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Abstract
Drawing on our experience of supporting a nationwide Open Educational Resources programme (the UKOER programme), this presentation will consider the diverse range of approaches to describing OERs that have emerged across the programme and their impact on resource sharing, workflows, and an aggregate view of the resources.
Due to the diverse nature of the projects in the programme, ranging from individual educators to discipline-based consortia and institutions, it was apparent that no one technical or descriptive solution would fit all.  Consequently projects were mandated to supply only a limited amount of descriptive information (programme tag, author, title, date, url, file format, file size, rights)   with some additional information suggested (language, subject classifications, keywords, tags, comments, description). Projects were free to choose how this information should be encoded (if at all), stored, and shared. 
In response, the projects have taken many different approaches to the description and management of resources. These range from using traditional highly structured and detailed metadata standards to approaches using whatever descriptions are supported by particular web2.0 applications.  This experimental approach to resource description offers the wider OER community an opportunity to examine and assess the implications of different strategies for resource description and management
This paper illustrates a number of examples of projects’ approaches to description, noting the workflows and effort involved. We will consider the relationship of the choice of tool (repository, web2.0 application, VLE) to the choice of standards; and the relationship between local requirements and those of the wider community.
We will consider the impact of those choices on the dissemination and discoverability of resources. For example, the implications of resource description choices for discovery services which draw on multiple sources of OERs.
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Introduction
The Open Educational Resources Programme is a collaboration between the JISC and the Higher Education Academy in the UK. The Higher Education Funding Council for England (HEFCE) has provided an initial £5.7 million of funding for 29 pilot projects, plus associated support activities, (April 2009 to March 2010) which will explore how to expand the open availability and use of free, high quality online educational resources. The programme funded seven projects working with institutions, eight working with individual academics, and fourteen projects working with subject-based consortia. Further information about the programme and links to the projects can be found on the JISC website (JISC, 2010).
CETIS (the Centre for Educational Technology and Interoperability Standards), a JISC innovation support centre, is providing strategic and technical support for UKOER at both programme and project level. This involves helping projects to meet the technical requirements outlined in the UKOER call and engaging with issues that arise over the course of the programme. CETIS has had technical conversations with each project to review their choices and record them in an open project directory. Most of the data and reflections that form the basis of this paper are drawn from these conversations. When questions or issues emerged from specific conversations CETIS were often able to provide further programme level guidance through the CETIS blogs (which are aggregated onto the CETIS website). The model of support we provided is detailed further in [Robertson, 2010].
This paper will explore the choices the pilot projects made regarding applications to store, manage, and share Open Educational Resources and the descriptive information they recorded.

Approaches to sharing and describing educational materials
Although the two approaches outlined here tend towards caricature they usefully sketch two distinct “movements” with quite different views on the most productive way to share resources. In reality most projects have adopted approaches that may be placed on a continuum between these two extremes.

The learning object approach
One model for managing and sharing resources is the approach characterized by the concept of the reusable learning object (RLO). This approach tends to strive to create context independent learning materials that can be easily adapted and reused by teachers. The materials may frequently  be packaged using specifications such as IMS Content Packaging or ADL SCORM and described using domain specific metadata standards such as the IEEE LOM. In addition there is usually some intention to record, within the metadata, information about the pedagogical approach of the resource. The assumed context of discovery involves search tools that allow refined searching to pinpoint the resources that match the required pedagogic parameters.
There is, however, little evidence of substantive real world use of much of the pedagogic metadata supported by the LOM’s educational fields and, outside of particular contexts such as membership communities, there has not been widespread support for such discovery. 
RLOs may be seen as costly and complex to create, and where they have been produced on a large scale this has frequently required an influx of supplementary funding. In addition, RLO production workflows may involve teams of individuals including teachers and academics, learning technologists and cataloguers.  Due perhaps to a perception that the investment required to produce these resources needs to be protected; they tend to circulate in closed systems or “learning object economies”. 

