	
	

	[image: image2.png]leading
next generation

Backasm




	Promoting an ecosystem that enables the discovery, delivery and sharing of digital learning resources


Becta | Promoting an ecosystem that enables the discovery, delivery and sharing of digital learning resources

Promoting an ecosystem that enables the discovery, delivery and sharing of digital learning resources

Table of contents

31
Introduction


42
About the strategy


63
General requirements


84
Key requirements


125
Key components for the ecosystem


176
Roadmap for implementation




1 Introduction 

This document describes Becta’s strategy for improving the discovery, delivery and sharing of digital learning resources (DLRs).

The primary objective of the strategy is to enable schools in England to gain seamless access to high quality DLRs and to support the sharing of DLRs within user communities.

As a priority, the strategy seeks to provide the most commercially and technically sustainable vision for the education sector such that innovative services offering real value to users may best emerge, evolve and flourish. Underpinning this is the goal to bring about a self supporting, education centric, technology and content ecosystem that can thrive without the need for ongoing government funding.

A number of recent research reports, projects and initiatives have indicated that improvements need to be made to support teachers and learners in obtaining appropriate DLRs. In turn it is understood that there are some very clear steps that could be made towards achieving this goal.

At the same time, new technologies have emerged, based around sharing and syndication of digital content, which provide opportunities to fulfil this requirement more effectively. Equally, engagement with digital media on the web is experiencing significant change – presenting the prospect that new usage models can be adopted in education.

This strategy is based around the creation of a ‘DLR ecosystem’ to support the improved discovery, delivery and sharing of resources. To be developed over a number of phases, this ecosystem will be user-centric and designed to support teaching and learning.

It will provide opportunities for the provision of innovative services to support the wide range of stakeholder interests that are necessary for the demands of teachers and learners to be met. The strategy is focussed on facilitating change to support the discovery, sharing and delivery of digital learning resources rather than prescribing any specific services. The adoption of open standards for data exchange, interoperability and service provision will underpin this ecosystem.

2 About the strategy

The strategy includes a vision for end-user functionality and a set of technical architecture recommendations to support that vision. The strategy promotes a sustainable model that prioritises the support of a coherent integration of existing and developing services over the creation of new, centrally managed services.

To deliver on this objective, the strategy gives emphasis both to User Generated Content (UGCF
F) provided by teachers and pupils and to the content delivery needs of commercial and public sector content providers.

The strategy is based on the following core principles:

· User-centric and primarily designed to support learning and teaching

· Strong links with established networks and communities

· Leverage participation of existing services – both commercial and non-commercial

· Minimise barriers to participation for existing content and services

· Lower barriers of entry for new content and services

· Interfaces between components defined by open standards

· Active participation by users of content and services

· Development of new and innovative services where appropriate

· Incorporate ‘web’ best practice from other sectors where appropriate

· Enable a business case for small and large content and service providers with ‘pluggable’ integration options

· Phased introduction of services through a ‘Road Map’ 

· Centrally funded delivery only where there is a sound business case for doing so

Central coordination, leadership and facilitation.

The scope of the service the strategy supports is defined as:

· Digital learning resources that include:

· Packaged and unpackaged DLRs varying in size

· Local DLRs (downloaded or locally created)

· Remote DLRs such as streamed video, services or online resources

· Free and priced DLRs

· Free and priced services

· ‘Publisher’ and UGC content

· Software tools.

· Geographic scope is for England only but it can potentially be linked to other ecosystems in the other UK nations, Europe or worldwide.

· End use audience = schools, extendable to 14-19 (FE) and with consideration of adult and community learning needs 

Service users = teachers, parents and learners.

It is acknowledged that some popular resources contain online and offline aspects.

Quality of DLRs is an integral part of the ecosystem but is covered in detail and driven by other projects and initiatives that complement this strategy. The latest research, detailing what users expect to know about a DLR as part of the selection process and how to judge quality in relation to their requirement, will be provided as guidance to inform ongoing development of services that comprise the ecosystem. It is implicit that services forming part of the ecosystem should strive to improve quality standards, where appropriate.

Out of scope of this strategy are resources that are entirely offline. 

3 General requirements

Consultation with stakeholders has produced a number of key findings in relation to improving DLR discovery, delivery and sharing. The strategy is designed to take stakeholder requirements into account and to be as inclusive as possible in supporting the wide range of interests in the market for digital learning resources.

