching and learning towards the need of the 21st century. A number of exemplary schools are at an early stage of implementing this type of changes, that ICT is not yet implemented throughout all aspects of the functioning of the school, and that many teachers show a lack of interest in using ICT in their teaching and/or in changing their pedagogical orientation. 

Teachers’ professional development

Knowledgeable and well-trained teachers are an important factor for introducing ICT. Of the 13 schools of which data are available only one school does not have a policy of providing training in using ICT for educational purposes. But in only five of the remaining 12 schools this policy has been implemented fully. The flip side of this is that in seven of the schools that are exemplary for using ICT for instructional purposes the policy on staff development in this area has not been fully implemented. This finding may partly explain why in a number of schools groups of teachers are still showing an awaiting attitude towards integrating ICT in their teaching and learning.

It is noteworthy that not all principals of exemplary schools mention explicitly the importance of specific pedagogical competences needed for integrating ICT in teaching and learning. 

Teacher collaboration

An important factor influencing the introduction and implementation of an innovation is that teachers are not operating in isolation, but that they work as teams (within the school or with colleagues of other schools) that provide a ‘home’ and interaction base to discuss strategies and problems to be solved. 

From the interviews the picture emerges that in all schools the ‘innovative’ teachers, i.e. those teachers who are actively working on getting ICT integrated in their school’s instructional practices, are working closely together in collaborative teams. Those teams are not always formed on the basis of a joint interest in using ICT, but may emerge from the intended pedagogical innovation, e.g. when schools introduce project-based learning supported by ICT. There are no indications that any school applies a policy to encourage teachers to collaborate as part of the strategy to introduce ICT in teaching and learning.

External policies and linkages relevant for ICT use and pedagogical changes

All schools report either national or regional or municipal policies as incentive to use ICT for education. Several schools mention that parents are supportive, but no clear picture emerges of the ‘what’ and the ‘how’ of parental support.

In conclusion, factors that are common to all exemplary schools are that they have 

- a clear vision on what they want to accomplish when they implement ICT supported teaching and learning, 

- a principal or school leadership that is supportive and monitors the processes of change,

- ICT become part of the school’s culture (although not yet fully in all schools)

- a policy on staff development (although not yet fully realised in all schools),

- support from national, regional or local authorities who have developed policies on using ICT in education and provide schools (some) financial means,

- parents and (in a number of cases) local communities supporting developments (although it is not clear whether this support goes beyond ‘liking and welcoming’ the developments).

4.1.2.
What difference does the use of ICT make in schools where ICT is intensively used for instructional/pedagogical purposes?

As in most of the exemplary schools the implementation of ICT in teaching and learning has been a process of policy development and implementation that often has been accompanied by discussions about the mission and the role of the school in a changing society, the ELFE project wanted to know whether and, if so, in what way the introduction of intensive use of ICT for pedagogical purposes has influenced the functioning of the schools on other aspects as well. 

The possible influence of implementing pedagogical use of ICT on the development of the school is reported in this section. In doing so, various perspectives have been taken, such as whether the interaction between stakeholders such as teachers and students have changed, whether a different involvement of parents and the community could be observed, and whether schools show changes in management and/or organizational processes.

Similar to the previous sections, the findings presented in this section cannot be generalized to all schools, but should be looked at as processes that may happen when ICT is integrated in the school. Being aware of possible effects may assist policy makers and school leaders responsible for implementing intensive pedagogical use of ICT in their schools to develop purposive strategies for pursuing certain desired effects.


On the following points influences on the functioning of the school were observed:

- Interaction between teachers: many schools report a more open atmosphere and more collaboration between teachers – also between teachers from different subjects. New pedagogical arrangements (such as multidisciplinary projects and small group work facilitated by ICT) have lead to new roles of teachers (e.g. the teacher as coach, counsellors, tutor) and new types of interactions between teachers. Although some schools pointed to it that teacher collaboration has always been good, the introduction of ICT in (often multidisciplinary) projects has intensified this collaboration also in these schools. 

- Interaction between teachers and students: many schools mention also that interaction between teachers and students has become more open and informal. In more than one school the ELFE visitors heard that students helped teachers in solving problem in using ICT. 

- Better communication with parents: the use of internet and the World Wide Web has created new possibilities for communication with parents and interactions between the school and parents. It was obvious that this is a development very much welcomed by both teachers and school management.

- Other type of interaction with local community: in some countries the local authorities (municipality, county) is responsible for education.

 -Influences on teaching and learning: It was reported from most of the schools that there had been more focus on independent learning and interdisciplinary projects. One of the schools mentioned that increased teacher collaboration has lead to increased number of optional courses offered to the students. Better monitoring of students’ progress is another consequence of intensive ICT use that has been mentioned by schools – more general, ICT is indispensable for effective and efficient systems for monitoring quality of education.