The light touch approach
At the other end of the continuum there are very active communities which share learning resources through tools such as blogs, resource sharing services, and websites, often using minimal formal metadata, if any at all. What little information is recorded, frequently just author and license, is often applied to all the authors contributions en mass or to the site or blog as a whole. Sharing in this manner is attractive and accessible to individual teachers and academics and is, indeed, characterized by enthusiastic individuals. Examples of this type of informal sharing include the use of web 2.0 applications like Flickr and SlideShare to disseminate educational resources and the NSDL [Expert voices] blogs. This approach is in some ways very web-friendly and Google friendly but in order to participate in such informal communities it is necessary for individuals to be aware of existing networks and of the tools and technologies that support them.
	Frequently the licences adopted are varieties of Creative Commons (CC) licences which are increasingly used and recognized – particularly in connection with web 2.0 services that often permit advanced search options limiting results to a chosen CC licence.
In terms of resource description it should be noted however, that there are plenty of examples of light weight descriptions using formal standards and rich descriptions using informal approaches.

The approach of the UKOER programme
The UKOER programme has two primary aims;  to release significant amounts of existing learning resources online with clear and open licenses and to  develop and embedded long term commitment to the release of OERs within institutions and subject communities (JISC, 2010). Given that UKOER is a pilot programme and that exploring technical developments and implementing particular standards was not for a primary objective, the decision was taken not to mandate a specific technical approach or resource description profile.  The only technical guideline given to projects was that they should record a minimal set of information to be associated with each released resource.

Technical and metadata guidelines
The programme guidelines initially stated: “Projects are free to use any system or application as long as it is capable of delivering content freely on the open web. However all projects must also deposit their content in JorumOpen. In addition projects should use platforms that are capable of generating RSS/Atom feeds, particularly for collections of resources; e.g. YouTube channels. Although this programme is not about technical development projects are encouraged to make the most of the functionality provided by their chosen delivery platforms.” (Campbell, Technical, 2009)
The resource description guidance for the programme was set out in a similar manner (Campbell, Metadata, 2009) with minimal sets of mandatory and recommended information outlined. 

The mandatory information is as follows: 
· the programme tag: ukoer
· Title
· Author (or owner / contributor)
· Date (creation / upload)
· URL
· File format (likely to be automatic)
· File Size (likely to be automatic)

The additional recommended information is:
· Language
· Subject classifications
· Keywords
· Tags
· Comments
· Description

Anticipated outcomes
It was hoped such a wide technical brief would encourage projects to chose technical and resource description solutions that would be most appropriate for releasing content and embedding sustainable practices within their own institutions and subject domains. Furthermore it was hoped that by allowing such free reign projects would develop sustainable solutions tailored to their own individual workflows. To this end, projects were encouraged to treat the programme as a pilot and to consider any approach that seemed reasonable within the terms of the call.
Although this exploratory use of a wide range of tools, applications and resource description strategies was not the primary aim of the programme, it was an intended secondary objective and has provided a valuable opportunity to explore the comparative usefulness of different approaches to managing and sharing open educational resources. 
For a development programme this “anything goes” approach to technical choices and resource description is unusual and not without risk. Projects might get lost in overly complex metadata or their associated descriptions might be so thin as to inhibit resource discovery and retrieval. In addition there is a possibility that the tools and applications used might result in sustainability and scalability problems or may not adequately support open access to and reuse of resources.
However, it is important to bear in mind that UKOER is a pilot and that the experience gained from approaches that prove to be unsuccessful and unsustainable has the potential to be as informative and useful to the programme and wider community as more successful approaches, provided it is possible to identify critical factors.

Factors influencing descriptive choices 
By way of introducing a review of these factors it is worth noting that many projects entered into the programme with specific applications and technical infrastructure in mind. Many had also provisionally identified standards and specifications they intended to use. 