Numerous organisations at national, regional and local level are looking into how they might be able to add value to content services and provide better solutions for the discovery and consumption of digital content. Equally, there have been multiple reports and projects which have gone a long way (when taken holistically) towards defining a way forward that would produce greater levels of service and satisfaction to users and to the providers of content. 

From the outset, the process of defining this strategy has prioritised the reuse and inclusion of the significant work undertaken to date by numerous stakeholders who have also been seeking a solution to the issues of content discovery and delivery. An equally important driver of this work has been to enable a well structured vision to be agreed whereby the greatest opportunity is created for future stakeholder involvement in providing appropriate and valuable services.

The provision of a unified approach to the discovery, delivery and sharing of resources will create an opportunity for organisations (both private and public sector) to contribute their unique value proposition to enrich the experience of the end users – teachers, learners and ultimately parents – through various approaches including learning platforms. The roll out of the Home Access programme and focus of the Next Generation Learning campaign from Becta will make the opportunity for organisations even more compelling. 

This can be achieved though a co-ordinated approach as outlined here in this strategy, which will, when implemented, provide a clear framework of roles and intersections between the various organisations who have a part to play in the future of the DLR ecosystem.

The strategy being proposed will deliver a multi-level, cross-sector model. It incorporates:

· the requirements of commercial and non-commercial content and service providers such that they can add value to the sector

· the provision of a national infrastructure for the sustainable and efficient centralisation of services where necessary

· a recognition that existing local and regional activity should be harnessed to provide localised services around content

an objective to encourage organisations to focus on delivering valuable services which they are best placed to offer alongside the offerings of other organisations.

At a high level, the strategy provides a picture of the functions the ecosystem would enable through the role of a consumer, provider and supplier. It is assumed that some stakeholders may take more than one role. 
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Figure one helps to visualise this.

4 Key requirements

The following key requirements have been identified from research and in consultation with a range of stakeholders. 

4.1 Improving the availability, consistency and quality of information about DLRs will increase their take-up and effective use.

a.
There is broad agreement that improving the visibility of information about DLRs will lead to an increase in take-up and effective use.

b.
Dealing with the diversity of resources and usage scenarios will require a flexible approach to discovery, delivery and sharing.

c.
Encouraging communities of use around DLRs and contextual user reviews can serve to increase general usage and add value to publisher information about DLRs

d.
Users need to have the opportunity to access information from a number of services and interfaces that they are familiar with.

e.
Emphasis also needs to be placed on continuing professional development (CPD) that improves the capacity of the teaching community to make informed decisions about resource selection and use.

f.
Clarity in terms of the source of information about a DLR is often an important factor influencing end user decisions on what content to use and in what context.

4.2 A flexible approach to the definition of a DLR is required that spans disaggregated small resources through to fully produced application styled learning packages.

a.
Teachers and learners need to be able to access the full spectrum of resources, from packages of resources through to individual, disaggregated resources that can be personalised.

b.
Content providers need to be able to provide their content in a manner which supports their business – to provide complete packages with added value as well as disaggregated, atomic content for re-use.

4.3 Improving the delivery of appropriately licensed content to users is key.

a.
Wherever possible, steps should be taken to provide preview, delivery and access to resources as an integrated and joined up experience for end users.

b.
The licensing models provided in any new service need to support the wide variety of terms of use currently in operation – however, a national strategy could also help to develop a common approach to copyright, removing some of the confusion created by multiple approaches.

c.
Removing the fragmented approach to licensing and terms of use is a key objective in the minds of teachers and learners. 

4.4 User-generated and personalised content is an important part of a strategy to improve engagement with resource discovery, delivery and sharing.

a.
Expectations around engagement on the web are changing and in the education sector this presents interesting opportunities.

b.
User generated content and ‘publisher’ content should be seen as complementary and UGC services can be used to add value to content provision and usage.

c.
Combining UGC and the re-use of DLRs should be encouraged where possible, whilst ensuring any copyright and licensing conditions are respected for third party resources. 

4.5 Sharing resources is a central element of any strategy to improve resource discovery, delivery and sharing.

a.
Encouraging the ‘portability’ and ‘re-use’ of digital learning resources is a key requirement for teachers and learners to support personalised learning.

b.
Web-based services that support interoperability of DLRs and promote communities of sharing and resource debate should be enabled.