- New physical arrangements: noteworthy is the point made by one of the schools (but observed by the ELFE project in a number of schools) that the changes in the teaching-learning processes have lead to new physical arrangements: libraries become learning centres, schools introduce special areas where students can work in small groups or individually with ICT.

- Increased efficiency of school administrations and effectiveness of school management: where some schools report that there are no changes in management and organizational processes, other schools mention explicitly improvements in efficiency of administration and effectiveness of management processes. 

In conclusion, the examples resulting from the ELFE schools visits illustrate that the implementation of ICT for teaching and learning may influence the functioning of schools in a number of ways and can therefore be used as a catalyst for certain aspects of school development.  

4.1.3. How are the students influenced by this different way of teaching as compared to the traditional classroom education, both individually and as a collective?

From the questionnaires and the interviews we know that all students in the exemplary schools are using a variety of ICT applications such as general application software (word processing, spreadsheet, database, graphics and presentation software), network and communication tools (for email and searching and processing of information), and digital learning resources such as simulations, electronic encyclopaedia and lesson materials available on the school’s computers, online or via systems like Digital Brain, Class Fronter and First Class. Dependent on the type of school and the type of ICT use that is emphasised, schools may not apply certain specific applications, whilst on the other hand vocational programmes may use computer and digital tools to simulate professional, job-related practices. 

In this section we will report from the perspective of the students, based on information collected from interviews with students who are actively using ICT for learning and in a few instances from interviews with the school principal and innovative teachers. It is not aimed at providing a complete description, but the focus is on what students mention that they do with ICT, how they experience it and what impact they see of working with ICT. Also some observations and comments of principals and innovative teachers will be presented, whilst finally a number of problems students experience in using ICT in their schools are presented.

What students do with ICT

Students mention the following activities in which they use ICT:

· collaborative learning in projects, often in small groups or pairs – in a few schools students state that ICT is the dominant tool in collaboration.

· using email for communication with their peers, with teachers, but in a few cases also with students in other countries – this applies not only to the schools that apply distance education, but basically in all exemplary schools

· using World Wide Web for searching information and processing this as part of project work or other learning tasks

· sometimes students ‘teach’ teachers and/or help their peers in aspects of ICT use.

Noteworthy is the last point. Some innovative teachers report that they see this student activity as a spin-off of the more open interaction with students when students work in projects and/or small groups whilst the teachers acts as facilitator and moderator of the learning process.

How students experience working with ICT

Students in general like working with ICT and they experience no problems in working with ICT. They see it as a tool for communication that makes working in groups easier, e.g. dividing responsibilities is possible, as they can contact each other via email (although when students have no facilities at home the interaction is difficult). 

Students experience also that they have the freedom but also the responsibility to plan their work when they work independently on learning tasks or in projects.

Impact of the use of ICT on students

There is no hard evidence of what impact the intensive use of ICT in subjects and/or in projects and independent learning tasks has on students. Yet, in many schools students (and teachers and principals) reported about impact on students.

They indeed acquire new competences (‘21st century goals’) such as being able to work independently and in projects, to search for information, to collaborate and communicate, etc. One principal uses terms like better research skills, better presentation skills and better writing skills. 

Students also show more confidence and have better learning motivation when they use ICT either to develop certain skills (e.g. language skills), work on projects or use ICT in subjects. In a number of schools, students and teachers also report better learning results.

Some remarks made by principals and innovative teachers

In addition to the reports from the students there are also some remarks of head teachers and teachers may nuance some of the conclusions and experiences reported by students. 

In more than one school, the head teachers and teachers reported that independent learning and small group work was already used as a teaching method before ICT was introduced. Introducing ICT (e.g. software to individualize the development of reading and writing skills) enriches these methods, as teaching and learning could become more individualized. It is in this context that one can understand that some teachers perceive that the students’ roles and activities have not changed when ICT was integrated in teaching and learning.

Problems experienced by students who work intensively with ICT

In general, one can conclude that students have no ‘instrumental’ problems in working with computers and more general with ICT. But students do point to a number of problems they themselves or their classmates are facing with ICT skills, related to attitude and motivation, and also sometimes problems with the infrastructure. These are briefly summarized

On ICT skills:

Some schools give students at the beginning of the school year an introduction to the computer system and the software used. Some students report that this is not sufficient, especially when teachers expect them to work with rather complex packages like Excel. Students suggest that schools provide also specific training throughout the year. Some students admitted that they are not good typists and suggested that school would provide that opportunity to develop keyboard skills.

Differences in ICT skills may frustrate collaboration when students do group work. This frustration may work in two directions: the less skilled students (often also students that have no computer at home) feel that they can not fully cope, whilst the better skilled students get frustrated because they to spend time on aspects that are ‘trivial’ for them.

On attitude, motivation and methods:

In general students like working with computers – some students even commented that they like not to have so much hand writing. But also here students mentioned a number of problems.

