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Foreword

Until recently, policies designed to promote the use of information and communication technologies (ICT) in school education in OECD countries have mostly focused on investment in infrastructure, equipment and in-service teacher training. Today these policies place more emphasis on the added value that ICT can bring to teaching and learning, and as a result, pay more attention to the development and publication of digital learning resources (DLR), i.e. any digital or digitised resource actually used for learning by teachers or students. To this end, a number of government subsidised programmes, repositories and networks have been set up. In addition, private initiatives have been trying to address a potential market niche, either by supplementing existing printed materials or by generating new services intended to provide useful digital contents or applications to teachers. Further, there is a noticeable trend towards teacher-generated digital learning materials, offered either as open or paying resources both to the teaching community and to parents and pupils themselves. However, until now little effort has been devoted to mapping the resulting landscape, even if governments show a growing interest in the actual level of use of such resources by teachers, how these resources contribute to the quality of learning, how they can improve learning outcomes and what the factors may encourage or prevent the dissemination of ICT-based educational innovations.

This book focuses on the processes surrounding the development and use of digital learning resources by following a systemic innovation approach – an original analytical framework developed at the OECD Centre for Educational Research and Development (CERI) and successfully applied to the analysis of innovation processes in other education sectors. Most recently, this analytical framework was applied to vocational education and training in the recent OECD report entitled Working Out Change: Systemic Innovation in Vocational Education and Training. Systemic innovation can be defined as any kind of dynamic system-wide change that is intended to add value to educational processes and outcomes. Systemic innovation aims to improve the operation of systems, their overall performance, and the perceived satisfaction of the main stakeholders with the system as a whole. The approach taken here in the analysis of DLRs as systemic innovations involves the comparative investigation of how Nordic countries go about initiating innovations related to their design, promotion and use in schools, the processes involved, the knowledge base which is drawn on, and the procedures and criteria for assessing progress and outcomes.

A wide range of issues is analysed in this book, including learning content, software tools for producing, using and distributing content, and implementation resources such as copyright licenses. The empirical analysis drew on a selection of cases of innovative development and use of digital learning resources in the five Nordic countries (Denmark, Finland, Iceland, Norway, and Sweden). The cases were analysed following a systemic innovation perspective, i.e. by examining their development through and impact on the system as a whole. The role of stakeholders, including government, publishers and teaching professionals, and the use of knowledge were important aspects of the process that informed the analysis and lead to the policy implications offered.

In many respects this project benefits from the previous CERI work done in the domain of open digital learning resources in higher education, which has been published as Giving Knowledge for Free: Open Education Resources in Higher Education in 2007. In fact, this project was conceptualised and drafted as a spin-off of the open digital learning resources project, thanks to fruitful exchanges among Yngve Wallin (Swedish Knowledge Foundation), Oystein Johannessen (Norwegian Ministry of Education and Research), and Jan Hylén, Francesc Pedró and Tom Schuller from CERI. The project manager was Francesc Pedró. Katerina Ananiadou (CERI) and Jan Hylén (Metamatrix, Sweden) were responsible for liaising with countries and organising the country visits. The final report was drafted by Jan Hylén, except for Chapter 8 which was written by Beñat Bilbao-Osorio and Francesc Pedró. The final text incorporated comments from a large group of international experts and country representatives as well as CERI analysts. The whole project and this publication benefited from the assistance of Ashley Allen-Sinclair, Therese Walsh and Cassandra Davis.
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Executive Summary

This report reviews the vast range of opportunities that digital learning resources (DLRs) offer for systemic innovation in the school systems of the Nordic countries and how these opportunities are used by the main stakeholders.

The definition of DLR used throughout this report is quite broad as it corresponds to any digital resource that is actually used by teachers and learners for the purpose of learning. Accordingly, the report refers not only to learning resources that have been designed from the very outset as digital materials, such as a website dedicated to learners of English as a foreign language, but also other resources that have been digitised, such the Encyclopaedia Britannica. It covers as well digital tools and resources that can be used in any learning context, for example, an e-learning platform or any kind of Internet browser. Next, and perhaps most importantly, it covers resources produced by commercial publishers, governments or public agencies, such as public broadcasting companies or libraries. Last but not least, this report considers the users themselves and teachers in particular.


