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1. Introduction

The study presented in this report maps a defined set of e-learning development activities to the e-Learning Framework (ELF) being developed by JISC-CETIS, the Australian Government Department of Education, Science and Training, and Industry Canada. There are three aims to this report:

1. To present the results from the mapping of a number of e-learning implementations, standards and specifications to the services within the ELF.

2. To identify services and functionality that feature in the existing developments but not in the ELF in its present form.

3. To make recommendations to JISC with regard to the future development of the ELF and the need for collaborations with e-learning vendor organisations.

This report does not describe either the ELF or the e-learning developments. For a description of the ELF, please refer to its web site at http://cetis.ac.uk:8080/frameworks. For a description of each e-learning development mapped against the EFL, please refer to the report entitled “A Review of a Defined Set of e-Learning Development Activities”, produced by TALL at the University of Oxford as part of this project. 

2. Mapping Methodology

During the mapping process the individual services within the ELF were compared to the main functional components included in each e-learning development. For a full list of the e-learning developments mapped, please refer to Appendix 1. For each service in the ELF:

· The developments that relate to it were identified, based on information provided in the review process;

· The level at which the development relates to that service was assigned. Table 1 describes the three levels of mapping: low, medium, and high;
· Where necessary, a short note was written on the relevance and applicability of the component in the development related to its service.
Table 1. Level of Mapping Rating Schema

	Level Rating
	Description

	Low
	The component maps very loosely to the ELF service in question, i.e. it has a similar name or it is reasonable to assume it has similar functionality or covers a similar area of functionality.

	Medium
	The component has similar functionality to the ELF service in question but not in a modular, framework type form, or it is designed to be used with specific software (for example, Blackboard Building Blocks).

	
	OR If the development is covering a specific area of functionality (for example, LionShare), the mapping is related to the service in the ELF where the development can link into the framework.

	
	OR The component to be mapped is highly theoretical or under development and has little supporting code.

	High
	The component has similar functionality to the ELF service in question and is built in a modular form which it may be possible to use in a web service environment.


To provide the reader with further details of the relevance of each e-learning development to the ELF, the context, relevance and aspects of the development which do not directly map the to ELF are also described. The context section explains the overall relationship between the development and the ELF. The relevance section defines how the development as a whole relates to the ELF. The final section describes any functionality in the development that cannot easily be mapped to any of the services in ELF. These descriptions are provided in Appendix 3.

3. Mapping Findings 

Detailed results of the mapping are presented in Appendix 2. Below are some summary points that have merged from the mapping process:

· Some of the more interesting recent developments in the style of courseware delivery are in the provision of activity-focused learning.

· Studying paid-for courses online is becoming more widespread in the US and is likely to become popular in the UK.

· The only development reviewed that is currently using technology closely related to web services in the UK was ioNode. While much development work is being undertaken in the web services area, it is worth noting that the ELF is attempting to operate using technology which is not yet widely used in the field of e-learning. However, this situation is rapidly changing and as service-orientated architectures become more widespread the ELF can begin to build bridges into other projects worldwide.

· Open source developments such as uPortal, Bodington and Moodle are gaining ground within UK HEIs and FEIs as their development communities widen. The philosophy behind the open source format is beginning to work well at a practical level within HEIs and FEIs in the UK. 

· Commercial vendors are engaging with standards, but continue to sell large core 'packages' in VLE form and, with the exception of Blackboard Building Blocks, retain strict control of their source code.

· Standards / specifications do not often give practical guidance on implementation, and in many cases the use of standards has yet to deliver a clear benefit from a teaching and learning point of view.
 Initiatives such as OKI and the ELF toolkits should be useful in bridging this gap, as it falls to these types of project to turn initial interpretations of the standards into usable toolkits / code.

· Large standards groups and initiatives, such as eGif and SIF, have a very broad remit and as such become relevant to the ELF in an overall manner but are problematic to map as there is still much work to be done on the specifics of implementation.

4. Gaps Summary

The ELF is scalable and as such these gaps are relative to the version of the framework published at the time of writing this report. The ELF is the most comprehensive and granular of all the current e-learning frameworks reviewed. The level of functionality that each component takes on will only become truly apparent as toolkits and demonstrators are developed. As such, this mapping has assumed that each of the common services within the ELF have a fairly narrow remit to ensure that the framework remains an effective principle.

