
JISC CETIS March 2009 Informal Horizon Scan
This report looks at some of the key technology trends and issues we perceive as being of interest and relevance to CETIS. It forms a logical bridge between the question, from the point of view of CETIS staff, “what are the issues at hand” and “what should we do about them”. A great deal of ground is not scanned in this paper and it should be understood that no formal prioritisation process was undertaken. 

1. Competences 

Competences in education have emerged as a serious topic, with increased coverage and activity in 2008. Major standards initiatives in this area have started to collaborate (IMS, HR-XML, ISO), and there have been many new competence framework initiatives from EU governments. However, progress on the ground has been relatively limited, and major e-learning systems have not yet adopted competence-oriented approaches. Also, key achievement policy areas such as HEAR and the Europass Diploma Supplement have not identified a strategy for handling competences. 

The topic of competences is closely connected to two areas of our work that have been current for quite a while, which suggests that we are quite well placed to offer leadership in this area. 

· XCRI has the facility for referencing competences either as intended learning outcomes of courses, or for course prerequisites; though practice in this area seems not to be firmly established. 

· The PIOP projects
, through the LEAP2A specification
, have been grappling which this matter for a while, in the context of e-portfolio practice and interoperability. There does seem to be some common practice slowly emerging here. 

2. Learning Platforms 

IMS has positioned the Common Cartridge, Learner Information Services (formerly enterprise) and Learning Tools Interoperability as "IMS Digital Learning Services", which together connect some of the major concerns of e-learning: content, group management, and tools. In the wider web community, the W3C widgets specification is close to completion, as the OpenSocial, oAuth, OpenID, and Atom technologies continue to gain adoption. 

More widely, there is a noticeable trend to disaggregate learning platforms. This is most evident in learning platforms that operate more as "containers" for widgets and services, rather than as predefined applications. Sakai 3.0 and the future Blackboard system are examples of such an approach. 

The more radical aspect of the same trend is to 'invert' the learning platform by offering VLE functions as services that can be consumed in as wide a range of existing web platforms as possible. Sakai 3.0 appears to enable a degree of such functionality, as does a widget platform such as Wookie server. CommonNeed offer a service that is specifically designed for such use, with custom integration between an institution's systems and the learning platform in the cloud. 

New types of "widget" embedding platforms also have potential, such as TVs, game consoles, digital photo frames, and new devices such as Chumby. 

3. Repository Interfaces 

SWORD has continued to attract adoption in the repositories community, primarily in the areas of scholarly works repositories. However there is significant potential for use of SWORD for learning resources. Additionally, SWORD may be complementary to the OASIS CMIS specification, and open specification for interacting with general Content Management Systems. Like SWORD, CMIS is based on the IETF Atom standard for its core technology. The combination of CMIS and SWORD may be a successful alternative to the previous generations of interoperability specifications which came largely out of the academic sector; it may also foster connectivity between learning resource repositories, enterprise content management systems, and research platforms - something which would be worth investigating. 

4. Achievement Services 

There is a lot of interest in providing richer electronic achievement information services in the UK, with three initiatives currently underway: the MIAP Learner Record service, the HEFCE HERO+ service, and services supporting the Higher Education Achievement Report (HEAR). Each of these focuses on access to verifiable qualifications; the HEAR also allows access to verifiable transcripts of unit results, and other supporting information, which may include competence information in the future. The Phase 2 trials of HEAR began in February. Overall, the key issue is coordination across these services to prevent fragmentation; the ISB being one vehicle for this. 

5. Web Architecture 

In 2008 Service-Oriented Architecture stopped being the buzz-phrase and has been replaced by Web-Oriented Architecture (also known as Resource-Oriented Architecture). While both favour "service orientation" in terms of overall organisational strategy, implementations differ, with WOA favouring lightweight services based on core web standards rather than advanced protocols. Web services and applications being developed in the education sector will increasingly make use of WOA rather than purely SOA. 

