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Executive Summary

Part A  of this report analyses what the community reports reveal about experience to date in introducing and developing the use of ICT in schools. It considers why ICT is being used and identifies key needs that must be met to achieve these, namely to:

· Provide suitable ICT infrastructure,

· Provide suitable ICT software resources,

· Develop new learning, teaching and assessment methods,

· Develop new approaches to school management and organisation,

· Develop new educational relationships between teachers, schools and other institutions,

· Provide professional development for staff in schools,

· Develop new approaches to the role and organisation of the education system.

Part B turns to questions on validation:

· What requirements must a validation strategy meet?

· What kinds of information are needed for validation?

· Who or what can provide this information ?

· What methods are available to obtain this information?

· How is this information best analysed?

· How are the results of a validation process best disseminated?

Issues around cost benefit analysis of programmes are then explored, and the range of costs and benefits that the reports suggest are indicated. The report then discusses whether introducting ICT could actually create greater inequalities between schools and pupils. It argues that it could, but identifies three strategies being used to prevent this. 

Part C notes that all the community reports describe growth in electronically supported human networks. However the expansion appears to be taking four quite different directions: 

· Vertical extension to link organisations within the formal education system,

· Horizontal extension to link local education systems with their own communities,

· Increasing the active membership in schools already linked up,

· Increasing the levels of use amongst existing members of the network.

All of these directions of development are attractive, but there are constraints upon simultaneous pursuit of them all. Possible limitations here include characteristics of:

· The physical networks,

· The electronic resources that are accessed through them,

· The people that communicate by this means,

· The demands on management and administration,

· The policymaking process.

It is argued that major decisions on priorities are now needed, and that the choices made will have very important long-term social and cultural consequences.

Introduction

The NOW study is one of two studies being prepared as an important early element in the total EUN ValNet programme.  Together the two studies aim to:

· Promote understanding of existing practice in leading edge ICT schools and communities;

· create future scenarios for education made possible by ICT; and

· take stock of developments in technology and how they might impact upon public education.

In combination the two studies should provide a way of viewing future possibilities that recognizes the importance of combining school, city, regional and national perspectives on policy and implementation.

The NOW study is based upon reports from four learning communities; Amsterdam, Barcelona, Marseille and Northern Ireland.  A fifth study is being prepared on the TC Trust schools network in England. Results from this will be incorporated later into the ValNet programme.

Part A of this report is an analytical summary of the issues emerging from the four community reports, while Part B considers the three value issues of validation methods, cost benefit analysis and equity. Finally, Part C looks at what is emerging about the deep structure of  this innovation and identifies a number of key policy issues that will need to be addressed. 

Part A: The Community Perspective

This part of the report analyses what the four community reports reveal about experience to date in introducing and developing the use of ICT in schools. It draws upon these reports to consider the diverse and interrelated purposes for which ICT is being proposed and to identify what key needs must be met to achieve these purposes with ICT. 

Why use ICT ?

The reports make clear that there are a range of  different purposes for which ICT is being introduced. These fall into three main categories (Table 1). Some uses of ICT are to provide direct support to learning, while many other uses are designed to promote learning indirectly by, for example, improving teaching. Finally some purposes are presented in  terms of social benefits for the community as a whole. 

	Direct support to learning

· More efficient learning

· Promoting active learning

· Promoting independent learning

· Developing group work skills

· Developing citizenship skills

· Developing communication skills

· Developing ICT skills



	Indirect support to learning

· Teacher development

· Encouraging educators to publish their own resources

· Improved administration and management

· Improved assessment services

· Improved employment opportunities



	Achieving community purposes

· Promoting greater social equality

· Providing a suitably skilled labour force




Table 1: Purposes for which ICT is being introduced to schools.

In each report the purposes presented are often mutually supporting, with the achievement of one aim being presented both as valuable in itself and as a means to subsequently achieving another. 

What key needs must be met to achieve these purposes with ICT?

To achieve this range of aims a number of key needs must all be met. The reports indicate that these needs are to:

· Provide suitable ICT infrastructure,

· Provide suitable ICT software resources,

· Develop new learning, teaching and assessment methods,

· Develop new approaches to the internal management and organisation of schools,

· Develop new educational relationships between teachers, schools and other institutions,

· Provide professional development for teachers and senior staff in schools,

· Develop new approaches to the role and organisation of the education system at local and national levels.

These needs are discussed in more detail below.

Providing suitable ICT infrastructure

Providing a suitable infrastructure involves introducing, upgrading or extending access to computers and school networks and through them providing access to external networks. In many cases this began with a review of earlier provision. For instance, a 1996 survey in Northern Ireland showed that:

· more than 70% of computers in schools were described as ‘old’;

· the vast majority of computing equipment in schools was unable to support modern multimedia;

· only 1% of primary schools in Northern Ireland had networks that could be used to support ICT use in the curriculum;

· when teachers were asked what were the main constraints in moving forward with effective use of ICT, the three items top of the list were access to appropriate technology provision in the classroom, teacher competence and confidence in ICT and the financial constraints under which they were operating. (NIR p2)

Negotiating and providing suitable ICT facilities and support at the city or regional level raises a number of  issues. The Northern Ireland programme, and the challenges identified to it, illustrate this.

CLASSROOM 2000 aims to provide an integrated education technology infrastructure for almost 1300 schools in Northern Ireland.  This infrastructure will include hardware, content, including software and on-line resources, local area networking, wide area networking and technical support [and] an extensive computerised educational administration service to some 900 schools.

The Education Technology Strategy identified a number of substantial issues which represent a formidable challenge to implementation.  These include: 

· the capacity of education budgets to sustain high levels of investment;

· the appropriate level of use and the proportion of pupils’ time that should be spent on ICT contact;

· dealing with rapid obsolescence of schools’ equipment and providing for upgrading and technological refresh;

· the unpredictable and escalating costs of linking to the Internet;

· providing sufficient training and support for a major ICT development, requiring both technical and educational input.