The main gaps in the framework relate to the student’s ability to engage in different types of activity and to develop a discourse with the tutor. Components that are not currently covered by the ELF include:

	Accessibility (Common Service)
A component which controls the formatting and interaction options for different types of disability and delivery platform. This component may be a hybrid of functionality contained within the User Preferences and Context components.

	Help (Common Service)

A component which organises and audits the creation and updating of supporting documentation and advice for the framework.

	Journal / Blog (Common Service)

This is a structured notepad style function which is privately shared between the tutor and student. It could allow the tutor to set small tasks for individuals or to give relevant feedback in an informal manner.

	Language support (Common Service)

Given that UK HE is increasingly delivering courses internationally, this would be useful. (It may already fall under the remit of the 'User Preferences' component.)

	Mobile Content (Common Service)

A component which can download sections of courses to the student’s local machine. Although this is partially covered by the Harvesting component of the ELF, it would need some sort of synchronisation system and may be related to a type of Personal Learning Environment tool.

	Notepad (Common Service)

This allows the student to keep notes online and possibly synchronise them with an offline copy. It would allow the embedding of links to reference course content and / or the association of individual notes with particular content.

	Poll / Survey / Questionnaire (Common Service)
A component which asks for feedback from the students either when the course is running or at the close of a course. It could also publish the results of certain polls as a quick way of sharing opinions on simple topics.

	Presentation (Common Service)

This allows students to build and deliver online presentations in a standard form.

	Specialist Rendering (Common Service)

A component which deals with rendering specialist content such as mathematical formula, graphs, and other such notation.

	Submission (Common Service)

This would be an auditable upload for students to submit assessed assignments. It would create a log and e-mail / message students and tutors when an upload has been registered. This component might also have to deal with the possibility of extensions being given to individuals for submissions. 

	Transaction (Common Service)

A component that links the ELF to a transaction system for online payments. This is especially useful for low stakes courses that have no formal entry requirements.

	Wiki / Upload Website (Common Service)
A component which allows students to generate or upload webpages. This could be another way of facilitating discussion (Wiki) on the outcome of project work (i.e. small groups have to build and upload a small website as coursework.


This mapping process confirms that specifications do not yet exist for many of the components in the ELF as out lined in a recent paper.

5. Recommendations to JISC

These recommendations have arisen as a result of TALL’s engagement with the ELF, JISC, the reviewing of the developments in Appendix 1, and the larger e-learning industry.  It is accepted that some of the recommendations will already be under consideration by JISC and that work is underway in tackling others. 

1. Once the ELF is more precisely defined it would be constructive to map it to the needs of a small set of institutions as an analysis of feasibility. 

This would outline which elements of the framework map to ways of working in specific institutions, what skills would be required to implement the framework within those institutions, and which elements of the framework could be adapted from the current toolkit work. This process would help to identify possible weaknesses with the framework in practical application and create case studies that could be checked for technical feasibility.

2. The concept of open source software development needs to be documented, organised and communicated to decision makers within HEI's and FEI's.

A long-term development plan should be developed for the ELF. The wider community needs to understand the benefits of the open source approach and be encouraged to engage in the development of the ELF. Mechanisms could be put in place to draw in the non-technical community, communicating to managers and teachers that the open source development process needs a range of skills, not just the technical. The open source message of sustainability and flexibility is not necessarily as persuasive as a commercial solution that has clear functionality, a tightly designed interface and immediate effect. The 'lock in' problem raised by commercial products, involving year-on-year upgrades matches the year-on-year funding model of most institutions and therefore may not appear to be a large problem in the minds of HE and FE managers. To aid the communication of the long-term benefits of the ELF, the rapid prototyping of visual demonstrators in conjunction with institutional case studies is recommended. (See recommendation 1.)   