On infrastructure:

It is not surprising that in some schools students mention that more computers and more education software are needed, as now they have to share with fellow students or to wait. In some schools students complained that computers were old and about the ‘slowness’ of the system. Only in very few cases comments were made about computers not working, which can be seen as an indicator that in general in the ELFE school the infrastructure is well maintained.

4.2.
Findings from Denmark, Norway and Sweden

The presentation of the findings from the schools in Denmark, Norway and Sweden will focus on the same questions as in section 4.1. A central question is to see whether we can see any similarities or not between the schools in the three Nordic countries.

Table 1 shows the type of schools which participated from the three countries.

Table 1: distribution of ELFE schools across school types (grade ranges in cells) in Denmark, Norway and Sweden

	
	primary
	Primary+

Lower secondary
	Lower secondary
	secondary
	Upper secondary

	DK

Denmark
	
	1-9
	
	
	10-12

10-12

	NW

Norway
	
	1-10
	
	
	11-13

11-13

	SE

Sweden
	
	
	
	
	10-12

10-12

10-12


Table 2 shows student: computer ratio in the different schools.

Table 2 Hardware available for students use

	School (grades)
	Student: computer ratio

	DK (1-9)
	4.4

	DK (10 – 12)
	5.7

	DK (10 -12)
	4.8

	NW (1 – 10)
	3.7

	NW (11 – 13)
	2.8

	NW (11 – 13)
	1.9

	SW (10 – 12)
	2.4

	SW (10 – 12)
	1.7

	SW (10 – 12)
	1.7


The student: computer ratio is in all schools below 6, which means that a relative high number of computers is available in the exemplary schools for use by students. 

4.2.1. What factors influence the intensive use of ICT?

It was concluded in section 4.1.1.that the factors of importance to influence the intensive use of ICT are a clear vision on what the schools want to accomplish when they implement ICT supported teaching and learning; a school leadership that is supportive and monitors the processes of change; ICT become part of the school’s culture, a policy on staff development; support from national, regional or local authorities who have developed policies on using ICT in education and provide schools (some) financial means and support from parents and  local communities. 

All schools have some kind of vision on what they would like to accomplish when they implement ICT supported teaching and learning. This is true for the schools in the Nordic countries as well as for the other countries.

All schools had to some extent a school leadership that is supportive and monitors the processes of change. One Danish school reports that the principal is very supportive to the innovation, but not to teachers who oppose his vision on teaching and learning. In another Danish school the principal was very supportive when teachers took the initiative to use ICT for children with special needs. In this school, the leadership style allowed for an atmosphere open to discuss new developments. 

A noteworthy warning is implied in a remark of the head teacher of one of the Norwegian schools who states that the “head teacher should take responsibility for strategic decisions. I am sometimes criticized for taking too many initiatives to change.”

ICT has become part of the school’s culture to some extent in all schools. All students in the exemplary schools in Denmark, Norway and Sweden use ICT. Illustrative are the following remarks made in one of the Danish schools: many teachers show a lack of interest in exploring how to integrate ICT in their teaching and learning, whilst some teachers feel that there is a risk to waist time on the technology that could be used better in the classroom – yet this a school in which the principal actively strives to introduce ICT in all teaching and learning. Similar observations were made in other exemplary schools.

A policy on staff development is not yet fully realised in all schools in the project, but it seems to be an important part of the work of the schools in the Nordic countries.

All schools report either national or regional or municipal policies as incentive to use ICT for education. In Denmark, Norway, and Sweden there are policies on integrating ICT in teaching and learning to have students acquire new competencies (‘21st century goals’). In Sweden, for example, the government provided extensive resources to develop infrastructure for the use of ICT and to give 70 000 teachers in-service training aiming at developing the use of ICT in education. The program was called ITiS  (The National Action Programme for ICT in Schools) and took place 1999-2002. The work now continues in smaller scale with focus on the school leaders and to disseminate experience from the ITiS programme.  (The Swedish National Agency for School Improvement, 2005).

4.2.2.
What difference does the use of ICT make in schools where ICT is intensively used for instructional/pedagogical purposes?

The examples resulting from the ELFE schools visits illustrate that the implementation of ICT for teaching and learning may influence the functioning of schools in a number of ways and can therefore be used as a catalyst for certain aspects of school development. The reports from all the Nordic schools indicate that the use of ICT has influenced teaching and learning.

In all schools there are reports about new physical arrangements for how education is provided. This is particular true for Norway. Norwegian schools provide examples of ‘distributed’ learning with students being physically far away from the school. In Norway the LOSA project, in which one of the school participated, is actually a project to provide a combination of traditional education and distance education to students in remote areas of Norway. In another Norwegian school the students were actually allowed to work at home certain days and to keep in contact with their teachers through internet and e-mail. One of the schools in Sweden is situated in a sparsely populated area and the school offers flexible learning to satisfy students who live far away from the school. ICT is vital to this school, for example are teachers and students using a videoconference system and a communication platform to facilitate distance learning and teaching. An example on interdisciplinary work and internationalization is found in another of the Swedish schools where they let students communicate with peers in the USA. The students use web conferences, email and web pages for their communication. The course is called Learning Bridge and the students visit schools in the USA as a part of the course. The course started out as a project in the early 90’s before the Internet we know now was available.