The influence of CETIS
CETIS initially encouraged projects to carefully consider their local resource description requirements, i.e. what information they would need for their immediate users to be able to store and recover resources from their systems. Resource description issues and choices were discussed in an online support conference hosted by CETIS during the first quarter of the programme.   This helped projects to identify what information they regarded as essential for specific key purposes.
	CETIS also presented the descriptive requirements of the programme in the context of other major OER initiatives both to illustrate the relevance of the mandated information and also to show that by complying with the programme requirements projects could also participate in wider networks.
	This information was summarized in a series of blog posts ‘Comparing metadata requirements for OERs’ (Robertson, Part 1, Part 2, and Part 3, 2009) and ‘About metadata & resource description’ (Barker, Part 1 & Part 2, 2009). 
Throughout these discussions CETIS deliberately focused on resource description requirements in general terms as opposed to the implementation of any one particular metadata standard per se.  Some projects however did begin by identifying a specific metadata standard to use in which case CETIS where happy to provide guidance on adoption and implementation as this is one of the centre’s primary areas of expertise.  

System choice
The biggest observable influence on projects’ resource description strategies and, where relevant, choice of metadata standards, was the choice of resource management system they had elected to use. For many projects, whether they had chosen to use the IEEE LOM, Dublin Core or a set of simple descriptions this choice was effectively dictated by what their chosen platform natively suppored. 
This pattern was somewhat visible in the initial project plans, but became clearer during the technical conversations. Projects repeatedly explained that the standards they identified as relevant were those that their chosen platform supported. This was equally true for projects using VLEs or repositories where support for particular standards came out of the box and for those projects opting to use web2.0 tools. Although in the latter case it may be less immediately obvious what standards the application supports. 
	This consequential adoption of standards is primarily a result of the UKOER programme explicitly prohibiting tools and application development.  Projects were required to use applications they already had access to or those which were available on the open web. There are two notable exceptions to this general trend; some projects used applications that provided them with a choice of standards and, less commonly, a few projects implemented standards not already supported by their chosen application out of the box.  

	Project team background
The experience and background of the project team had a similar though somewhat lesser influence on resource description strategies and standards. The influence of the team on the selection of standards is somewhat secondary to the system choice for two reasons: firstly there is no budget within the programme for purchasing new systems and given the short duration of the programme, it is probable that supported applications will have greater longevity than project staff.
The expertise of the team did however have a significant influence where projects had implemented optional or extra functionality or created output mappings to add additional support for new standards.

Role of network or wider community
It might be assumed that participation in the wider OER networks would be a key driver for projects to support particular standards, however the impact of these wider communities and networks has been limited to relatively few projects. It is perhaps not surprising that the projects that are engaged in wider OER networks, and who support the standards and descriptive information they require, already had some existing connection with the OER movement prior to the programme,  already had some experience in the domain or were seeking to establish a presence in the wider OER movement.
	Some examples of projects whose selection and use of standards was directly influenced by wider networks included the OpenSpires project and the Berlin project. OpenSpires was involved in a number of international projects around the digital distribution of podcasts and videos of lectures. To accommodate the metadata requirements of the diverse communities they interacted with (from the Matterhorn project to iTunesU) they had a master database of descriptive information and outputed it in whatever standard or application profile was required. The Berlin project built connections with OER initiatives in Africa and joined the  Open Course Ware Consortium. As a result, their selection of supported standards was likely to develop to harmonise with the standards used in these initiatives (such as the OCWC RSS format). 