Context

This report forms part of the OECD studies on systemic innovation, including the OECD’s work on systemic innovation in vocational education and training (VET; OECD [2009]), and it relates closely to CERI’s work in the New Millennium Learners project. In addition, the research presented here draws on lessons learned from previous CERI work on Open Educational Resources (OER) in the broader field of digital learning resources (OECD, 2007a) and aims to provide a better understanding of the process of systemic innovation regarding ICT in schools. The lessons learned from the OER project include the strength of bottom-up innovations and the importance of new business models emerging around free content and new copyright licenses, such as Creative Commons, for the education sector. It is still not known how these recent developments impact on the production and use of DLRs in schools. Further, the pressing need for countries to take a global view on the production and distribution of DLRs – be they for commercial or non-commercial resources – is further highlighted by the fact that institutions and individuals sometimes give away their knowledge for free as OERs.




Objectives

The broad aim of this report is to review and evaluate the process of systemic innovation in policy making and in both public and private initiatives designed to promote the development, distribution and use of DLRs for the school sector. In so doing, it brings together evidence on



	how countries go about initiating ICT-based educational innovations related to DLRs, the players and processes involved, the knowledge base drawn on, and the procedures and criteria for assessing progress and outcomes;

	the factors influencing the success of policies aimed at promoting ICT-based educational innovations, particularly those related to the production, distribution and use of DLRs, including user involvement in the production process and new actors such as the gaming industry and media companies;

	user-driven innovations related to DLRs carried out by teachers and researchers, such as innovative production and use of DLRs, and how the educational system responds to such innovations.



Accordingly, instead of focusing on discrete institutional innovations, this report seeks to provide a better understanding of how the process of systemic innovation works best in relation to DLRs. The innovation process, as defined in the analytical framework of this study, is composed of several phases, including initiation, implementation, scale up, monitoring and evaluation. Each of these phases has been examined in this study together with other factors that influence the development of the innovation process such as governance and financing.




Methodology

The methodological approach consisted of two different strands, analytical and empirical. Building on the parallel OECD project on systemic innovation in VET (OECD [2009]), an analytical framework was developed by the Secretariat. The analytical framework has also made use of the three classic pillars of ICT policy development: (i) investments in ICT infrastructure in schools, (ii) investments in in-service training or competence development for teachers (and head teachers), and (iii) investments in development of content and software tools. The empirical strand was based on a series of country visits and case studies. Rather than aiming for full country reviews, the project built on case studies developed by a team of international experts on the basis of a Country Background Report. Each country proposed cases, which were discussed with the experts and chosen by the Secretariat.




Main findings


DLRs as innovations from a systemic perspective

Examining the different stages of the innovation process has been of central importance throughout this study. Particularly important is the role of different stakeholders and how actors have used different kinds of knowledge during the various phases of innovation: initiation, implementation, scale-up, monitoring and evaluation. These phases can best be understood as a cycle whereby knowledge is generated to inform future innovations. In this respect, the main findings are succinctly presented below



	The initiation phase can be understood by asking who initiated the innovation: was it driven by governments or government agencies, commercial players or users? When looking at target groups for the innovations and funding models used to foster DLRs, no salient pattern arises. Despite a few exceptions, it is clear that the use of academic research has so far been very limited – independently of who initiated the innovation. This is also the case when looking at the involvement of stakeholders in the initiation phase. Almost all innovations in the study have been initiated on the basis of “build it and they will come”.

	The implementation phase regarding DLR innovations is somewhat different compared to innovations in other fields of education, including VET. The DLR cases in this study cover a range of resources, from new websites built by a small group of teachers and government-initiated campaigns, to novel ways of organising market offers from companies. In none of the cases examined in this study are organisational issues – e.g. reorganisation of the workflow or workload of a large number of people – of any significance. Since no pilots were implemented before launching an innovation, incremental developments are common.