ICT seemed to have contributed to make school administration more efficient and school management more effective. An example is that the exemplary schools in Sweden used a system on the schools network to register student absence. Schools in Denmark and Norway have implemented learning management and communication platforms. 

4.2.3.
How are the students influenced by this different way of teaching as compared to the traditional classroom education, both individually and as a collective?

All students in the exemplary schools in Denmark, Norway, and Sweden use ICT. Students experience that they have the freedom but also the responsibility to plan their work when they work independently on learning tasks or in projects. That this is not always seen as easy is illustrated by students in a Norwegian school who stated that they want more structure and clear deadlines when they work in this type of setting. 

A number of remarks by principals and teachers can be seen as warnings or points that may be taken into account when schools are planning to integrate ICT in teaching and learning. Boys are more secure (self-confident) with ICT, but girls can better structure their work according to the information from one of the Norwegian schools. According to information from another Norwegian school teachers should be aware that there are students who have problems with working independently or in project groups – some students need specific help and attention.

4.3.
Findings from Germany, Portugal and the UK

In the section the findings from the schools in Germany, Portugal and the UK will be made in the same way as in section 4.1 and 4.2. 

Table 3 shows the schools that participated in Germany, Portugal and the UK>

Table 3: distribution of ELFE schools across school types (grade ranges in cells)

	
	primary
	Primary+

Lower secondary
	Lower secondary
	secondary
	Upper secondary

	EN

England
	1-6
	
	
	6-12

6-12
	

	GM

Germany
	1-4
	
	
	5-13
	11-13 (voc)

	PT

Portugal
	
	1-9
	5-9
	
	10-12


Table 4 shows the students:computer ratio in the participating schools.

Table 4 Hardware available for students use

	School (grades)
	Student:computer ratio

	EN (1 – 6)
	3.6

	EN (6 – 12)
	5.9

	EN (6 – 12)
	3.7

	GM (1 – 4)
	1.9

	GM (11 – 13)
	12.8

	GM (5 – 13)
	33.6

	PT (1 – 9)
	15.3

	PT (10 – 12)
	12

	PT (5 – 9)
	13.7


The student: computer ratio is in all English schools below 6, which means that a relative high number of computers is available in the exemplary schools for use by students. The three Portuguese schools and two of the German schools do have a ratio higher than 12 – the fact that fore-runner schools in these countries have this rather high ratio might be an indication of the degree of implementation of ICT in the schools in those countries. 

4.3.1.
What factors influence the intensive use of ICT?

Like the school in the Nordic countries the other schools also have vision on teaching and learning.

The leadership style of the principal seemed to play an important role in all schools for the use of ICT. Worthwhile to mention is the approach of the principal of one of the English school, a combined primary –junior secondary school. He indicated that “he believed strongly in the concept of distributed leadership and felt that part of his role was drawing out and upon the expertise of his staff.  He mediated between expert control of ICT and bottom-up developments led by teachers, which he saw as an increasing problem as teachers’ ICT skills and confidence continued to grow.  He provided freedom for his teachers but also required responsibility from them.” (from school visit report). The approach of the principals of the German primary school and the German vocational school) is in the same realm as they consider themselves a ‘pedagogical manager’ who takes decisions in discussion with others. 

All students in the exemplary schools in England and Germany and two of the Portuguese schools use ICT. The third Portuguese school reports that at the time of the ELFE visit about 50% of the students were using computers. 

The importance of knowledgeable and well-trained teachers has already been addressed in section 4.1.1. Out of the 13 schools of which data are available only one of the Portuguese schools does not have a policy of providing training in using ICT for educational purposes. 

Support from national, regional and/or municipal authorities seemed to be an important factor for many schools. In this context it is worth mentioning is that two English schools thought that the government programme was not successful.

Concerning teacher collaboration a few observations are noteworthy. The English schools using Digital Brain report an increased sharing of experiences between teachers, whilst electronic communication replaces sometimes meetings. One of the Portuguese junior secondary school has every two weeks a mandatory ‘class council’ of all teachers of a certain class to coordinate all class activities (including the use of ICT).

External policies supporting the use of ICT use and pedagogical changes play an important role. In Portugal, the national policy demands schools to teach about ICT in grade 9. In England, the government determines the strategic direction of ICT in education, defines targets and allocates funding (including the conditions under which resources are allocated). The German schools report that they receive financial support from the state (‘Land’) or the municipality to support their school’s policy, whilst the Portuguese schools received ‘an equipped computer room’. 