Aggregator services
One specific subgroup of the wider OER network that had a particular influence are aggregators providing resource discovery services.  Such services aggregate information about available resources from many OERs providers and combine it to facilitate searching through all the harvested providers.  Such discovery services typically make use of standards such as RSS or OAI-PMH, although OAI-PMH is a well-established standard for this purpose in the domain of scholarly communications and Open Access, RSS appears to be used more widely for open educational resources. 
It should be noted however, that the influence of aggregators does not necessarily impact on which standards are implemented within local systems. However aggregators are likely to require the support of additional standards for the purpose of export and the ease with which they can be added or configured depends entirely on the specific platform chosen for managing and sharing OERs. 
There is one aggregation service that has had a marked impact on how institutional projects have adopted standards and implemented RSS feeds and that is iTunesU. Participation in iTunesU is by agreement with Apple, and has specific and undemanding, if somewhat idiosyncratic, requirements relating to granularity of materials and associated cover images.  These requirements are so that the materials fit and display sensibly within the iTunes model and software. Although iTunesU content is free it is not necessarily open due to licensing ambiguities. Also the use of the service is dependent on the installation of client software by the user. However, the prominence of the service, its audience and market share, coupled with the opportunity for the dissemination of the institutional brand or impact on an individual’s reputation has been a compelling argument for many to use the platform to host their content. A  number of projects highlighted the appeal of iTunesU to academics to encourage them to volunteer content, and to institutions when working to embed OER approaches. In addition adoption of iTunesU necessitated that projects tailored their choice and use of standards to comply with iTunesU’s requirements (CETIS, OTTER, 2009). As an interesting aside, some of the individual UKOER projects that chose to use iTunesU have had to negotiate how their content relates to the platforms institutional channel (CETIS, mmtv, 2009).

Role of Jorum / deposit tool (and versions)
Jorum is the JISC funded UK national repository for learning materials. A new entirely open service, JorumOpen, launched earlier this year to support the programme and provide a single point of access to information about the resources released through UKOER and in many cases to the resources themselves. At the beginning of the programme CETIS compared the current descriptive requirements for deposit in JorumOpen with the mandated UKOER requirements.


Figure 1: Chart of descriptive requirements of UKOER, Jorum, and DiscoverEd. (Robertson, OER part 2, 2009)

The above graph gives an overall impression of the comparison. The height of the bars corresponds respectively to whether information is mandatory, system generated, or recommended. Jorum’s requirements are represented in red and the programme’s in blue. From this it can be seen that Jorum’s initial requirements were generally less stringent than those of the programme and Jorum had not intended to add to these requirements. As the programme progressed however, and as the JorumOpen service evolved, it had some impact on the information projects were required to provide and the standards they supported as a result of the service’s provision for bulk and single item upload.
Prior to its launch JorumOpen provided a single item deposit tool for projects to upload materials to a holding area, for later transfer to the repository. The tool required basic information to be submitted along with each resource.  This information formed the basis of metadata records augmented with data generated by the repository system. In light of feedback, when JorumOpen launched, the information required by the deposit tool was modified. This modification clearly had an impact on the information associated with resources in the repository. This may be of some significance in so far as it affected the aggregated information available, but was perhaps of more significance for projects who had chosen to release their materials only though JorumOpen as it directly impacted the aggregate view of their resources. 
	In addition to the individual item upload tool JorumOpen also explored bulk upload functionality in parallel with the programme’s development. A variety of bulk deposit options were investigated, however given the inevitable pressure of time JorumOpen had to be relatively proscriptive in dictating bulk upload formats. This inevitably resulted in some projects adopting standards and technologies they might not otherwise have considered at that particular stage.
As projects were making implementation decisions at the same time as JorumOpen was finalizing details of its service, some projects second guessed their choices based on approaches used by the existing Jorum service and got somewhat wrong footed when JorumOpen developed it’s repository on a DSpace implementation supporting Dublin Core whereas the earlier Jorum service was based on IntraLibrary and IEEE LOM.  This has not necessarily had an adverse effect on the programme as a whole but did result in one project investing some effort in mapping their resource descriptions to the LOM, an unnecessary step for deposit in JorumOpen.  However the project’s additional LOM mapping does make their content more interoperable with other repositories and communities.
A final point regarding JorumOpen and engaging with wider OER networks; some projects have took the strategic decision not to participate  directly in wider networks based on the assumption that JorumOpen would either provide the locus of interaction with global OER networks or provide projects with an export format that would interoperate with these networks. 

Patterns of use in UKOER
The following data has been gathered from technical interviews with the projects throughout the course of the programme.  As such, it is important to note that the choices made by some projects developed over the duration of the programme. 