Some fundamental thinking about how we invest in education technology in our schools, and how we fund such investments, was clearly needed. (NI p21)

Management and maintenance of such systems, whether on an national or a regional basis, raises the question of who should deal with this, and how such management should be organised. In some cases, the networking and/or later maintenance is centrally provided and maintained through public funding and management (AR p4). In others, a privately run managed service is the preferred approach (NIR p20). Whichever  approach is chosen, there is a concern to remove the burden of technical maintenance and administration from the teachers. 

Devices that guarantee good functionality for teachers, during work with pupils, must deal with computer maintenance and network supervision. Technological problems, with no direct pedagogical implication, aren’t part of the teachers’ responsibility. If it’s not possible to have technical staff, as happens in France, we must consider the intervention of external companies, with definite specifications. 

However, teachers must absolutely keep the whole control of teaching tools, and specifically in matter of pedagogical supervision, such as installing contents and software, managing users and groups and defining access rights to users on resources.

These conditions can be realized using specific tools, like pedagogical supervision network environments. The environment provided can define with accuracy what concerns teachers and technical interventions.

In all cases, it is absolutely necessary to define precise recommendations or specifications, in particular to facilitate external interventions, and simultaneously providing adequate environment and functions. (MR p20)

Providing suitable ICT software resources

For software development the key issues the reports identify are:

· Need for wide range of content,

· Need to support different kinds of teaching and learning situations,

· Funding provision for non-commercially viable resources,

· Lack of commercial provision in the less widely used European languages.

Solutions that have been found include:

· Translation of existing resources, 

· Involvement of teachers in content development, 

· Public financing, 

· Selective public sector technical and logistical support for software creation.

As the Marseille report notes:

The market offers a lot of multimedia titles, but above all in the domain of entertainment, and not for school use.

Teachers don’t have to be ready to use those contents, which don’t permit personal production activities.

Teachers need multimedia objects to illustrate their presentations, in various modalities; they also need multimedia exercises and activities, for collective activities; lastly, they need tools to facilitate children’ productions.

Markets provide some multimedia titles of these kinds, but the economic area of education in ICT is not enough to generate sufficient production.

Several works axes to make up for this problem are:

· Multimedia educational support, by the Ministry through a global help device and financial support of editorial project.

· Help to young editorial societies and individual projects. The Belle de Mai Incubator provides help to join support devices, and to organize meetings between teachers, creators and editorial societies.

· Public on line services can provide exchange and cooperative work support.

In all cases, it is very necessary to enable teachers to consult multimedia contents available, both through on line and off line devices. (MR p20)

A rather similar strategy is reported from Barcelona, in part built round providing an software design package called Clic. 

Clic is an open programme that allows teachers to create educational multimedia materials.

It offers the possibility of designing tasks to reinforce many of the skills fostered in the students’ curriculum such as matching, identification, memorisation, ordering, classification, completion, exploration, etc. […]

It has been translated into many European and non-European languages and many teachers have collaborated in updating and opening new possibilities for its use. Its database with more than 70.000 activities covering the different areas in the curriculum in about 10 different languages is just an example of its impact. […]

New examples produced by teachers all over Europe using this programme can be sent to the Catalan Department of Education. They are revised, modified when necessary, and edited.

This programme is freeware. It can be sent to any country on the condition that the necessary training to ensure a correct use is officially offered. The Catalan Department of Education will establish collaboration agreements with relevant Educational Institutions interested in providing distribution and support of Clic.  (BR pp6/7)

Developing new learning, teaching and assessment methods

In the reports, pupils’ learning is seen as an individual and/or group activity. The dominant picture at the classroom level is of a need for a move by pupils from passive reception to self-directed active enquiry.  This move is presented either as a future intention or as a process begun in the schools but not yet complete.

Given the potentials of multimedia, pupils, working both individually and collaboratively, can engage in a constructivist approach to learning.  They can improve their knowledge and understanding of a topic, developing the skills of teamwork.  They can develop their ability to communicate with an audience, by constructing professional presentations, which combine graphics, text, animation, video and sound, and thus demonstrate to others and make explicit for themselves their newly acquired knowledge. (NIR pp7/8)

This change in turn requires teachers to move from an instructional to a scaffolding role, in which the teacher no longer controls knowledge but becomes a facilitator,  guiding pupils, teaching them learning strategies and helping them discuss and resolve problems for themselves.

The teacher is no longer the one who controls knowledge and has all the answers to a given question. He/she becomes a “facilitator”, who guides students through critical stages of their projects, provides them with information access, teaches search strategies, helps in decision making and problem solving and teaches communication skills. Students are no longer passive members in the Educational community but active learners who plan their own working process, take responsibilities, set their own learning goals and, above all, control their own learning process. (BR p17)

Relatively little is said in the reports about the impact of introducing ICT upon assessment methods, perhaps because that is mainly a national issue. However it is clear that networked technologies :

· Will provide new ways of distributing, completing returning and in some cases marking assessment materials,

· In some curriculum areas change the nature of what is to be learned (e.g. first language learning will need to be extended to include  learning to read and write hypertexts),

· May increase the proportion of group as against individual work, and so increase pressure for changes in present types of individual assessment.

In general the reports assume that teachers will remain by far the most important source of tutorial support for pupils, although one report (MR p23) indicates that pupils may have more choice about which teacher to approach with a problem, and another (BR p10) reports a plan to provide online tutors for pupils too. There is also some emphasis upon involving parents. 

Developing new approaches to the internal management and organisation of schools

The wish to move to a more active and self-directed form of learning (whether by individuals or groups) and thus a more enabling form of teaching is one reason why there is pressure for organisational change in schools. However the individual school could adjust to this and still remain essentially an independent decision making unit, planning and delivering the curriculum, within the framework of existing national curricula and community policies. 

In this model, the organisational issues are generated largely by the changing classroom relationships between teacher and pupil and the need to revise the organisation of time and space within the school to make use of new technologies. 