4.3.2.
What difference does the use of ICT make in schools where ICT is intensively used for instructional/pedagogical purposes?

Like in the Nordic countries teachers and head teachers argued that the use of ICT in the schools had influenced the way teaching and learning was organized.

In the UK schools some new physical arrangements could be seen in the schools as a result of the use of ICT, while this was not the case in German and Portuguese schools.

The school managements in all schools reported about some use of ICT for administrative purposes. Most of the head teachers also thought that this has lead to increased efficiency of school administrations and effectiveness of school management.

4.3.3. How are the students influenced by this different way of teaching as compared to the traditional classroom education, both individually and as a collective?

Students are generally motivated to work with ICT in schools in all three countries. It is interesting to observe that students in one of the Portuguese schools and two of the German schools mention explicitly a ‘distant’ goal, viz. that they believe that using ICT in school provides them with skills and experiences that are important for their future and for further education.

Most students experienced that they had more freedom when they worked with ICT. It seems that one of the schools in Portugal is at the other end of the scale, as students only get limited freedom in planning their independent learning, as the pace of work, the progress to be made and the assessment of students’ learning are determined by the teacher. 

Students in an English school where they use Digital Brain remark that in this system they feel that they learn more from their mistakes: the computer provides them with immediate feedback and help and only after this they go to the teacher for help. 

In one of the German and one of the Portuguese schools students indicate that they do not see difference in teaching with ICT and without ICT.  In the Portuguese school they remark that also the assessment practices are not different. This is in contrast with the perception of teachers, who believe that by using ICT a greater variety of resources and methods is being offered. The importance of this observation is that clearly different actors may have different perceptions of the meaning and the effect of ICT integrated in teaching and learning, and schools may reflect on what lessons can be drawn from it.

Students also show more confidence and have better learning motivation when they use ICT either to develop certain skills (e.g. language skills), work on projects or use ICT in subjects (in one of the German schools in arts, music and civics, and in one of the Portuguese schools in biology, chemistry and physics – in this school, students said that it was fun to use the Internet for learning). 

Students in one of the German schools expressed some concern about the evaluation of their own work when they work in groups. 

A number of remarks by principals and teachers can be seen as warnings or points that may be taken into account when schools are planning to integrate ICT in teaching and learning. In a one of the Portuguese schools the head teacher noted that students must learn to evaluate the quality of websites. The same head teacher also noted that students tend to forget other (non-ICT) learning resources. 

In spite of that most students were happy to use ICT they also mentioned a number of problems that are worth mentioning. Some students at an English school using Digital Brain reported that using computers for a long time becomes boring and tiring. They said that they prefer mixed methods. A Portuguese student felt that in tasks where she uses the computer the way of working on the problem is too much prescribed (too much standardization of tasks). She said that she wanted to do the work in her way.

4.4.
Comparison between the three Nordic countries and the other countries

Based on these comparisons we can conclude that all the schools seem to have much in common. This is not strange, because the schools were selected on the bases that they had an advanced practise on the use of ICT in education. The three Nordic countries have a lot in common and there are some similarities with the schools in the UK. There are fewer similarities with the German schools and even less with Portuguese schools. 

It can bee seen that the factors that may influence the intensive use of ICT are presented to some extent in all schools. The schools in the Nordic countries and in England seem to have been working more with teachers’ professional development than the case is in the other countries. One explanation to this may be that the schools have more possibilities to take own decisions on professional development than the schools in Germany and Portugal. This is also reflected in the role of the head teachers in the schools in the different countries.

The use of ICT makes a difference in all schools involved in the ELFE project. In the Norwegian schools more radical steps have been taken than in the other schools concerning new physical arrangements. This reflects the fact that the Norwegian schools were selected partly to show how ICT could be used in remote areas. Similar experiences may exist in some of the countries.

Students use computers in all involved schools, but the schools in the Nordic countries and in England seem to have more access to computers than the German and the Portuguese students. The Portuguese students seem to have less access to computers than the students in the other countries. One of the Portuguese schools was also the only school which declared that not all students in the school were using computers.

5.
Discussion and conclusions

5.1. Perspectives of innovations

There are external as well as internal conditions reflecting the driving forces of technology. The former indicate technological artefacts and processes to be put into schools from a top down perspective. Actors outside school such as researchers, inventors, engineers and innovative industries, often with the assistance from marketing operations, are the decision makers. Actors inside school, teachers and principals, are, by themselves, expected to implement ICT. The other perspective, bottom up, states a demand or need from teachers and principals to be fulfilled. They expect the decision makers outside school to fund the implementation of ICT in school. Both of the perspectives are to be found in schools, although the first one has been more common. 