Another related development has been mixed online/offline support from web applications. As well as new platforms such Adobe AIR and Google Gears, the HTML 5 specification provides for local data storage associated with web pages and domains, dramatically increasing the potential for local data management from the very limited capabilities offered by cookies. Significant portions of HTML 5 is already being adopted by web browsers and rendering engines such as WebKit. 

6. Distributed identity 

There is continued adoption of distributed identity technologies, particularly OpenID and oAuth, with takeup by the major vendors such as Google and Yahoo! The accession to the OpenID board of Facebook and PayPal is also indicative of how important these developments are becoming. oAuth, a technology for enabling applications and services to be granted access to data and APIs, has been submitted to the IETF for standardisation, and has also been implemented at many points in the Google application platform. Moving forwards, whenever issues of identity and trust arise, a careful consideration of these technologies will be required, not just of institution-centric, or UK-federation-centric implementations; work on bridging identity and trust across e-government, sectoral and personal systems may be a key area. 

7. Virtualisation of Services 

Virtualisation was identified as the number one trend to watch by Gartner for 2009, although the phrase "cloud computing" has made more headlines. Virtualisation is about enabling services - including storage and processing - to be abstracted from deployment. This is the enabling technology underpinning, for example, using Amazon Web Services (AWS) instead of local storage arrays. However virtualization is not just cloud computing; it also enables other types of outsourcing, insourcing and managed deployment. Currently, most education applications do not take advantage of virtualization, and tend to be connected more directly to dedicated databases; however plugins for AWS and other external storage options are increasingly common. Issues worth considering include whether virtualization can be more elegantly supported in future and the implications of virtualizarion at the institutional policy and process level. 

Both “virtualisation” and “cloud computing” are suffering from the consequences of inappropriate or creative usage that has led to a state of affairs where there is often confusion with “software as a service” (SaaS), “application service provision”, “shared services” etc. 

8. Mobile learning infrastructure 

Interest in mobile learning peaked very early, at a time when mobile phones were relatively poor in terms of functionality, network coverage was patchy, and mobile internet access very restricted. The situation has improved dramatically with good network connectivity, larger number of students and workers with very capable devices, and unrestricted internet access replacing restrictive WAP. The introduction of the iPhone, Google Android, and the move of Symbian to Open Source are significant developments, and we can see increasing amount of Internet activity taking place between mobile devices and online services. Many of the popular online services now have complementary mobile applications bringing rich functionality to devices (e.g. Facebook, Twitter, Last.fm); this approach may prove useful for education services. 

Key developments have been in areas such as "Application Stores" on some platforms, making it far easier to distribute software to devices; the introduction of touch-screen technology enabling much larger screen sizes and resolutions; and the bundling of unlimited mobile broadband with mobile contracts. The combined effect of technology improvement and acceptance into the cultural mainstream is highly significant. 

Another recent development of interest has been the phenomenal success of the Netbook sector, with smaller, low-cost, low-power laptops retailing for under £200; in some cases these have been offered free with mobile broadband contracts in the same fashion as handsets. 

Together these developments provide us with a far richer, ubiquitous mobile/portable infrastructure than was available during the early explorations into "m-learning", and which has a tremendous potential for new activity. 

In terms of standards, the market is currently fragmented between Apple, Google, Windows Mobile, Symbian (Nokia), and Palm platforms. While the W3C Widgets specification could harmonise some of this at a very basic level for very simple applications on some of these platforms, developers will still have to build applications for multiple platforms that use different SDKs, programming languages, and platform capabilities, and this will provide a challenge in moving m-learning services to production use. Other key issues in this space are "lazy" synchronization between mobile platforms and online services (the Oracle BITSY/AtomDB submission to W3C is interesting here), and authorization between mobile applications and online services, where specifications such as oAuth may become important. 