This does not involve any automatic use of  networked ICT as against standalone computer provision.

 However in practice (and this is what is creating the second pressure for change in the schools)  the reports nearly all present group work and cooperation as something that extends naturally from face to face situations into e-mail or conferencing situations. This is one source of interest in creating electronic and human networks for schools.  

Once such networks are in place they can also be used to enable teachers to share classroom resources. In Amsterdam, for instance, teachers worked together to develop electronic assignments cards. 

Teachers of participating CIAO schools took an initiative to make didactical instruction leaflets that can be used to explore interesting educational websites. The idea is that children need guidance to explore the Internet. Merely visiting an educational website does not guarantee that something from that visit will be learnt. In order to facilitate learning from these websites, some teachers came up with the idea of providing children with assignment cards that would guide them through the website using questionnaires that have to be answered while visiting the site. The next step was to make these assignment cards electronically available for all schools using e-mail functionality to deliver the filled-in assignment cards directly into the mailbox of the teacher. (AR p12)
As well as enabling cross-school cooperation between teachers, the networks allow access to resources both for pupils and teachers, as the Barcelona report shows.

Edu365 is a new portal addressed to students, teachers and parents that has recently been opened and will be in full use by September 2001. It has been designed as an interactive educational environment that they can use in their schools as well as at home.

The essential objectives of Edu365 can be summarised as follows:

· To offer students the tools they may need to use ICT successfully

· To reinforce their curriculum areas working on short on-line units

· To answer their questions and doubts and help them solve their problems through online tutors  

· To help them find information about vocational and university education and youth services

· To guide their decision making about their career 

· To involve Educators, students and parents in a common environment so that they can share the teaching-learning process.

To pioneer this new environment a fixed number of areas and topics are being designed based on the following principles:

· Interaction

· Self-access

· Learner autonomy

· Integration of ICT tools

(BR p9)

To do this, Edu365 will provide users (BR p10) with the following sections:

· An online desktop,
· Communication tools,

· Web based curricular content,

· On-line learning support,

· Access to learning communities,

· Academic, vocational and employment orientation.

Another area where electronic networking is being used is to make school and classroom administration more efficient. In Northern Ireland a system (CLASS 2000) has been set up to implement this:

From 1991 onwards, and in comparison to the approach to ICT provision for curriculum purposes, Northern Ireland operated a centrally managed approach to computer systems for school administration and management for all schools, except smallest (the CLASS Project).  The CLASS Project established and managed common standards for computers, software tools, data and data exchange, services and user support.  Public Audit reviews and Inspection surveys illustrated the effectiveness of CLASS, citing a range of factors, including: 

· a consistency of approach to managing data for school administration; 

· the production of accurate management information; 

· enabling the Local Management of Schools to become an operational reality;

· recording and reporting pupil progress under the Northern Ireland Curriculum;

· economy of scale of a single procurement exercise, (in comparison with 1,000 schools or even five Boards, individually purchasing possibly non-compliant administrative solutions). (NIR p4)

The reports indicate that cross-school links, both within and beyond national boundaries, are starting to become a normal part of school life, at least in some schools. In Barcelona, for example, 10% of schools have been involved in using ICT to set up international links of some kind. (BR p5).

Once such links become common in a given network of schools, the fundamental unit needed for planning and managing such work will be less the individual school and more the wider network. These wider networks can take a variety of shapes (described below). For each of these variants the changes required within the school will include those needed to support changes in teacher and pupil roles discussed above. However joining such networks will also make further organisational, planning and management demands on schools, the detail of these varying with the particular kind of human and resource network being developed.

Developing new educational relationships between schools and other institutions

Most kinds of educational networks have a curriculum focus and so involve both teachers and pupils. (Teacher-only networks will be discussed later.) Curriculum-related networks can take very different forms, as shown below.  E of these has its own problems and possibilities. 

Developing school-school relations

School-to school links form a major category. They may take several forms.

One-to-one school links pair two schools (or more accurately two groups of classes and teachers). These pairings can in turn be part of a wider grouping of  a bi-national or international kind. The Dissolving Boundaries project involves both the Republic of Ireland and Northern Ireland. Led by staff from the Universities of Ulster and Maynooth, the project is:

…designed to support schools in Northern Ireland and the Republic of Ireland to engage in collaborative curricular projects using computer and video conferencing and e-mail. 

The key benefits expected are:

· Opportunity to integrate technology in a meaningful way into curricular work.

· Educationally valuable collaborative work done in schools.

· Cross border linkages, promoting mutual understanding.

[…]

A pilot group of 13 schools was selected, 7 in Northern Ireland, 6 in the Republic of Ireland. Computer conferencing and videoconferencing effected communication during the project.  The collaboration produced a total of 12 inter-school projects covering 7 areas of the schools' curriculum presented on a website (http://www.ulst.ac.uk/thisisland/).

To sustain such a project, it was the belief of the project team that the use of ICT should be firmly rooted in the curriculum. […] Sixteen teachers reported that the work for the project was carried out mainly as part of the normal classroom timetable.  

80% of teachers in this sample of primary schools indicated they would expect to continue their links in the next school year. Ideally for the aim of mutual understanding between pupils to be achieved, the project should work with the same group of pupils over several years.  While this is an aspiration, in practical terms it is very difficult to achieve.  Evidence indicates, however, that even very limited contact seems to break down some pre-conceptions.  This is very important, as few pupils in the project had previously met any young people from the other side of the border.

There is a strong desire amongst pupils not only to meet in person the groups they communicate with through ICT, but also to sustain the relationships formed beyond the period of the current project. 

There is also evidence in some schools that the videoconferencing equipment will be used by teachers other than those directly involved in Dissolving Boundaries. This is an indirect gain for the project itself, as the pool of potential teachers willing to become involved in such projects will begin to grow. (NIR pp14 and 19)
Multi-school networks encourage all schools to communicate with all others in the network. Here too there are a number of variants in existence. Some delimit their member schools by location in a single city or region. This is the approach used by  the CIAO project team in Amsterdam. Once the original network of 50 primary schools was created it became possible to set up projects for smaller groups of schools. One example is  the communication project ‘Playing in Amsterdam’.