The involvement of teachers is a key factor for anchorage, accomplishment and survival of an innovation. To a great extent innovations are introduced without taking this into consideration. Fullan & Hargreaves (1991) state, for example, that school development is often driven by administrators and politicians, a top down perspective at a macro level. Decision makers often ignore teachers’ needs and disregard years of experience from life in school. Staff development initiatives are exemplified as something that “takes the form of something that is done to teachers rather than with them, still less by them” (p.17). Teachers’ attitudes and willingness are the essential basis for school development to become successful. Teachers also might be regarded as the link between decision makers and students, and between the rhetorical and the practical level.
Schools cannot neglect technological innovations that impregnate society at large. Since the potentials for the use of ICT change very rapidly schools are challenged to discuss their needs from the new applications offered and of the potential they hold. Theoretically, changes are often described as linear processes consisting of different stages that have to be gone through before an innovation is implemented. Each new application can be related to Fullan’s (2001) three stages. First, knowledge about the innovation’s existence and decision making whether or not to adopt it, the initiation. Second, to put the innovation into use, the implementation. Last, to consider to continue, the institutionalisation. Each process is rather time consuming and still when one is going on, there is a new one knocking on the door. However, reality is more complex and complicated than a stage model may show. Life in school is continuously involved in many different processes and changes. The organisation is constantly in motion. Students and teachers are leaving school and others are coming in. The technology itself and the conditions surrounding ICT have changed. These circumstances do not facilitate the implementation but contribute to the pace of change. Time for teachers to realise benefits and drawbacks of the use of ICT in teaching are other circumstances that will influence the implementation. An empirically shown joint statement from teachers concerns lack of time. Teachers need time to learn how to handle and how to use the computer as a pedagogical tool as well as time to discuss the use of ICT connected with pedagogical issues. An essential component for pedagogical development and change is options and time for teachers to meet in the everyday school life. Accordingly, a generous time-scale is an essential requirement (Jedeskog, 2005). 

An adoption of ICT means changes in everyday life in school. Not just the school organisation will change but also the role of teachers and students as well as ways of working might be influenced when technological artefacts are implemented and used in the classrooms. Fullan (1992) relates the concept implementation not just to the innovation itself but also to “learning to do and learning to understand something new” (p. 22). When the new technology enters school, teachers and students are expected to learn how to use it and also to realise that teaching and learning are expected to change. At the beginning the expectations generate mainly from actors outside school who might be financing the innovation. For teachers the implementation of computers contains possibilities, challenges and threats according to their own interest in educational change. Teachers have to decide to support or to reject the innovation. Their choice deals with intuitive attraction and great uncertainty, excitement and hardship, enthusiasm and exhaustion; visibility and high public interest combined with unknown results. Since the middle of the 80s all these reaction are found among teachers related to the introduction of computers in school (Riis, 1987, 1991; Jedeskog, 2002, 2005).

Rogers (2003) classifies individuals into adopter categories when studying innovations and implementations. The criterion for adopter categorization is innovativeness, that is, the degree to which an individual of adoption is ready to accept new ideas than other members of a social system. The classification makes it easier to talk about the adoption and dissemination of an innovation, but it also helps by identifying potential innovators and laggards. Five categories are used; innovators, early adopters, early majority, late majority and laggards. Some dominant attributes to each category are pointed out: innovators as daring, early adopters as respectable, early majority as deliberate, late majority as sceptical and laggards as traditional. Although teachers using ICT cannot strictly be formed into categories, the five categories might be a tool for analysing dissemination and teachers’ adoption.

The technological challenges of computers/ICT use have changed radically in the last twenty years, from programming to using the Internet (Becker, 1998). Teachers have, at different times, adopted applications suitable for their own teaching. Some of them are now a natural part of school, such as word-processing and the use of the Internet. Technological conditions, from having students program computers to the use of the Internet, mean a sweeping change in using the computer in school. Each technological change might be regarded as a new phenomenon to be implemented. Welcoming an innovation such as the computer in teaching reflects not just an interest in technology but also a positive attitude in general towards change (Jedeskog, 2000).

Teachers are not only influenced by enthusiastic decision makers at a macro level, but also by students who want more computers in school. Today’s students form a generation of those who grew up with ICT. They don’t know of a situation without computers. Outside of school students largely use ICT as a tool for communicating. They have grown up “with joy sticks in their hands”. Computers and the Internet are just as well known as television was for the generation born in the 60s. Thus there are strong pressures for the modern technology to be present in school, and it is a question of the legitimacy of school and of the teacher. Teachers are aware of these pressures to be modern (Olson, 1992).

5.2.
ICT as a Catalyst for Pedagogic Innovation and Quality – the ELFE Project

The ELFE Project revealed a significant collection of findings and conclusions. In the present paper, we have focused at issues concerning innovation and collaborative aspects of enhanced quality in teaching and learning as a result of implementation of ICT (such as e.g. student-student collaboration and student-teacher collaboration, innovative teaching-learning methodology, and change of roles and power structures between teachers and learners).