3. The philosophy of the ELF and its long-term benefits need to be communicated effectively to the HE and FE community. 

The ELF is taking a long view which is in opposition to the perceived 'quick fix' mentality that most non-technical individuals ascribe to e-learning. Communicating the benefits of the ELF to the community is challenging, as it currently exists within a small development fraternity. A communication strategy needs to be formulated to encourage institutions to 'buy in' to the ELF, especially with the current trend for individual departments plugging in their ‘own’ VLE. This strategy could be linked to the bridge between the development and pedagogy strands within JISC. The ELF needs to be defined at a level which is relevant to teachers, learners and managers. This is closely tied into the following recommendation.

4. There must a point at which the development of the ELF starts to involve the needs of students and institutions. 

The current work on the ELF is taking place at a highly technical level; however, even at this stage the ELF strand needs to be aware where the technology will ultimately reside, who will be using it and what for. A bridge between the two cultures of technology and pedagogy needs to be built within JISC. This will require considerable disciplinary translation and diplomacy. Open source VLEs such as Moodle have started with student needs and worked back to the technology with great effect. The ELF runs the risk of being a highly flexible technological underpinning to a system which simply duplicates many of the failings of previous MLE-style projects from the student's perspective. (This links with recommendations 2 and 3 above.)

5. The key to the open source philosophy lies in being able to identify and share useful code. The ELF project should be committed to fostering a development community.

This is a challenge is to make sure that developers do not simply 'walk away' from the ELF-related projects when each slice of funding comes to an end. JISC needs to keep a momentum to development if it is to retain the interest of the wider technical development community.  

6. A clearer focus on activity-based learning is required.

Components that support a closer relationship between the tutor and the student would reflect current trends within e-learning and some of the functionality that can be found in the newer, open source VLEs. (See section 4 above.)

7. A better idea of how the ELF relates to large government frameworks such as eGif would be helpful. 

Theoretically the correct use of standards will control this situation, but it needs to be tracked, as the overlaps are not entirely clear. The ELF should be promoted and communicated to other frameworks that it might sit within or alongside.

8. There is a need to be more prescriptive when assigning the creation of component toolkits in the future. 

The initial round of toolkits is making inroads on creating code that can be used by institutions wishing to produce a sub-set of the ELF. However, many of the toolkits tie into specific underlying systems and, as such, need to be carefully assessed to determine how much of the work is truly re-useable and tied to the interoperable web service aspect of the component. The SAKAI model of linking the building of specific components to institutions could work well, but may not fit with JISC’s method of funding or the idiosyncrasies of the UK HE and FE sector.

9. In order to encourage development, there should be more clarity about how standards and specifications underpin the framework. 

A detailed mapping between applicable standards and the ELF would make the development of further ELF toolkits more efficient and hopefully encourage a wider community of developers to work with the ELF.
10. More definition of the functionality of each service is required. 

Although the framework approach is valid, it needs a clear drive. The pendulum has swung from the prescription of the MLE to the flexibility of the framework. Work is being done to define the ELF in clear terms. However, this is being done in parallel to toolkit development rather than preceding it. While this is a constructive way of working, the framework still needs to be strictly controlled so that a core of reusable toolkits is created. This core can then be used as a starting point by each institution wishing to use an ELF-style system. Assuming this core is standardised, cross-institutional working remains a possibility and the interrelationship between services is feasible. A clear, simple definition of each component and a suit of 'clean' code is required. There is a danger with this technology that as the ELF expands, numerous, slightly bespoke projects will be produced. The WSDL aspect to the framework should lead to a healthy open source community once a critical mass of development has been achieved in a co-ordinated manner.

11. The point at which the ELF can be 'launched' to the wider community needs to be decided. 

When will enough of the ELF be developed to make it realistic and financially feasible for small institutions to move to a web services framework? This situation needs to be assessed as toolkits are built.

12. What is the feasibility of providing services across a number of institutions?

The ELF is capable of linking institutions for the sharing of data; however, what mechanisms need to be put in place at a policy level to ensure that this would work? The ELF has the potential to allow new forms of working within the HE and FE sector, and is likely to be restricted more by policy than technology. This point relates to the issues faced by large security initiatives such as Shibboleth. The ELF needs to be developed in a manner that encourages changes in policy and shared working in HE and FE.