This project facilitates communication using e-mail to discuss neighbourhood issues between pupils from different schools. Five to eight schools are grouped together. During art lessons pupils create paintings around the topic ‘playing and playgrounds’. They also add handwritten information about themselves and their piece of work to the paintings. The classroom material is distributed among the grouped schools so each school receives material from all the other participating schools. The material is exhibited in the school and pupils are assigned to a particular piece of work and the handwritten extra information. During a couple of weeks intensive e-mail exchange is organized between the pupils using the artwork as the main topic of communication. This creates a framework for a broader exchange in which neighbourhood topics can be included. As a concluding activity all pupils of the participating classes meet in one school to get to know their e-mail partner face to face and to exchange cultural festivities. (AR p12)
Other networks are national, European or international in scope.  Knowledge Net in the Netherlands, for instance,  is an example of a national educational network:

The Knowledge Net is an Internet Service Provider for educational institutions, from primary and secondary schools up to institutions for vocational training and adult education, and teacher training institutes. The Knowledge Net is the Netherlands’ most important education domain on the Internet as well, aiming to be the main Web-portal. The Knowledge Net ensures that all schools have at least a number of basic ICT facilities. All primary school pupils and teachers have their own e-mail address on the Knowledge Net; all users have access to the education website and the Internet; and all users can participate in discussion groups.  (AR p6)

Developing school-home relations


In a wider context, schools are also making links into networks that extend beyond the formal education system. Linking  parents, teachers and pupils together to enlist home support for pupils’ learning is one major growth point. Edu365, as described earlier, is one example of this, but the possibilities are also emphasised in the Northern Ireland report.

One of the most significant design features of Classroom 2000 will be to allow another kind of access, from home to the school network, by teachers, pupils and parents.  This double-edged sword has the potential to deepen parental involvement in learning, to the benefit the learners’ achievement.  Many schools already strive to improve relationships with parents through their home-school links policy.  Improved access can also address an insistent, and growing, demand for accountability in education.   In the USA, some 300,000 parents in 600 schools already subscribe to Internet services.  Both parents and children can see information on their children’s programmes of work and progress at any time, receive individualised reports on homework, coursework and tests, and keep track of attendance.  Parents can contact and get advice from their children’s teachers by email: 90% of the American teachers involved say that this level of communication improves grade scores. (NIR p29)

However such strategies need to deal with the fact that not all families have network access at home yet. 

Such initiatives must take place within a global community strategy, associating development of home access to networks, public access in some public areas, and offering several public services, among which we must develop school home relations. Cities project will provide in Marseilles a set of services to people, by implementing a collective gateway between public users and offering organizations, such as “service providers” and “content providers”. Education is one of the main service and content providers.

In the same time, the Inter-ministry Committee for the Information Society (CISI) has aims to develop families’ access to Internet and Networks and Public numeric areas (EPN). (MR p24)

Developing school-community relationships

Another variant is to find ways of linking a single school with its own immediate community. This (like many of these kinds of networks) has obvious attractions in rural areas, especially where this also provides all the community with access to national and international education networks and resources too. It is also possible to link all local schools with the community in their city or region, as we have seen in the case of the Edu365 portal.

Providing suitable professional development for teachers and senior staff
There are several kinds of training required, and not only for teachers:

Training axes for pedagogical staff can be organized around six themes. They associate all members of the staff, teachers, but also non-teaching staff, managing staff, and so on.

1. Basis competencies and skills to use equipments (computers, networks, basis software). This is only a first stage, if it’s needed, and other stages will follow.

2. Office automation, in context with the preparation of pedagogical sequences. Ability to produce simple multimedia documents. Ability to use electronic professional services for education, like web sites, portals, electronic newsletters, etc.

3. Knowledge of available resources to teach one’s discipline. Ability to refer to documentary resources.

4. Ability to accompany and supervise pupils’ production activity using multimedia, such as school newspapers, personal research or production, and so on.

5. Knowing legal and ethical aspects, in particular in the case of use of non-pedagogical resources. Status of external information in school practices.

6. Ability to exploit new pedagogical situations offered by ICT, such as electronic dashboards, multimedia labs, self-service computing.

7. Developing collective professional meanings about new pedagogical modalities offered by multimedia and networks, and possibilities to help and ask for learning activity. 

(MR p18)

However as the capabilities and confidence of teachers grows, the emphasis that a training programme needs to give to different aspects will alter:

…we can observe that training requests about ICT evolve. Formerly, the requests were mainly about Internet related technical skills, LANs, computers, traditional software such as word processors, drawing software, and office automation. Year after year, the types of requests move to teaching preoccupations, such as pupils' productions of multimedia contents, uses of documentation and teaching resources, and so on. (MR pp14/15)

These needs can be met in different ways, some very informal, others highly organised, including:

· Developing individual teacher-to-teacher relationships,

· Professional development through informal teacher groups,

· Membership of  teacher associations (e.g. for science or language teachers),

· Learning through membership of action research or project teams,

· Attending formal teacher development courses.

In each of these cases there are ways in which established methods of working can now be strengthened or replaced by electronic contacts and resources. In practice the various reports show these elements combined in different ways to meet local needs.  Thus in Marseille:

Different structures reveal best practice: 

The local IPVR mission (Pedagogical innovations and valorisation of success) ratifies good uses presented by teaching staff and puts them online in a database.

The “Rencontres de l’Orme” give the occasion to call on schools about ICT practices and uses and to highlight them in the context of a large-scale national meeting. Besides, the ORME (Observatory for the integration of multimedia resources in education) permanently observes uses in education, according to the “orders”.