4.6 A central index, based on unique resource identifiers, would be an essential part of a national DLR strategy.

a.
A light-touch approach to centralised provision is preferred over significant market intervention.

b.
The process by which unique identifiers are obtained and allocated should be as simple as possible.

4.7 Metadata should be provided about DLRs to support discovery and provide rich information.

a.
For a central index to be successful, content providers will need to submit – or permit the harvest of – metadata about DLRs.

b.
An opportunity exists to take advantage of previous investment in digitisation and packaging of resources, both in public and private sectors, to populate the central index.

c.
To take advantage of this opportunity, the central index will need to accommodate a wide variety of content providers – commercial and public.

d.
A large number of DLRs have been developed and produced using public finance. The strategy should support mechanisms that make it easy for these resources to be made available via the ecosystem, in order to maximise the return on this investment.

e.
Equally, commercial content providers have invested in the development of metadata and content packaging, therefore the strategy needs to support this existing investment.

f.
Commercial and public sector content providers have adopted a number of standards or profiles for metadata, including those embedded in content packages and that these standards need to be supported, where appropriate.

g.
A strategy should be flexible enough to adapt to future metadata and packaging standards or profiles as they are developed.

4.8 The ecosystem should be based around a Service Oriented Architecture (SOA)F
F, with national co-ordination on technical interoperability and development.

a.
Centrally funded activity will only occur where necessary, so as to ensure sustainability, and it would be likely to focus on market uptake of the ecosystem via partnerships.

b.
There should be a focus on promotion of existing ‘best of breed’ services and enabling them to plug into the central index to add value.

c.
Existing best of breed services may be either commercial or publicly-funded, and may be based around existing communities (whether virtual or geographically specific).

d.
The strategy should ensure that the ecosystem can also plug into other initiatives using open standards that are designed to promote learning and teaching.

4.9 The ecosystem should support commercial service provision with new business opportunities/revenue streams for providers.

a.
The purpose of the strategy should be to establish consensus and provide direction for the creation of an environment where the provision of services can be encouraged, rather than mandating the means, manner or direction for each individual service.

b.
The strategy should make standards and Application Programming Interfaces (API)F
F available to open up opportunities for commercial vendors to launch unique and interesting new services.

c.
The strategy should incorporate best practice examples from other sectors, for example: the creation of application marketplaces; provision of detailed analytics on DLR usage to support market information; network effect marketing methods to promote DLR usage.

4.10 Federated access management can provide compelling benefits for removing barriers in the delivery and use of resources that have access restrictions.

a.
A co-ordinated approach to federated access management is essential to remove barriers to the usage of DLRs that have access restrictions.

b.
The strategy should include steps to accelerate the adoption of single sign-on. It is an important added value, from the perspective of the end user experience. 

5 Key components for the ecosystem

The DLR ecosystem will address the three aspects of discovery, delivery and sharing of resources.

The proposed architecture will include a central index of DLRs to facilitate improved discovery, containing information about resources from contributing providers. This central search index will take metadata from existing repositories and aggregation services. The index will be based on open standards and APIs and will be designed to create a ‘level playing field’ by minimising barriers to entry for content providers. 

To support the most seamless approach to resource delivery and anytime anywhere access, the ecosystem needs to be fully compliant with agreed standards for federated access management, supported by Becta, to ensure teachers, learners and parents can access all and only content they are licensed to use. The ecosystem will also provide options to support the uploading and delivery of packaged DLRs where that is desirable to publishers.

In order to actively encourage the use of resources, the proposed architecture will provide comprehensive APIs such that commercial offerings and existing communities of best practice can develop services to add UGC about existing DLRs. It is also understood that UGC, such as contextual user reviews, must be displayed in an effective manner around ‘published’ content.

Reflecting the fact that significant investment has been made already by publishers and learning platform vendors in standards and associated technologies, the proposed architecture will provide several alternative options for integration.

The wide variance in degree of granularity of DLR is also acknowledged and has informed the approach being proposed.

5.1 Resource discovery

5.1.1 How will the central index work?

The central index service will adopt a metadata schema that should contain a small number of mandatory fields (such as resource identifier and title) and a larger number of optional fields (such as description, a link to full metadata record, curriculum classification, age range, license terms, etc.) which can be mapped from existing metadata schemes in use. There could also be an option to index the full text content of textual resources (the equivalent of Google indexing).