APPENDIX 1: e-Learning Developments Mapped to the ELF

1. e-Learning Implementations 

· Blackboard Building Blocks programme (www.blackboard.com)

· Bodington (http://www.bodington.org/index.html)

· Carnegie Mellon Learning Systems Architecture Lab (LSAL) Learning Services Architecture (http://www.lsal.cmu.edu/lsal/expertise/projects/servicesarchitecture/index.html)
· Collaborative Online and Information Services (COLIS) including IIS&R (http://www.colis.mq.edu.au)

· FD Learning environment (http://www.fdlearning.com/index.htm)
· ioNode (http://www.ioagent.org)

· Lionshare (http://lionshare.its.psu.edu/main)

· Moodle (http://www.moodle.org)

· SAKAI (http://www.sakaiproject.org/)

· UK e-Universities platform (http://www.ukeu.ac.uk/)

· uPortal (http://mis105.mis.udel.edu/ja-sig/uportal/)
· WebCT Vista (www.webct.com)
2. Specifications and Standards Initiatives 

· electronic-Government Interoperability Framework (e-GIF) (http://www.govtalk.gov.uk)

· IMS Abstract Framework (http://www.imsglobal.org/af/index.cfm)

· Open Knowledge Initiative (OKI) (http://web.mit.edu/oki/index.html)

· Schools Interoperability Framework (SIF) (http://www.sifinfo.org/)

· Web service specifications (other) (including http://www.w3.org/2002/ws/ and http://xml.coverpages.org/)

APPENDIX 2: Mapping Table

	ELF Service / Component
	Development Name
	Level 
	Notes

	Sample user agents
	 
	 
	 

	Assignment marking tool
	 
	 
	 

	 
	Moodle
	Low
	 

	 
	OKI 
	Medium
	Assessment OSID

	 
	Sakai 
	Low
	Based on Navigo

	Authoring applications
	 
	 
	 

	 
	Moodle
	Low
	Book Module' allows the creation of simple 'book' like content. 'Lesson Module' allows the creation of a series of pages with questions

	 
	UKeU platform 
	Medium
	 

	
	Blackboard Building Blocks
	Low
	OmniUpdate's OU Courseware Advantage

SoftChalk WYSIWYG Editor

	Library System
	 
	 
	 

	 
	OKI 
	Low
	Filing OSID

	
	SIF
	Medium
	

	Portal
	 
	 
	 

	 
	Sakai 
	High
	Sakai is portal based

	 
	U-portal 
	High
	 

	 
	e-GIF
	Low
	 

	 
	UKeU platform 
	Low
	 

	Student Enrolment Portlet
	 
	 
	 

	 
	UKeU platform 
	Low
	 

	Timetabling
	 
	 
	 

	 
	Sakai 
	High
	Schedule tool

	 
	OKI 
	Medium
	Scheduling OSID

	 
	UKeU platform 
	Low
	 

	
	Moodle
	Low
	

	VLE / LMS
	 
	 
	 

	 
	Moodle
	Medium
	

	 
	Sakai 
	High
	 

	 
	U-portal 
	Low
	Could conceivably contain some of the VLE-related components of the ELF

	 
	UKeU platform 
	Medium
	 

	 
	Bodington
	High
	

	 
	WebCT Vista
	Medium
	 

	
	FD-le
	Medium
	

	 
	 
	 
	 

	Learning Domain Services
	 
	 
	 

	Activity Author
	 
	 
	 

	 
	FD-le 
	Medium
	 

	 
	IMS AF
	Medium
	Activity Component

	 
	Sakai 
	Medium
	Tasks

	 
	UKeU platform 
	Low
	 

	 
	Moodle
	 Medium
	Moodle is activity based, but this functionality is spread across a range of modules

	Activity Management
	 
	 
	 

	 
	FD-le 
	Medium
	 

	 
	IMS AF
	Medium
	Activity Component

	 
	WebCT Vista 
	Medium
	 

	 
	UKeU platform 
	Low
	 

	 
	Moodle
	Medium
	Moodle is activity based, but this functionality is spread across a range of modules

	Assessment
	 
	 
	 

	 
	OKI 
	High
	Assessment OSID

	 
	Sakai 
	High
	Based on Navigo, Records service

	 
	Bodington
	Medium
	Bodington has features that can be used for assessment: Questionnaires, Short Answer Papers, MCQ (Multiple-Choice Question) papers