A pool of pilot schools is being organised to highlight initiatives and to spread them in support of pedagogical projects. (MR p9)

In Amsterdam the project membership provides a different kind of context for professional development:

In the CIAO project all ICT coordinators of the participating schools are involved, as well as classroom teachers. Recent evaluation of the project showed that mostly classroom teachers from grade 5 – 8 are involved in the CIAO activities. All ICT coordinators meet every three weeks to discuss implementation strategies and problems, thus forming a human network of teachers. Members of the project management guide these meetings. The participating schools collaborate with each other and with different institutions taking part in the project. One of the largest banks organizes the teacher training on basic ICT-skills for all teachers. Special workgroups are organized for classroom teachers to develop learning materials and educational content.

Leading thought in the CIAO project is the idea of creating a community of practitioners that is able to create knowledge by maintaining an ongoing communication between the members of the community. The exchange of information, ideas and practices provides new knowledge that can be used to facilitate the whole community. In order to create this learning network the creation and growth of a virtual community has to be supported as well as a real ‘face-to-face’ community. 

At this moment all ICT coordinators form a virtual community as well as a real ‘face to face community’. Within the project digital communication and real life meetings support every group or subgroup of participants, being coordinators, directors or classroom teachers. In our opinion it is essential that participants in an education-focussed virtual community also have face-to-face contact. Especially when members of the community have little or no experience with ICT face-to-face contact is a pillar to build a virtual community on. It is not unthinkable that in a later stage from these experiences virtual communities will arise that can do without real life meetings. (AR p26)

A key question the Amsterdam team raise here is whether (and if so, in what circumstances) professional development can take place successfully without any face to face meetings. In both the CIAO and Dissolving Boundaries projects there is an emphasis upon the need for some face to face contact between participating teachers.  If this is indeed a requirement for success then it has major implications for the extent to which trans-national teacher networks and projects will be able to contribute to professional development. Given the differences in cost between conventional and electronic contacts in trans-national projects this is an important priority for review and research.

Developing new approaches to the role and organisation of the education system at national and local levels

It is clear that the planned changes described in the reports will make very considerable demands upon the planning, implementation and evaluation capacities of all those involved. This will be true at every level. The reports generally describe what may be called progressive focussing systems of planning and implementation, i.e. general central directives are given more specific form in each community, and then implemented within individual schools and then classrooms within that local framework. There are however significant differences in the degree of  specification provided at each level. It is also clear that in one case (Marseille) the city is also seen as part of an trans-national region too. This seems likely to be a growing trend, as some cities and regions develop long-term trans-national partnerships in education as well as in economic and commercial areas. Similarly, inter-governmental networks at the European level are also developing further. What we may be seeing here is a later replication, at national and regional levels of education, of the pattern that has already emerged in some schools, where independent action is being supplemented by various forms of electronically assisted cooperation.

Part B: Value Issues

A number of issues centre round the question of how to validate claims for the value, effectiveness and equity of different ways of using ICT to improve teaching and learning. These are briefly sketched out below.

What methods of validation are available and required?

All the reports emphasise that the issue of validation is a complex one, but we need to ask in what ways if any is it more complex than a conventional innovation of a similar scale. The answer to this will assist us in locating both what features of conventional evaluations and research can be applied to an ICT-related innovation, and also where there is likely to be a need for modifications to our current thinking and methods.

Any approach to either a conventional or an ICT-related innovation needs to take a view on at least the following questions:

· What requirements must a validation strategy meet?

· What kinds of information are needed for validation?

· Who or what can provide this information ?

· What methods are available to obtain this information?

· How is this information best analysed?

· How are the results of a validation process best disseminated?

· How is the validation process best managed and organised?

A validation strategy must also, ideally, compare the relative efficiency and cost-effectiveness of different possible strategies. This is discussed in a later section.

The kinds of information needed for validation include:

· The objectives that the innovation is to meet,

· The resources (human and material, conventional and electronic) used,

· The processes and activities involved,

· The effects (intended and unintended, desirable and undesirable)  of introducing the innovation.

We have seen (p2 above) that the reports show quite a wide range of objectives. Similarly the resources include everything that would arise in a study of a conventional innovation, plus all the new electronically related elements.

The processes are generally similar to those that would be seen in a conventional situation, but they have the important new features of being dispersed both in time and location in ways that are not found for face to face activities in a single classroom.. A project like Dissolving Boundaries involves researching videoconferencing interactions that took place simultaneously in two different places. An email-based activity such as the ‘Playing in Amsterdam’ project described above  similarly requires linking up a pupil’s communication prepared at one time with a response from another at a second time. These features have consequences for the research methodologies needed.

All the reports show a range of sources for validation information. The Marseille report, for example (MR p15/16), includes:

· Reports from the local inspection corps for each level of education, 

· A general national inspection corps that summarises results and findings in a an annual report,

· A six-monthly national report on use if ICT equipment in schools held on a national database that can be accessed locally,

· Consultations and exchanges (nationally and locally) with city and regional authorities,

· Relevant results from specific studies made by the city as part of its contribution to the European CITIES project,

· Studies carried out by the ORME observatory and the Incubateur enterprises brainstorming unit,

· Studies of a specific district in Marseille carried out by the Euroméditerranée public territorial development organization.

Sources that need to be integrated thus include regular reports and specially prepared ones, studies that centre around the educational uses of ICT  and other more general reports in which this topic is only a small part. Communication between a considerable number of organisations is also involved. However this does not look more complex than would  be needed for a conventional innovation of this size. 

A range of methods to obtain information for validation are described in the reports (see en passant AR pp19/22, BRpp11/15, MRpp14/16 and (for cost/benefit analysis methods) NI pp9/12). Methods covered include:

· Interviews,

· Questionnaires,

· Observation,

· Surveys 

· Collection of quantitative electronic data (e.g. on usage levels),

· Collection and analysis of qualitative electronic data (e.g. pupils’ email messages),

· Discussion groups,

· Document collection and analysis.