9. Location Services and Resource Scheduling 

Location information is becoming more common in information systems, with increasing numbers of devices supporting location awareness services. As well as GPS and mobile signal triangulation on mobile devices, WiFi-based location using services such as Skyhook is now available on laptops and other wi-fi enabled devices. Automatic location services are still not wholly reliable, but do enable new functionality for particular applications. 

As well as increasing location capability, there have been a number of innovations in the management of time - particularly, "meeting manager" tools have proven popular, filling the gap left between closed systems such as Microsoft Exchange. 

The combination of location services, open time management, and open calendaring (e.g. iCal/Google Calendar) offers possibilities for flexible resource management in less formal situations (such as scheduling ad-hoc collaboration), and the relation to more formal resource scheduling systems such as university facilities management and timetabling systems can be explored. Some JISC projects have been looking into this area such as OnlyConnect, and innovation in flexible facilities management and capacity planning may be a useful area to investigate in future. 

10. CRM 

Customer Relationship Management is now well established as one of the enterprise computing topics, but has been patchily adopted within HE and FE. However, interest is picking up within the sector, and JISC plans to fund a number of projects in this space as part of its BCE activity. CRM has potential impact on key areas such as recruitment and retention, and like the Managed Learning Environment, CRM requires integration of a wide range of user-facing and back-office systems as well as an institutional structure and culture that makes CRM ICT support a workable proposition. In particular, the interaction between central services and the use of social software, mobile technologies, and other user-owned technology will be a key part of a future CRM strategy in education, and would benefit from further investigation. 

In addition to CRM, there has been a recent development of VRM, Vendor Relationship Management, which has many of the characteristics of the Personal Learning Environment - rather than systems for companies to manage relationships with many customers, VRM is about the technology to enable an individual to manage relationships with many companies. The CRM-VRM relation may be an interesting one within the context of education in the same manner as a VLE-PLE connection. 

It will be important to consider the differing models, actors and ICT support necessary for H/FE to manage its relationship with differing groups; BCE, prospective students, on-course students and post-course students may need different treatment while an individual may move between these groups in interesting ways. 

11. Analytics and Business Intelligence 

Obviously this area relates to CRM, however there are many areas of institutional IT where there are issues with business intelligence and analytics, and managers are keen to improve the quality of information that informs strategic thinking. One of the issues in enterprise applications is the poor interoperability across, and plethora of duplicated features between, systems such as HRMS, CRM, MIS, and VLE makes effective analysis difficult. 

Related to analytics and BI is the area of harnessing collective intelligence and providing feedback loops within systems, something which has been a key part of the success of Web 2.0 applications. However, applying such models in an education setting is far from simple; there have, however, been some experiments in this area that would be worth synthesising. Initial impressions are that the mainstream approach to ICT support for “Analytics and Business Intelligence” in Higher Education has not been built on a deep enough understanding of the complexity of the educational process. 

12. Openness 

The concept of “openness” is gathering ground and as a result new and creative business models and strategies are emerging that exploit the increasing amount of “free” and “open” content and services. Running parallel to this is the continued development of the idea of the digital commons, evidenced most notably by the Creative Commons movement but also by collective initiatives such as Wikipedia. New media and technology companies have been quick to recognise and exploit the potential of “openness”, which when coupled with the network effect and the explosion of social media provides powerful business drivers particularly at a time when apparently invincible global market forces are looking decidedly last century. The Guardian is an example of one media company exploiting these new business models with the launch of its Open Platform initiative. 

In contrast most educational institutions have been somewhat behind the curve in terms of appreciating the potential of openness and the benefits it may offer the educational sector. Higher education institutions arguably still invest their content with disproportionate economic value despite the fact that access to information is increasingly ubiquitous. In addition they insist on providing closed in-house services that may be out sourced more economically and effectively. There are notable exceptions of course but in general educational institutions are still more closed than open. This may or may not change as the effects of the current economic downturn start to impinge on the educational sector. 

In this regard the JISC Academy OER Pilot Programme could act as an interesting catalyst to kick start new educational policies and practices. 