	 
	IMS AF
	Medium
	Assessment Component

	 
	WebCT Vista 
	Medium
	 

	 
	Moodle
	Low
	Loosely linked with the 'Quiz Module' and 'Workshop Module'

	 
	FD-le 
	Low
	Available from the assessment component

	 
	UKeU platform 
	Low
	 

	
	Blackboard Building Blocks
	Low
	User Performance Module

WebAssign

	Competency
	 
	 
	 

	 
	LSAL
	High
	 

	 
	IMS AF
	Medium
	Competency

	Course Management
	 
	 
	 

	 
	LSAL
	High
	 

	 
	OKI 
	High
	Course Management OSID

	 
	Sakai 
	High
	Course Management

	 
	Moodle
	Medium
	Site Management

	 
	FD-le 
	Medium
	 

	 
	IMS AF
	Medium
	Course Catalogue

	 
	UKeU platform 
	Medium
	 

	 
	WebCT Vista 
	Medium
	 

	 
	Bodington
	Low
	Creating Rooms and Resources. Bodington is organised into buildings, floors and rooms, as opposed to courses. 

	Course Validation
	 
	 
	 

	Curriculum
	 
	 
	 

	EPortfolio
	 
	 
	 

	 
	e-GIF
	Medium
	 

	
	Blackboard Building Blocks
	Low
	Folio by ePortfolio

	
	IMS-AF
	Medium
	Transcript / QCL

	Grading
	 
	 
	 

	 
	OKI 
	High
	Grading OSID

	 
	IMS AF
	Medium
	Grade-book Component

	 
	Sakai 
	Medium
	Prototype Grading API expected in version 1.0

	 
	WebCT Vista 
	Medium
	 

	 
	Moodle
	Low
	Relates to the 'Survey Module' 

	 
	FD-le 
	Low
	Available from the assessment component

	 
	UKeU platform 
	Low
	 

	
	SIF
	Medium
	

	Learning Flow
	 
	 
	 

	 
	FD-le 
	Low
	 

	 
	OKI 
	Low
	Learning Flow could be a subset of the Hierarchy OSID

	 
	Moodle
	Low
	'Choice Module' allows students to vote on what happens next

	Marking
	 
	 
	 

	 
	OKI 
	Medium
	Assessment OSID Grading OSID

	 
	Sakai 
	Medium
	Survey, may also relate to Navigo

	 
	Moodle
	Low
	Relates to the 'Survey Module' 

	 
	FD-le 
	Low
	Available from the assessment component

	
	Blackboard Building Blocks
	Low
	EDU Campus 2.0

	
	WebCT Vista
	Low
	

	Personal Development
	 
	 
	 

	 
	Moodle
	Low
	Could relate to the 'Journal Module'

	Quality Assurance
	 
	 
	 

	Reporting
	 
	 
	 

	 
	IMS AF
	Medium
	Result Report

	 
	OKI 
	Medium
	Logging OSID

	 
	Sakai 
	Medium
	Usage tracking tools

	 
	WebCT Vista 
	Medium
	Available within WebCT

	
	SIF
	Low
	

	
	eGif
	Mediu m
	

	Resource List
	 
	 
	 

	 
	IMS AF
	Medium
	LOM

	 
	OKI 
	Medium
	A subset of the Hierarchy OSID

	 
	Sakai 
	High
	Resource Manager

	Sequencing
	 
	 
	 

	 
	FD-le 
	Medium
	 

	 
	IMS AF
	Medium
	Sequencing Component

	 
	OKI 
	Medium
	Sequencing could be a subset of the Hierarchy OSID

	 
	WebCT Vista 
	Medium
	 

	Tracking
	 
	 
	 

	 
	Bodington
	High
	 

	 
	LSAL
	High
	 

	 
	Sakai 
	High
	Usage tracking tools

	 
	Moodle
	Medium
	 

	 
	WebCT Vista 
	Medium
	 

	 
	ioNode 
	Low
	 

	
	Blackboard Building Blocks
	Low
	Student Tracking System

User Participation Portal Module

and others

	 
	 