Contributors of content should be offered a range of open standard lightweight technical mechanisms for populating the index automatically and to manually populate it via simple forms based web interfaces.

Technology services such as learning platforms and teacher networks should be able to search for resources using various search engine technologies that will have access to a range of core indices such as; title, publisher, usage terms. 

It is important to note that the function of the central search index is to allow other search services to access DLRs more directly and easily. The central index will only hold the core data required to offer a comprehensive, reliable and consistent service for other external search services to utilise.

The provision of a central index will allow numerous user facing search interfaces to evolve offering appropriate services for their user communities. The strategy has been designed to encourage innovation in these search services without stipulating specific functional requirements.

It is acknowledged that an item may have more than one identifier, for example an ISBN number, publishers own local repository id and so forth. If the proposed architecture is to provide unique identifiers for DLRs then the process must be as open and simple to integrate with as possible, in order to facilitate uptake by content contributors.

To best provide a framework where new services and content can be evolved and added over time, it is important that information can be exchanged between systems in a meaningful manner. This requires a clear set of rules for syntax and semantics. At the moment, systems which might wish to interoperate with the ecosystem use a variety of metadata schemes. In order to facilitate exchange of information, some form of mapping between these schemes is required. 

A number of studies funded by Becta have confirmed the importance and value of vocabulary services within the resource discovery infrastructure. Schemes which reference or include controlled sets of terms or vocabularies allow for more precision in finding DLRs and allow alternative location mechanisms, such as browsing through a hierarchy or network of terms, to be implemented. The use of vocabulary services within the ecosystem architecture also has the potential to allow third parties to map local or private vocabularies and to provide crosswalks between them. Sharing vocabularies and mapping between them will support interoperability. 

5.1.2 Key recommendations

a. 
A short and agreed list of light weight web based protocols will be adopted to enable publishers to have an easy way to provide data to the index service.

b.
All parties contributing content to the ecosystem must maintain a consistent approach to identity and resolution for each DLR metadata instance being provided to the index service.

c.
All parts of the ecosystem that access or use the content referenced in the index service must preserve an identifier’s original association with an item.

d.
The integration of search via multiple learning platforms should seek to avoid the creation of multiple silos of locally stored DLRs where possible.

e.
Learning platforms providing access to the centralised search index should provide services that communicate user feedback data to the central service. 

f.
Services which download resources indexed by the central index service should be encouraged to capture and provide simple analytics on content usage to be fed back to the publishing organisation.

g.
Mappings and cross walks between vocabularies should be utilised to better aid discoverability of resources.

5.2 Resource delivery

5.2.1 How will resource delivery be improved?

It is acknowledged that large scale content providers will have invested significantly over time in comprehensive architectures and models for the delivery of their digital content. In these cases existing commerce platforms will be in use and it is important that publishers are able to continue to offer their products via this commerce architecture.

However, it is also clear that many smaller scale publishers, online communities of teachers and the large number of public sector providers of free resources would benefit from a simple service for the delivery of their resources to users. The involvement of smaller or very niche contributors is essential to support as they can bring rich learning assets and contextual knowledge, which often includes valuable localised content that would not otherwise be visible to teachers and learners. 

Delivery of high-bandwidth digital content is a key component of the ecosystem. The infrastructure will provide a service for delivering high-bandwidth digital content to the user through improved access via the education network. This may be achieved by a range of approaches, to leverage the advantages of both local/regional architectures and the JANET network.

The ecosystem architecture will prioritise the provision of open standard APIs for federated access management so that third party publishing commerce services may integrate, if they should wish to, with the central index. 

5.2.2 Key recommendations

a.
A co-ordinated and inclusive approach to access and identity management must be provided for integrating user requests for resources with external services.

b.
The previewing of DLRs before purchase should be facilitated. 

c.
Storage and delivery of DLRs would be useful for providers or individuals offering UGC content who would not otherwise be able to take part in the ecosystem.

d.
The delivery of high-bandwidth content will require support through a range of approaches leveraging the advantages of both local/regional architectures and the JANET high speed backbone.

e.
Existing services should provide the basis for the ecosystem at its outset and, over time, a more unified content exchange model could emerge.