The following notes apply to all the graphs: 
· There are 28 projects recorded. 
· Projects may occur more than once in any given graph if they use more than one of the technologies listed.
· The graphs refer to the number of platforms that support a given standard; they do not refer to or imply active use of the standard.
· CMS refers to Content Management System and not to Course Management System.
· The data itself is available from the tool CETIS project monitoring tool, PROD. 
· A preliminary analysis of the data has been undertaken and disseminated via the CETIS blogs. Ongoing data capture, synthesis, and reflection will also be reported on the CETIS site at http://jisc.cetis.ac.uk/topic/oer  
 
Resource management approaches
Types of system used
An initial overview of the data, see figure 2,  provides an indication of the general trends in the platforms chosen to support the release of OERs.

Interesting points to note include:
· The relatively high number of projects that opted to create their own system. For more information see Robertson (2010, Custom).
· The widespread uptake of web 2.0 tools (this is explored further in the next graph)
· The relatively low use of virtual learning environments – this is perhaps indicative of: a) the focus on resource sharing rather than resource use b) the ‘closed’ nature of many VLEs. 

Figure 2: Platform choices in UKOER


Specific systems used
Observations from the platform choices (figure 3):
· There was some innovative use of web 2.0 technology in the programme and there was general awareness of the utility of web 2.0 technologies and applications for dissemination. The web2.0 technology used most frequently by the UKOER programme was YouTube.  While there were likely to be many factors which influenced its adoption a key issue YouTube addresses is that it allows video steaming without having to resource bandwidth requirements locally.  In addition it allows fairly ubiquitous and straightforward embedding of resources. Several projects, such as TRUE (CETIS, TRUE, 2009), kept local copies of their videos in their repositories but used YouTube to provide open access to them.
· With respect to the use of repositories there was a fairly even distribution of learning object repositories and repositories traditionally used for scholarly communications. Perhaps more interestingly, irrespective of their intended use the majority of repositories held both educational materials and scholarly works For example, the Unicycle project used Intralibrary (originally a learning object repository system) but hosted both OERs and research materials.
· One likely reason for the use of MySQL by all those projects that created custom repositories was that all these projects belonged to the Subject Centre strand and given that the Higher Education Academy Subject Centre infrastructure uses MySQL it may be assumed that installed software and the expertise to customize it were readily available.

Figure 3: Detailed platform choices in UKOER

Descriptive Metadata Standards
The descriptive metadata standards used by projects are outlined below. 


Figure 4: Metadata standards in use in UKOER

There are a few features of the data worth noting:
· The appearance of MODS resulted from the intended transfer of OERs from the Skills for Scientists project to a local repository for preservation purposes.  This transfer was scheduled to take place after the funded phase of the project concluded.
· Five of the projects using Dublin Core were also primarily using the IEEE LOM.
· One project using the IEEE LOM as their base standard created a mapping to Dublin Core to promote interoperability.
· One project using Dublin Core as their base standard created a mapping to IEEE LOM to promote interoperability.
· The relatively common use of the IMS Question and Test Introperability (QTI) specification, was both unexpected and intriguing. Upon closer inspection there were three main types of use:
· Projects mediating QTI items.
· Projects which could export some of their content as QTI items.
· Projects actively releasing QTI items.
· Some projects did not use any descriptive metadata standards. In some cases this was because the systems or platforms used did not require metadata as such, in others it was because they are using JorumOpen as their repository and with project systems acting only as a staging ground prior to deposit.

Dissemination standards
As mentioned earlier there were various standards that facilitate the dissemination of content. Their use in the programme is outlined below.


Figure 5: Dissemination standards in UKOER

Comments on the available ‘feeds’:
· Although many projects could generate some form of RSS feed what is not clear from this data (and what many projects were still working through at the time of writing) is what form of feed they were, or would be, generating. More fully:
· There are distinct tensions in the use of partial and complete feeds of the OERs stored in a system.
· Some feed consumers have specific requirements in terms of content and structure. The above graph therefore does not indicate the usability of the RSS feeds in all situations.
· The ability to edit the information included in RSS feeds is highly dependent on the system or platform used.
· Support for OAI-PMH is largely provided by repositories. However, it was not clear at the time of writing whether the metadata provided would usable by any service that might harvest it.
· One project’s use of OAI-ORE was particularly innovative - ChemistryFM  was managing and sharing resources in WordPress but used the OAI-ORE plugin to export the resources to a repository for preservation purposes (CETIS, ChemistryFM, 2009).