	 
	 

	Common Services
	 
	 
	 

	Alert
	 
	 
	 

	 
	FD-le 
	Medium
	 

	 
	LSAL
	Medium
	May relate to notification service (not implemented)

	 
	Sakai 
	High
	Announcement 

	 
	WebCT Vista 
	Medium
	 

	
	Moodle
	Medium
	Events

	
	Bodington
	Medium
	Announcements

	Archiving
	 
	 
	 

	 
	COLIS 
	High
	 

	    
	Sakai 
	High
	Archive 

	 
	Moodle
	Medium
	 

	 
	FD-le 
	Medium
	 

	 
	ioNode 
	Medium
	 

	 
	Lionshare 
	Medium
	Supports access to established archives

	 
	WebCT Vista 
	Medium
	 

	 
	OKI 
	Low
	Could be a related to the Filing and Digital Repository OSIDs

	
	Blackboard Building Blocks
	Low
	Agilix Mobilizer for Blackboard

Silicon Chalk

	Authentication
	 
	 
	 

	 
	Bodington
	High
	 

	 
	ioNode 
	High
	 

	 
	LSAL
	High
	See Authentication prototype webservice

	 
	OKI 
	High
	Authentication OSID

	 
	Sakai 
	High
	Authentication

	 
	Moodle
	Medium
	'User Management'

	 
	COLIS 
	Medium
	 

	 
	FD-le 
	Medium
	 

	 
	Lionshare 
	Medium
	 

	 
	UKeU platform 
	Medium
	 

	 
	U-portal 
	Medium
	 

	 
	WebCT Vista 
	Medium
	 

	
	Blackboard Building Blocks
	Low
	24/7 Campus Support Portal

	
	SIF
	Medium
	

	
	IMS-AF
	Medium
	

	Authorisation
	 
	 
	 

	
	Bodington
	High
	

	 
	ioNode 
	High
	 

	 
	LSAL
	High
	 

	 
	OKI 
	High
	Authorisation OSID

	 
	Sakai 
	High
	Authorisation

	 
	Moodle
	Medium
	'User Management'

	 
	COLIS 
	Medium
	 

	 
	FD-le 
	Medium
	 

	 
	Lionshare 
	Medium
	 

	 
	UKeU platform 
	Medium
	 

	 
	U-portal 
	Medium
	 

	
	Blackboard Building Blocks
	Low
	Course Genius

	
	SIF
	Medium
	

	
	IMS-AF
	Medium
	

	AV conferencing
	 
	 
	 

	 
	LSAL
	High
	 

	Calendaring
	 
	 
	 

	 
	LSAL
	High
	 

	 
	OKI 
	High
	Scheduling OSID

	 
	Sakai 
	High
	Calendar

	 
	FD-le 
	Medium
	 

	 
	WebCT Vista 
	Medium
	 

	 
	Moodle
	Low
	'Appointment Module', 'Attendance Module' and Events relate to calendaring

	 
	UKeU platform 
	Low
	 

	Chat
	 
	 
	 

	 
	Moodle
	High
	Called 'Resource Module'

	 
	LSAL
	High
	 

	 
	Sakai 
	High
	Chat/content

	 
	Lionshare 
	Medium
	 

	 
	UKeU platform 
	Medium
	 

	 
	WebCT Vista 
	Medium
	 

	 
	FD-le 
	Low
	Available from the communication component

	Content Management
	 
	 
	 

	 
	Bodington
	High
	 

	 
	COLIS 
	High
	 

	 
	LSAL
	High
	See Content Repository and Content Delivery prototype web services

	 
	Sakai 
	High
	Content

	 
	Moodle
	Medium
	 

	 
	FD-le 
	Medium
	 

	 
	IMS AF
	Medium
	Content

	 
	Lionshare 
	Medium
	 

	 
	OKI 
	Medium
	A combination of the Hierarchy, Filing, Digital Repository and Scheduling OSIDs

	 
	UKeU platform 
	Medium
	 

	 
	WebCT Vista 
	Medium
	 

	
	Blackboard Building Blocks
	Low
	Content player building block

HarvestRoad LCMS

and others

	Context
	 
	 
	 