	The idea of scaling up a digital innovation is also different when compared to that of most educational innovations. Given that a host organisation has enough bandwidth and server capacity, any number of users can take advantage of a digital artefact at the same time. The marginal cost for one new user is close to zero. When talking about the production process as, for example, in a publishing house, scaling up might also mean increasing the number of DLRs they offer.



Issues related to scale-up concern funding models associated with the sustainability of an innovation. Many have experienced that the ease with which one can initiate or start up a project contrasts with the difficulties of keeping it going in the long run. Sustainability is a key issue, particularly for user-generated innovations. There are several cases of development projects, started with government or EU funding, that turned into commercial companies – sometimes intentionally so by the innovators, sometimes rather unwillingly. A few of the user-generated innovations have created ways for companies to capitalise on user-created content (UCC) as a way to scale its activities (OECD, 2007b). So far, publishers and government-initiated innovations have had difficulties in doing likewise.


	
Monitoring and evaluation is needed to know whether an innovation is successful or not. Monitoring can be done on a day-to-day basis or in a more systematic and formal way, thus blurring the line in regard to evaluations. When talking about web-based innovations, there are two customary methods for gathering information on who is using the innovation, how much, when and what they think about it:

	- web statistics: this is an easy way to check the number of downloads or users, how much time they spend with the DLRs, which parts most people use, which web pages they spend most time on, etc.; and

	- views from users, usually gathered unsystematically;







Both are used by all actors together with different kind of monitoring. Publishers and other commercial actors complement these methods with market statistics. Overall, formal evaluations are rare.

Looking at the knowledge base used in the innovation process, a distinction is made between tacit and explicit knowledge. Tacit knowledge is knowledge in our heads and hands, not yet formulated or sometimes not even possible to formulate. Explicit knowledge is codified or documented as academic research, professional knowledge (in this case, professionals might be teachers, civil servants or publishers), knowledge documented in government papers, or statistical or administrative data such as user statistics. There are at least three areas of knowledge involved in this study: (i) knowledge about educational issues, (ii) knowledge about ICT, and (iii) market knowledge (not to mention a publisher’s expertise in developing learning materials). In the mid-1990s when the government portals – the earliest DLRs studied in the report – were initiated, the knowledge base was weak. A minimal effort has been made by private or public players to strengthen this knowledge base and to make use of existing research and knowledge in the innovation process. This is still the case.

There is a wide range of stakeholders involved in the process of innovation in education: from students, parents, teachers, researchers, schools, local and even regional educational authorities to private companies, not-for-profit organisations and charitable foundations; from public innovation agencies and government (including state and sub-state agencies) to international organisations. The stakeholders are coming from different viewpoints and have different incentives to innovate or promote innovation, for example, to increase effective teaching and learning; to cut costs; to identify best practices for improving the system; and, in the case of commercial players, to create new markets.

The issue of incentives touches upon why innovations are initiated. Regarding this issue our knowledge is limited to rather general statements. Most government-initiated innovations come as a result of either a long-term interest to improve the educational system – which is most common – or an immediate need to respond to criticism. Innovations initiated by the private sector are assumed to be initiated by the profit motive, which, of course, does not per se exclude a desire to improve the system. A second reason might be a need to innovate in order to meet the competition coming from other players although no immediate revenue can be expected from the innovation. The motive for individual teachers or researchers seems to be a mix of a need to improve their working conditions and the aspiration to further their professional development.




Drivers and barriers to DLR innovation

An important part of this work has been to identify which factors drive, and which hinder, DLR innovations. It is vital to the development of successful policies for innovation that such factors be identified and, if possible and desirable, replicated in strategies that governments can employ to support innovation.

Before going into the question of drivers and barriers, some more general factors creating favourable conditions enabling innovation should be described. The first and most important enabler is the political interest in the issue at hand or a sense of urgency. In the mid-1990s, policy makers in the Nordic countries were convinced that ICT would radically change their societies, demanding a lot from schools; hence, new DLRs were needed. Later, the interest decreased in some countries while remaining strong in others. A hindrance to DLR innovation related to political interest seems to be the absence of a governmental DLR policy. This does not necessarily imply money. Seed money seems to drive the production of DLRs, but policy messages regarding the importance of ICT in education are also relevant.