This list indicates the extent to which most of the methods used are also common in conventional research contexts. (Although not explicitly mentioned, audio and videotaped data collection may well have been used too.) However the list goes beyond the conventional  range by including the collection of electronic data through the ICT systems themselves. 

In the space they were given it was impossible for the report authors to say much about the methods of analysis they used, but it is clear that these included both statistical and qualitative approaches. 

In discussing how the results of validation processes were disseminated, the reports generally make very strong links between judging what has happened and informing decision makers, thus affecting future implementation. In short, the focus is upon designing a method of validation that will guide immediate action and improvement. As the Amsterdam report notes:

Innovations in general always contain a certain area of tension between the steering towards changes and the possibilities for schools to take ownership of these changes. Essential in this process is the acceptation of changes by key actors in the community. These key actors need to be seduced to try out new things, localize innovations and use them in a real context. Cooperation is a very strong instrument to achieve this. CIAO offers platforms to teachers on which they can share experiences, enthusiasm or aversion. E-mail lists are used so that Directors, coordinators and teachers can reach each other easily and can exchange experiences. Meetings for coordinators are organized on a regular base to exchange ideas and discuss problems. (AR p19)

However it should be noted that the influence of different groups over decision making varies from country to country. In decentralised systems, the teacher’s role is highly important; in strongly centralised systems rather less so. This also has an effect upon the form that dissemination needs to take too. For a national policymaker, the statistical probability of a given innovation having certain effects is very important. For the individual teacher it is not what percentage of pupils nationally are likely to benefit that matters, but whether his or her own pupils will be amongst the fortunate ones, and if so, what kinds of classroom activities will help them most. The form in which the national and the classroom policymakers need findings are therefore going to be significantly different.

Looking in summary at validation, the impression is that the problems with validating current programmes are at least as much to do with the size and complexity of the programmes being developed as they are to do with the fact that these programmes  involve new technologies. However the splitting up of activities across different locations and times that is an automatic result of using electronic networks does introduce significantly new methodological problems for research and thus for validation.

Identifying costs and benefits

Carrying out a cost benefit analysis of the programmes described in the reports is a complex task. In a business context it might seem that the analysis for a single company could be done using purely financial terms for both costs and benefits. This is actually debatable even in those cases, while for educational innovations it is very difficult to see a purely monetary calculation of benefits as appropriate. In fact all the reports present costs in purely financial terms but benefits in qualitative ones. Given that the classification and range of both costs and benefits varies from report to report it is not useful to attempt direct comparisons. However when taken together the reports do provide ways of identifying the main kinds of costs and benefits that need to be considered (Table 2). It should be noted that the cost categories all apply not only to school level, but also to the city or regional and national organisations involved too. The benefits are of course those identified earlier (see p 2 above). 

	Cost categories

Hardware and network infrastructure

Initial cost of building work and refitting

Software and learning resources

Training and professional development

Technical support

Maintenance and upgrading of infrastructure, software and learning resources


	Benefit Categories

Direct support to learning

· More efficient learning

· Promoting active learning

· Promoting independent learning

· Developing group work skills

· Developing citizenship skills

· Developing communication skills

· Developing ICT skills

Indirect support to learning

· Teacher development

· Encouraging educators to publish their own resources

· Improved administration and management

· Improved assessment services

· Improved employment opportunities

Achieving community purposes

· Promoting greater social equality

· Providing a suitably skilled labour force


Table 2: Major cost and benefit categories for introduction and maintenance of  ICT in education system.

The Northern Ireland report provides a more detailed example of what such an analysis involves.

The approach to cost benefit realisation in the UK public sector has changed over the past number of years.  During the years of the CLASS Project in the 1990s the “benefits” were measured in terms of teacher and administration time savings, which were then valued and set against the costs of the service. This was expected to provide a net cost benefit discounted over the period of the business case (usually 10 years).

Latterly, the approach has moved towards setting out the policy needs and indicating how the investment will facilitate the realisation of these benefits arising from the needs.  The financial and business case then focuses on the most cost-effective approach (lowest cost option taking account of financial and non-financial factors) to delivering those objectives. […]

The key objectives of the project are:

· to provide a service to schools which will give them the facilities to provide an ICT enriched curriculum;

· to provide a service to support the administrative facilities in schools;

· to integrate the disparate administrative and curricular networks which exist in schools;

· to reduce the need for specialist technical support in schools; and

· to provide an integrated educational technology infrastructure to meet the needs of schools in relation to administrative, curricular and professional development requirements arising from ICT.

These key objectives in turn defined a series of key outputs from the project including:

· A Wide Area Network linking some 1300 schools;

· Local area networks within each of the 1300 schools;

· The deployment of some 40,000+ modern computer systems;

· The provision of a range of connectivity services to all 20,000 teachers and 340, 000 pupils in Northern Ireland; and

· The provision of a wide range of educational content to support teaching and learning. which is expected to make a significant contribution to the achievement of the aims.

[…]  The ET strategy sets out a vision and its benefits and an envisaged delivery mechanism.  Both of these are key elements of the resulting business cases and are summarised below.

Vision and benefits

There are many positive and powerful reasons why schools and colleges will wish to seize the opportunities offered by ET.  The effective use of ET in the classroom can measurably enhance the learning environment and enrich the educational experience of all our young people - from the most able to the least able.  Well used, ET can encourage a more participative and independent approach to learning, thereby laying the foundations for lifelong learning and personal development.  More specifically, ET can:

· facilitate a differentiated pace and level of learning that takes account of individual pupil abilities, including those who are more able;

· help provide appropriate support - and scope for greater independence - for those children with special education needs;

· facilitate access to sources of information well beyond the normal capacity of the school or college;

· foster the development of information skills that teach pupils to be discriminating in their use of information and to be able to shape and present it in ways appropriate to the context;  and

· increase motivation to learn, especially for children from disadvantaged backgrounds.