Synthesizing some findings from the ELFE teachers’ perspectives, we can list the following issues and statements identified as strong elements in the process of supporting pedagogical innovation in teaching and learning:

· Leadership guided by vision and insight 

· Access to qualified and on-the-spot technical support for teachers implementing ICT in their teaching

· Equipping teachers with equipment – and a requirement to use it

· Space in time for teachers to initiate and explore

· The social aspect of collaboration between students does not seem to be an issue. It would be a fruitful direction to take for the future, to incorporate student collaboration in the use of ICT in the teaching and learning processes.

· ICT had changed practices, but not principles of teaching and learning, and without differentiation and an active learning approach, ICT was not useful.

· Leave teachers with a considerable amount of freedom to take initiatives and practice new pedagogical ideas.

· Good ICT skills are important, but do not automatically push for pedagogical innovation using ICT. Good ICT-pedagogical courses are needed.

On the collaborative front, however, the challenges seemed more complex. While ICT seems to have led to enhanced collaboration between teachers (in terms of use and re-use of resources), the promotion of student collaboration in class has not been enhanced notably. This corresponds to the observation pointed out by the teachers that the integration of ICT had not led to a real change in practice and innovation in teaching and learning methodology or alterations of teacher authority, teacher-student roles and power relationships within the learning processes.

It was not possible to identify radical changes as a result of the implementation of ICT, which truly transcend the traditional paradigm of the “delivering” teacher and the “receiving” students, and in ways that alter the role distribution between teacher and students and change the authority and power relationship between teacher and students, promoting student ownership, creativity and self-motivated initiative. The teacher is still “in control”. A more established, conscious and possibly theory-informed strategy for pedagogical innovation is needed.

A noticeable change seems to have happened in the teacher’s work and preparation process. ICT has changed the way they teach in terms of the variety of teaching techniques they used and lesson planning, which was now done on the internet, using the school’s website portal.

Being situated in Europe, one important focus for us, as educationalists and researchers, must be to inform European educational policy makers of visions, identified qualitative practices of implementation of ICT in education, and of the pedagogical and learning theoretical rational, in order to be able to indicate the most fruitful paths of educational policy to be followed, at all educational levels, in the future. This is the core aim of the ELFE project, with specific focus at primary and secondary education in schools.

The ethos of all education is to educate individuals to become educated global citizens that are able to adhere to democratic principles, processes and techniques in the effort of creating a global society built on collaborative knowledge building dialogue. However, we need to be conscious about the characteristics of a global democratic citizen in order to be able to uncover and construct educational processes, which work towards this ideal. The characteristics include such skills as actively listening to others, reforming one’s own position, and being able to formulate and put forward for discussion and dialogue new positions

From the perspective of this investigation, what are the key issues that seem to be decisive for the level of innovative success, when integrating ICT in primary and secondary schools? What are the pertinent factors in terms of what it takes to optimise the probabilities of innovation and change at the pedagogical and methodological level in primary and secondary schools? Or, phrased differently, how does this investigation inform European educational policymakers in terms of characteristics for best practice of ICT implementation and ICT-pedagogy in primary and secondary schools in a future educational perspective?

The first pertinent factor suggested is a strong leadership (Brown & Davis, 2004). It seems to be a framing factor, more so than funding and equipment, to have strong leaders at school. The investigation furthermore suggests that a fertile leadership is a distributed leadership, which allows bottom-up processes and teachers’ pedagogical creativity to flourish and provides them with ownership and motivation (Gibson, 2004).

A second important factor is the presence and leadership among teachers of a person, who possess understanding of the technology and insight into pedagogy. In other words, a person knowledgeable of both ICT and pedagogy. and thus is able to take the lead of helping teachers coupling the two in sound, fruitful and innovative ways in their practice (Sorensen, 2002). However, the person needs to be at all times available as a just-in-time resource to the teachers, so that the technology as an entity will fade and merge and become an extended part of the teachers’ actions (Winograd & Flores, 1986), and the teachers’ focus remains on the subject.

Although the level of equipment does not appear to be of primary pertinence, it does have a certain importance. Not so much because of the equipment itself, but more so because it allows and facilitates a fertile approach to involving teachers and poses requirements for them to take up the challenge and develop their curricula with ICT-integration. It should be noted, though, that while this represents a big push forward in terms of involving teachers, it does not guarantee pedagogical innovation (Sorensen & Takle, 2004). 

There is no doubt that the situation calls for a thorough investment in terms of teacher education. More formalized strategic approaches for teachers to implement ICT in innovative pedagogical ways in their methodological practices are needed (Ó Murchú & Sorensen, 2004). As it stands, it seems evident that traditional paradigms of teaching and learning are strong and imposing (with or without use of ICT) and likely to cause inappropriate implementation of well known traditional pedagogic approaches. In association with this, a new and more innovative approach to teaching and learning using ICT also calls for a new set of assessment strategies, which address both products and process (Huba, 2000; Sorensen et al., 2001).