The motivation among teachers to use existing DLRs in their teaching seems also to be linked to the existence of governmental interest and a national policy. In a benchmarking study on the access and use of ICT in European schools, a model is used to generate a typology according to the “propensity to the use of computers and Internet by teachers in classroom situations in schools”. The model, which was first developed by Viherä and Nurmela (2001), takes account of three main categories of preconditions which necessary for a teacher to make use of computers and the Internet in the teaching process in classrooms, computer labs, etc. – namely access, competence and motivation. Data from the Empirica study (2006) shows that motivation among teachers to use ICT is a higher in Denmark and Norway, countries with an active ICT policy.

Another enabler is whether digital competence is considered as a key skill for the future or not. Some of the Nordic countries have taken up the European Commission and European Parliament declaration of digital competence as a key competence for the future (European Commission, 2006). Others have not. Lack of political interest in digital competencies seems to affect teachers’ motivation to use DLRs.

A third potentially important factor for facilitating the development of DLRs is the concept of a national digital commons, i.e. the opportunity for individuals and companies to share publicly funded digital resources for noncommercial purposes for free.

Concerning drivers for innovation, a key driver is an effective demand from schools, i.e. that schools are actually prepared to buy DLRs at market price. Reciprocally, lack of effective demand is a barrier, which in turn means that the short-term economic incentives for publishers to introduce innovative DLRs are small. Another barrier for publishers might arise should DLRs be perceived as “cannibalizing” a profitable textbook market. If this happens (and it is not clear whether or not it will), there is again a disincentive for publishers with commercially successful printed textbooks to innovate.

In an emerging market with limited resources, such as the DLRs market, public funding is an important driver. This could take the form of public tenders to publishers and project funding for groups of teachers and researchers. So far, the idea of school vouchers for purchasing DLRs has not been tested in the Nordic countries.

A driver of a more specific kind also appears in the Nordic countries. When the political interest for ICT in education faded in some countries, “intrapreneurs”, or inside entrepreneurs, appeared in the form of senior officials with an abiding interest in, and willingness to promote, the use of ICT and DLRs in schools. Furthermore, it is vital to provide schools and teachers with information about what kind of DLRs are available. Such repositories of information could be complemented with methods to facilitate the evaluation of DLRs for teachers, such as user-feedback, tracking number of downloads, etc.

The barrier related to this driver is the weak knowledge base regarding DLR innovations in terms of needs, use and possible innovations. In addition, there a lack of an overview of on-going developments could be stifling co-operation and further innovation, and, moreover, the absence of involvement from stakeholders could potentially lead to misinterpretation of user needs and resistance to use the DLRs.






Conclusions and policy implications

Governments can take different roles in innovation – from creating favourable conditions to fostering leaders of innovation. Depending on their needs and political interest in promoting innovation in the area in question, governments often take several roles at the same time. The following policy recommendations address these potential roles. In order to create enabling conditions for innovation in the area of DLRs, governments could



	establish a coherent vision on digital competence;

	make publicly funded information freely available for commercial and other use;

	join up innovation initiatives making researchers and entrepreneurs visible;

	establish a forum for dialogue between innovators and stakeholders; and

	support the building up of a formal knowledge base for DLR development.



Furthermore, it is recommended that governments federate existing educational portals to provide support services of different kinds in order to facilitate access to, and use of, DLRs (both commercial and non-commercial) and promote DLR design and use via teacher training institutions for both initial and in-service training. Local authorities could increase teacher awareness of the existence of Open Educational Resources and invest in training on fair use for teachers and school managers as well as to promote the use of DLRs for teacher professional development.

It is further recommended that governments supplement seed money with development funds and transition funding for development projects, and promote co-operation between public and private players for DLR development.

To become leaders of innovation, governments should consider the relative...
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