 […]  Taking account of the above factors, the “benefits” within the context of CLASSROOM 2000 are the delivery of the required infrastructure providing the necessary facilities, performing to the defined service levels, to allow the wider envisaged benefits from the other two strands to be realised. (NIR pp9/12)

Promoting equity through education

The two previous sections have considered what benefits the introduction of ICT might bring, and what kinds of costs this involves. However, this says nothing about how these benefits should be distributed between different groups and individuals. Yet equity issues are clearly a major consideration influencing some of the strategies described in the reports. Two questions arise:

· Could the introduction of ICT actually create greater inequalities between schools and pupils?

· What strategies are available to avoid this and to use ICT to reduce inequality?

ICT as a source of greater inequality

The evidence is that the introduction of ICT can improve attainment only where a number of conditions in a school are favourable.  If so, it is probable that simply providing similar levels of equipment, training etc. to each school will widen rather than narrow differences in attainment, unless specific action is taken to prevent this. If introducing ICT multiplies the effect of good school management and teaching by making them even more effective, then this may well amplify existing differences in levels of successful learning rather than reducing them. Most pupils and teachers may benefit from the introduction of ICT, but those who are already enthusiastic, confident and capable may well benefit proportionately more. To avoid this there will need to be some form of additional (and perhaps different) support to the less well-placed schools, teachers and pupils.

Strategies for using ICT as a means to reduce inequality

Three strategies for using ICT to reduce inequalities in access to learning are exemplified in the reports. One is to supplement the overall programme of development of ICT use in schools by a series of targeted initiatives aimed at assisting disadvantaged groups. Projects that adopt this approach in Barcelona include one that supports children’s learning while in hospital, another for young people with motor disabilities and the provision of two websites that assist with Special Needs pupils (BR p19). A fourth initiative (the Omnia Project) illustrates the general principles of the strategy:

Omnia is a Digital divide training Centre established by the Catalan Welfare and Non Profit Institutions. Students can have access to this service after finishing compulsory education.

It was created to address issues of equality for students from impoverished areas, high social risks groups and unemployed communities and help them to obtain professional skills to avoid social exclusion and help their integration into society.

Since it was created 17 different centres have been opened in the area of Barcelona that provide access to instruction and information for those who would otherwise not have access because of geographic or socio-economic reasons.

Students are trained in vocational studies to assure their insertion in the labour market as the first step to integrate them in society. They also have tutors that help them to access information about courses, formation, labour market, professional profiles needed and who guided them in finding a job. (BR p17)

The second approach is to work at classroom level by using ICT to support individualised learning responsive to the needs of different groups of pupils.

The city of Marseilles, or at least identified areas of this city, consists of a learners’ population that has known large changes in a few years.

Its geographical situation, on the shores of the Mediterranean Sea, in a big and historical harbour, lead to important population migrations between the Mediterranean banks.

An important population of new-coming learners, every year, can’t speak and write the French language. This situation calls for a specific teaching and educational strategy, in collaboration with social town policy.

This situation shows precisely the necessity of having coherent strategies between learning activities in schools and learning activities offered to the families, from social and linguistic points of view.

However, this problem is not only the problem of new comers. Migrant communities of second or third generation show different kinds of difficulties, sometimes for older people, sometimes for the younger.

Above all, a large variety of social and cultural origin of learners, and also modifications in learning behaviour of other learners, will impose a large degree of  individualization of teaching practices. ICT can provide support to those needs, providing capabilities for alternative kinds of teaching, in particular in managing class group strategy. (MR 24/5)

The third approach ( exemplified by the CIAO project in Amsterdam) is to use ICT either as a communications medium or as a focus for curriculum development that can be used to strengthen links between teachers in local clusters of  schools so that they can assist each other effectively.

Part C: Emerging Issues

ICT in schools; what kind of innovation is this?

Over the next few years all the communities described in the reports plan a substantial move from schooling provided mostly within isolated face-to-face classrooms and schools to a situation where schools are in addition integrated electronically and educationally into far wider networks of communication. 

Seen as an educational innovation, this change is one of the most complex and far-reaching that has ever been attempted. This is because the introduction of ICT into schools:

· covers the whole curriculum,

· covers all age ranges,

· uses several very different kinds of technologies,

· uses supporting software designed on a range of educational assumptions,

· which all teachers are eventually expected to use,

· within a very diverse range of organisational, social, regional and national contexts.

We would therefore expect the reports to reveal diverse purposes and strategies, as neither the technologies as a set or the social contexts of use put very strong restrictions on what form the innovation might take.

In fact, the range of purposes and assumptions presented is a distinct subset of what could theoretically have been there. Overall, the reports emphasise:

· Process rather than product learning aims,

· Vocational rather than academic purposes,

· Active rather than reflective modes of thinking,

· A perception of the pupil as an individual learner or a member of a small group, rather than as member of a wider local, ethnic, religious or national community,

· Potential changes in the educational roles of pupils, teachers, parents and (to a lesser extent) businesses,

· Vertical integration of schools and the regional and national education system, 

· To a less developed extent, integration of schools into their local communities.

These assumptions and priorities (rightly or wrongly) are not ones that are universally shared. So what we have here is actually a picture of an innovation movement that has two elements. One is the introduction of a set of relatively open-ended technologies into schools and the wider community. The second is the linking of this introduction to the implementation of a specific set of  educational and social purposes. The innovation is therefore likely to be considerably modified in practice, as other groups  join the networks it creates but use them for more or less different purposes from those envisaged by the original pioneers.

This analysis also suggests that the innovation as a whole may be accepted or rejected at least as much because of  the educational and social values it promotes as for the technological framework being used to convey them into the classroom. 

Extending networks: where are we going now?

At present attention is focussed very much upon how to set up physical networks, and  on providing the training and electronic resources needed to make the best classroom use of these networks. These are  indeed important but it could be argued that how the human networks are educationally conceived, structured and managed is even more important. This is because any failure in understanding by a teacher affects only his or her own pupils. Any failure in understanding by the designers and managers of  human networks limits the educational possibilities for every user. So in what ways are these human networks currently being extended?