The present investigation did not suggest decreased social relationships among students or of a decreased social environment in general, either at primary nor secondary levels, as a result of implementation of ICT. While our investigation in a variety of ways uncovered the empowering potential of ICT for the individual student or teacher, it is, however, evident that a high integration of ICT has not promoted the birth of more collaborative teaching methodology. Teacher preparation had changed significantly as a result of the implementation of ICT and had promoted cooperation
, but what could be described as innovative collaborative
 pedagogical methodology as a result of ICT was not identified. This again calls for more solid, formalized strategies for educating teachers in how to use ICT potential to support the birth of pedagogically innovative methodology, which does not succumb to instructional power structures and professional authority (Mason, 1993; Cornell & Martin, 1997; Woodruff, 2002; Gibson, 2004; Sorensen, 2004). It is important to promote the awareness in schools that, while technology carries the potential for promoting educational development of free democratic behaviour, this same potential also inevitably invites hierarchical power structures and control. 

5.3.
General findings

The findings from the ELFE project are not possible to generalize. It is important to underline that we are only comparing three schools in each country, but the fact that we are comparing schools that are supposed to be in the forefront may give some hints about the directions of developments in the involved countries. 

Even if all schools show a more or less advanced use of ICT in education it can be concluded that the schools in the Nordic countries and in England seem to have a more advanced use of ICT in education than the German schools. The Portuguese schools seem to have the less advanced use of ICT. This may be explained by the general use of ICT in the different countries (see table 5 and 6 below).

Table 5.
Internet usage by individuals 2004 (%)

	country
	total
	students

	Denmark
	76
	96

	Germany
	61
	94

	Norway
	75
	99

	Portugal
	29
	91

	Sweden
	82
	96

	United Kingdom
	63
	94

	EU 25
	47
	85


Source: Eurostat, 2005

Table 6 shows the number of students per computer in the different countries;

Table 6.
Average number of students per computer in schools attended by students aged 15, 1999/2000

	country
	total Average number of students per computer

	Denmark
	8.4

	Germany
	22.8

	Norway
	6.5

	Portugal
	67.4

	Sweden
	8.9

	England
	8.2


Source: Eurydice, 2004

The differences between the schools in the project seem to reflect the differences between the countries. In all countries the introduction of ICT in education has been supported by governments, ministries, regions and/or municipalities. There is certainly an element of top down reforms related to the introduction of ICT in education in all countries. One reason why the schools in the Nordic countries and England seem to have been more successful in using ICT may be related to a strong drive in favour of the use of ICT in these societies. This is partly reflected in the two tables above, where it is clearly shown that more resources seem to have been invested in ICT both in the homes and in schools in the Nordic countries and in England than in Germany and Portugal. 

Another observation could be that it does seem to be necessary to have some link between schools and policy driving agencies. In schools in more or less centralised systems there are fewer possibilities to adjust new educational ideas to the local situation, which makes it difficult to introduce innovations. In decentralised systems there are more possibilities for the schools to use new ideas and adjust them to the local needs. In order to do that the management on school levels gets more important. It was obvious that in all the innovative schools in the ELFE-project the school management had played an important role to support innovations and the use of ICT. It was also obvious that head teachers in the Nordic and in English schools seemed to have more space to take own initiatives. An example of this may be how teachers’ professional development is organised. Examples from the schools in the Nordic countries and England showed that much more local decision could be taken on what professional development to organise and on how much money to spend on this. The schools in the other countries seemed to have to wait for central initiatives in this field.

Finally, an observation concerning students and students’ motivation to use ICT. It was clear that a majority of the students in all schools in the ELFE project were enthusiastic about using ICT. As can be seen in table 5 the percentage of the young population using ICT is much higher than the percentage in the population as a whole. The differences between the countries in respect of the use of ICT among young persons are also much smaller than the differences between the counties when the whole population is examined. May be that increased use of ICT in young peoples every day life is the strongest force pushing for more use of ICT in education.
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Endnotes:


















�In the context of the ELFE project, e-Learning is used as the use of ICT (modern information and communication technology) to enhance teaching and learning so as to make it more student-centred and meeting the challenges of the 21st century. In this report e-Learning and the use of ICT will be used synonymously.


� the design for this part of the study was adapted from the IEA study SITES-Module 2. We acknowledge generosity of the International Association for the Evaluation of Educational Achievement (IEA) for allowing the project to use their instruments.


� “Cooperation” is an activity among people, characterized by being split up into independent  subtasks (Roschelle & Teasley (1996).


� “Collaboration” is synchronous, coordinated activity among people, in a continuous effort to construct and maintain a shared conception of a problem (Roschelle & Teasley (1996).
































PAGE  
1