13. Identifying Open Educational Resources 

The likelihood of different "versions" of the same OER being located on the web in different places raises a range of important issues. For example a video of a lecture might be available on YouTube, as a down-loadable file from the Jorum and in streaming format from the originating institution; there might also be audio recordings and transcripts of the same lecture. How do we provide infrastructure which can tie together all of these different renderings of what is in essence the same resource? For example, is it possible to aggregate comments and usage data on any of these renderings in one place? Is it possible to provide a single point of access to all these renderings? Technically this is possible
, however the concepts involved are abstract and difficult to explain to users. 

14. Enrolment and Provisioning 

The recent call for proposals in the areas of lifelong learning and workforce development has highlighted particular issues with the processes of enrolling, provisioning, and obtaining funding for students in more flexible ways. In particular, existing processes and systems require many workarounds to support employer-specific offerings and flexible work-based learning in universities. With more interest in flexible education provision (e.g., shorter, cheaper courses for employee development and workforce retraining), there is likely to be a focus on issues with existing processes putting a break on innovation. 

15. Shared Services 

Shared Services has been a major topic in 2008-2009, with significant presence in debate at UCISA CISG, in JISC programme development, and in the wider public sector. There still seems to be occasional confusion around what Shared Services actually mean, in particular in relation to cloud computing, outsourcing, software-as-service, and SOA. A common event in the past year when discussing any technology has been someone raising the question "could this be a shared service?" We anticipate this to continue, and for any innovation we expect the question of appropriateness for shared services will be raised; therefore we should anticipate this and factor this consideration into other topic areas. 

16. Accessibility Standards Outwith the LET Domain 

There has been a lot of activity in the accessibility standards arena and whilst some of the work may not specifically have an e-learning focus, it does have an impact on the accessibility of e-learning resources: 

· W3C (World Wide Web Consortium) WCAG (Web Content Accessibility Guidelines) 2.0. These were finally released as a public specification in December 2008 after a great deal of public consultation. These guidelines are the de facto standard for all web-based resources and all e-learning resources should attempt to follow relevant sections in order to improve accessibility. 

· W3C ATAG (Authoring Tool Accessibility Guidelines) 2.0.  Currently at draft status with amendments to synchronize with the recently released WCAG 2.0, so do not yet replace ATAG 1.0.  ATAG aims to assist developers in designing authoring tools that produce accessible Web content, and in creating an accessible authoring interface.  Comments on the latest public draft closed on 16th March 2009.

· W3C UAAG (User Agent Accessibility Guidelines) 2.0.  Currently at draft status with amendments to synchronize with the recently released WCAG 2.0, so do not yet replace UAAG 1.0.  User agents are software, such as browsers, multimedia players, and other programs, which access and display web content.  Comments on the latest public draft closed on 22nd April 2009. 

· WAI-ARIA (Web Accessibility Initiative Accessible Rich Internet Applications) 1.0.   Currently at draft status and going through various iterations of public comment.  It addresses the accessibility of dynamic Web content by describing "the technologies to map controls, AJAX live regions, and events to accessibility APIs, including custom controls used for Rich Internet Applications". It also "outlines new navigation techniques to mark common Web structures such as menus, primary content, secondary content, banner information and other types of Web structures", which can improve accessibility.  Comments on the latest public draft closed 24th March 2009. 

· BSI (British Standards Institute) “BS 8878:2009 Web Accessibility. Building Accessible Experiences for Disabled People.  This code of practice aims is to give “recommendations for building and maintaining web experiences that are accessible to, usable by and enjoyable for disabled people”. It includes sections on: use of W3C WAI (World Wide Web Consortium Web Accessibility Initiative) accessibility specifications and guidelines; accessibility policies and statements; involving people with disabilities in the design, planning and testing of websites; allocation of responsibilities within an organisation for accessibility; and suggestions on how to measure user success.  Expected to be released in Summer 2009. 
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