Packaging formats
The following packaging formats were supported by applications used across the programme: 


Figure 6: Packaging formats in use in UKOER

Whether projects are actively choose to use these formats was only partially known:
· At least two projects used IMS Content Packaging as a mechanism to deposit to JORUM.
· Two projects were mediating, but not editing, IMS Content Packages created by academics.
· The recorded use of Zip as a packaging format is unrepresentative – in initial interviews it was regarded as too generic to specifically record.

Resource formats
At the time of writing a full inventory of the format of resources created by the programme is not possible. However the formats used include: PDF, DOC, PPT, SWF, QTI, MP3, MP4, FLV, JPEG, PNG, SVG, WMV, OGG, WAV, AVI, WMF, AAC. It is noteworthy that most projects, with the exception of a number of institutional projects, took the decision not to standardize the audio or video formats they used and rather to mediate the formats provided by contributing academics. 

Impact of these choices
Although little over a month of the programme remained at the time of writing it is impossible to present a comprehensive summary of the impact of the standards used as many projects were expected to release the bulk of their content in the final weeks of their funding phase. The technical synthesis of UKOER is, therefore, still very much in progress, however the following themes have emerged:
1 Projects have gravitated to technologies they were familiar with and already had in place.
2 The programme has succeeded in soliciting a variety of technical responses to the challenge of managing and sharing OERs. A mixture of elearning platforms, repositories, and innovative approaches to sharing have been used.
3 The standards being used are often embedded in systems and the selection of a standard is merely a consequence of the selection of system.
4 The pilot programme points to ways forward to using both web2.0 applications and digital repositories for sharing and managing OERs.
5 Projects have chosen multiple platforms to support different functions such as: preservation, streaming, marketing, advocacy.
6 The choices made mostly reflect an emphasis on resource management and sharing; few projects are using technology that supports course delivery. Projects have tended to focus on other academics, rather than students, as the consumers of the materials produced. At this stage it is not clear if there is any causal link between the focus on academic end users and the technologies adopted by the projects.
7 Although many projects can produce RSS feeds, the ability to use these feeds to support any form of bulk import into JorumOpen has been problematic as the content and format of these feeds varies dramatically.

Assessing the impact of these choices in aggregate
It is too soon to ascertain the impact of these factors in relation to individual resources and aggregations of resources. This would require a detailed analysis of all materials produced across the programme both within and outwith the context of JorumOpen, however at this point, many projects are still in the process of releasing their resources. 

Some issues relating to aggregation have already emerged through the process of depositing into JorumOpen: 
1. There are likely to be differences in how author names have been recorded.
2. The JorumOpen deposit tool will provide some form of standardization by requiring a minimal set of descriptive fields.
3. The infrastructure of JorumOpen will be able to generate some of the required information, e.g. file format, size, etc;  across the set of resources it holds. 
4. The redevelopment of the deposit tool has resulted in some issues regarding the inclusion of contributing institution details.  As a result the author field of some resources will also include institutional information.
5. One project has created and released a short cataloguing guide to address issues they have already encountered. (UK Centre for Bioscience, 2010). 

Next steps
As the UKOER programme draws to a close the synthesis work is ongoing. The next stages of technical synthesis are to work with the Jorum team to document the approaches projects have used to represent or deposit their materials, to examine more carefully the collection of resources in JorumOpen and the visibility of resources hosted elsewhere. To work with projects to examine the feasibility of tracking the use of resources released through the programme.  And finally to consider what technical advice and guidance can be provided for any future development programmes and projects working in this area as a result of lessons learned from this pilot.
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