All the reports describe increases in the human networks, linking more people and groups together. However this expansion appears to be taking. four quite different directions:

· Vertical extension to link up the organisations within the formal education system,

· Horizontal extension to link each local or regional education system with its own community,

· Increasing the active network membership (of pupils and teachers) in schools already linked up,

· Increasing the levels of use amongst existing members of the network.

Expansion in each of these directions has its own distinctive advantages and challenges.

Vertical integration: a formal education network

One strategy is to develop a progressively more integrated human network for education, but linking only people within the formal education system, to form a  vertically integrated network either at a regional or national level. In this way teachers, senior school staff and education support staff at local and national levels can all share resources and communicate with each other on matters of professional concern. At the same time curriculum resources and communications networks can be provided for both teachers and pupils.

The difficulty with this approach is that it could become no more than an electronic updating of the traditional curriculum and of existing forms of schooling. While this  may well lead to some improvement in attainment as traditionally valued, it is not clear that this is what many within and beyond the education system actually want or expect from these new technologies.

Horizontal integration: a community network

Another major line of development described in the reports is to establish horizontal links out from a school or group of schools to their local community. The advantages of this development are that it recruits parents and the community to support pupils’ learning and possibly to provide material and financial help to schools. It also provides experiences, skills and contacts that can help pupils gain the confidence and knowledge to gain employment and to establish themselves within the adult community.

The challenges this approach face partly centre around the lack of access by many families to the computers (and perhaps to the physical networks) needed to make this cooperation a reality. In addition if parents and other adults are expected to actively tutor children and young people there are also questions about what skills and knowledge the adults will need to do this effectively. While this difficulty can be over-emphasised it is arguably a genuine one. Here there is a real danger of repeating with parents the mistake made earlier with teachers, namely to assume that provided a networked computer is available (in this case in the home) then productive teaching and learning will automatically take place without any preparation or external support. 

Increasing active membership

A third line of development is to increase the number of teachers using new technologies in their classrooms; again  a strategy that features in the reports. The advantage of this is clear; if we have established good practice in the classroom uses of ICT then the more teachers that are using the new technologies the better. The challenge here is to recognise that many (in some places perhaps most) teachers who positively wish to use ICT are already doing so. So those who are not will include a significant proportion who are actively opposed to doing so. The methods of staff development that have succeeded with enthusiastic (or at least interested) volunteers will need considerable rethinking if they are to be of value with teachers who are less convinced of the usefulness of ICT.

Raising  levels of use

There is clearly considerable scope for getting ICT used more frequently by teachers and pupils who are already active users. Again where we can identify clearly valuable functions for ICT, greater use is likely to be beneficial. In addition it is probable that sometimes where ICT is having little effect on learning it is because of a threshold effect, i.e. it is simply not being used enough to make a difference.  Higher levels of use would help identify those situations.

The disadvantage of encouraging higher use levels by existing users is that, where finances or equipment is  limited, this may in the short term compete with extending opportunities to other teachers and pupils. 

Extending networks: where should we be going next?

All of these directions of development are attractive; so can we pursue all of them simultaneously, or will there need to be some prioritisation? One way of approaching this is to consider the constraints upon simultaneous pursuit of them all. Possible  limitations here include characteristics of:

· The physical networks with their related equipment and operating software,

· The electronic resources that are accessed through the networks,

· The people that communicate by this means,

· The demands on management and administration.

In principle the physical networks could be extended to provide as much access as required to everyone. In practice, the important limitations here are cost, user-friendliness and access issues. 

Electronic resources offer good ways of creating and obtaining textual, graphic and auditory information. They are at present unsuited to representing three dimensional and kinaesthetic aspects of experience. They are therefore more widely useful for some parts of the curriculum than for others. There are also major problems to solve in helping pupils and teachers to identify relevant and suitable resources from the vast range available.

There is also the very important question of the impact of increasingly more globalised communication and resource production  upon different language communities. Unless some action is taken to prevent it, these networks, like much else in today’s world, are likely to favour (or perhaps favor?) widely used languages over others.

However the most serious limitation on what electronic networks can do is actually built into human beings, not into the hardware and software. There is simply not enough time in any human life for anyone to create and sustain more than a highly selective set of relationships, whether in a face-to-face or an electronic context. Writing to thousands is certainly far easier electronically; it is reading what the thousands write back that is the problem, and without both elements where is the learning community?

It follows that choosing with whom to communicate, or which electronic resources to access, is as crucial an educational choice as deciding which books to read (where a similar principle of necessary selectivity already emerges equally strongly). If so, it is the long-term pattern of each individual’s actual choices (rather than what the physical networks and the resource banks make theoretically available) that will determine who will learn what.

This in turn means that the ways in which access is allowed or forbidden to particular electronic conferences and resource banks become very important. Creating  a particular structure and membership for conferences is the electronic equivalent of deciding which pupils will be allowed into which classrooms, and therefore which learning opportunities each pupil will or will not have. Yet, the sheer scale of communication that will develop over the next few years means that the dream of everyone talking  with everyone else is in practice unworkable. Some choices will need to be made. 

There are also potential organisational limitations to consider. The question here is: 

How large, complex and innovative could a research, development and implementation programme in this area be, and still be one that could be successfully planned, managed and administered with the expertise, staff and resources available at national, regional and school levels? 

Finally there is the question of  social policy. The kinds of human networks that schools set up affects not only opportunities for individual pupils but will also in due course affect how our societies and cultures will evolve. 

A society in which, for instance, all schools cluster their interactions locally, linking largely with other schools and local communities reinforces one kind of future for that society. A society in which a national elite of schools, work with and encourage only each other, while other schools come together separately to form less effective and successful national learning communities is moving towards a quite different future. A society in which every school forms a learning community with at least one school from another culture is both signalling and promoting yet another kind of future for itself and its citizens. For societies, as for individuals, there are urgent and very important choices to be made.
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