5.3 Resource sharing

5.3.1 How will the added value services work?

Value added services within the architecture include both the ability for end users to provide active feedback (eg user recommendations and discussion, usage guidance, social bookmarking) and the enhancement of records by community groups and specialist networks. 

In both cases the underlying principle is that the integrity of the original descriptive metadata (as provided by the author or publisher) is not affected but that the additional information is held in logically separate systems. As a result, systems which contain UGC about existing DLRs will be treated as logically separate from DLR and metadata repositories, even though the two types of data may often be combined into unified customer facing services. 

In order to best support the contributions of teachers to this DLR ecosystem it will be essential to allow ease of integration of existing community services where large populations of web active teachers already reside. Additionally it will be of value to provide the ability for individual teachers to contribute DLRs to the ecosystem. 

It is often reported that a major inhibitor preventing individual teachers from sharing DLRs that they have developed for their own use is concern of copyright and IPR issues relating to components of the DLR (eg images downloaded from the internet). Similarly, many service providers seek to limit their potential risk by asking users (both when uploading and downloading) to accept restrictive licensing terms or make assertions about the source and/or use of materials.

It would be valuable to have a registry of agreed sets of licenses with ways of identifying them and including them in the base metadata profile. An index service which links DLRs to license conditions could help with the above concerns over tracking IPR of reused content.

5.3.2 Key recommendations

a.
The creation of customer facing services to drive the sharing of DLRs must be facilitated through the ecosystem.

b.
The ecosystem must facilitate the availability of UGC about existing DLRs within the ecosystem, in such a way as to add value to the experience of all users nationally.

c.
Service provision to support the contribution of UGC resources from existing communities and from individual teachers via the web must be facilitated.

6 Roadmap for implementation

The phases indicated below are indicative of the process by which work will be undertaken. Further clarification of timings and more precise definition of actions and deliverables will be created through further consultation with stakeholders.  

6.1 Phase 1: Leveraging existing service compatibility

In this phase the focus will be on quick win partnerships and integrations of existing services, along with maintaining the active input and participation of stakeholders and prototyping of the ecosystem’s core service components. 

a.
Document and share metadata schema for central sign post service with the market place.

b.
Document and share content packaging options and specifications with the market.

c.
Document and share detailed technical blueprints and chosen open standard requirements to best support the development of a flexible overall SOA for the ecosystem.

d.
Maintain stakeholder and market place engagement process to best align central indexing service and standards work with commercial agendas and realities of the market.

e.
Ensure the development of a prototype central index service on which to base a proof of concept trial.

f.
Gain involvement from stakeholders to participate in a proof of concept.

g.
Facilitate proof of concept to trial the interplay of services, API’s and standards, through the integration of the central index with existing and developing customer facing services. Gain support and evidence from the end user community as to validity and value of the approach.

h.
Refine the index and determine next iteration of work prior to more widespread market availability.

6.2 Phase 2: Extending the reach of the ecosystem

In this phase of activity the focus will be on moving beyond the prototype and releasing the central index service as a fully sustainable delivery model, brokering further partnerships and the proactive marketing of the overall ecosystem to end users to drive adoption.

a.
Provision made by active stakeholders to all teachers and learners within England of an initial level of service, exploiting the central index through added-value services.

b.
CPD and marketing initiatives launched to drive adoption and use of initial services in the ecosystem.

c.
Investigation of procurement processes and models at local authority and school levels to best align the ecosystem with the purchasing processes.

d.
Work with stakeholders to drive rapid adoption of the services offered.

e.
Widening of the net to engage with global media technology models and stakeholders to add further value to the services on offer. 

f.
Devise further tactical and strategic activity in order to best encourage the creation of new innovative specialist services to move the strategy towards delivering a world class experience for education.

�	 User Generated Content (UGC) – either a new digital learning resource created by a user or contextual reviews, non-authoritative tagging and social bookmarks that refer to an existing digital learning resource.


�	 Service Oriented Architecture (SOA) – a collection of loosely coupled web-based services utilising platform agnostic and open standard interfaces, which offer discrete sets of functionality for integration with client applications whilst hiding the underlying implementation detail.


�	 Application Programming Interface (API) – a set of functions, classes and variables supplied by an application/service vendor to third party software developers for enabling integration within other logically independent applications or services.
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