	 
	Sakai 
	Medium
	Looks like Sakai has Context features – not clear if it’s similar though

	
	Blackboard Building Blocks
	Low
	Send e-mail by role

	
	Moodle
	Low
	User can input time zone shift

	Digital Rights Management
	 
	 
	 

	 
	COLIS 
	Medium
	 

	
	Bodington
	Medium
	Currently implementing Shibboleth

	E-mail management
	 
	 
	 

	 
	Moodle
	High
	 

	 
	LSAL
	High
	 

	 
	OKI 
	High
	User Messaging OSID

	 
	Sakai 
	High
	E-mail

	 
	UKeU platform 
	Medium
	 

	Federated Search
	 
	 
	 

	 
	COLIS 
	Medium
	 

	 
	Lionshare 
	Medium
	 

	Filing
	 
	 
	 

	 
	ioNode 
	Low
	 

	 
	OKI 
	High
	Filing and Digital Repository OSIDs

	 
	Sakai 
	High
	Filing and Resources

	 
	COLIS 
	Medium
	 

	 
	Lionshare 
	Medium
	 

	 
	UKeU platform 
	Low
	 

	Format Conversion
	 
	 
	 

	 
	Moodle
	Medium
	

	 
	ioNode 
	Low
	 

	
	FD-le
	Low
	

	
	Blackboard Building Blocks
	Low
	Many 'blocks' help to convert specialist data

	Forum
	 
	 
	 

	 
	Bodington
	High
	 

	 
	LSAL
	High
	 

	 
	OKI 
	High
	User Messaging OSID

	 
	Sakai 
	High
	 

	 
	Lionshare 
	Medium
	 

	 
	WebCT Vista 
	Medium
	 

	 
	FD-le 
	Low
	Available from the communication component

	Group
	 
	 
	 

	 
	Bodington
	High
	 

	 
	OKI 
	High
	The 'Agents and Groups' part of the Shared OSID

	 
	Sakai 
	High
	Group Management

	 
	FD-le 
	Medium
	 

	 
	IMS AF
	Medium
	Group Component

	 
	WebCT Vista 
	Medium
	 

	 
	ioNode 
	Low
	 

	 
	UKeU platform 
	Low
	 

	
	Blackboard Building Blocks
	Low
	Teams LX

Advanced Group Management

and others

	Harvesting
	 
	 
	 

	 
	COLIS 
	Low
	Possibly encompassed by the e-reserve component

	 
	OKI 
	Low
	SQL OSID may be relevant

	Identifier
	 
	 
	 

	 
	OKI 
	High
	The “Ids” and “Types” parts of the Shared OSID

	 
	IMS AF
	Medium
	PLIRI Component

	 
	UKeU platform 
	Low
	 

	Logging
	 
	 
	 

	 
	OKI 
	High
	Logging OSID

	 
	Sakai 
	High
	Logging

	 
	WebCT Vista 
	Medium
	System monitoring facility

	 
	Moodle
	Low
	 

	 
	UKeU platform 
	Low
	 

	
	FD-le
	Low
	

	Mapping
	 
	 
	 

	 
	OKI 
	Low
	The Dictionary OSID may be of relevance, although it may be too specialised 

	Member
	 
	 
	 

	 
	OKI 
	High
	The 'Agents and Groups' part of the Shared OSID

	 
	Sakai 
	High
	Users, Group Management

	 
	Moodle
	Medium
	 

	 
	FD-le 
	Medium
	 

	 
	UKeU platform 
	Medium
	 

	 
	WebCT Vista 
	Medium
	 

	Messaging
	 
	 
	 

	 
	Moodle
	High
	Dialogue Module

	 
	OKI 
	High
	User Messaging OSID

	 
	Sakai 
	High
	Messaging, Chat, Notification and Announcement services

	 
	Lionshare 
	Mediun
	 

	 
	WebCT Vista 
	Medium
	 

	 
	FD-le 
	Low
	Available from the communication component

	 
	ioNode 
	Low
	 

	
	Blackboard Building Blocks
	Low
	24/7 Campus Support Portal

Bantu Instant Messaging

and others 

	Metadata Management
	 
	 
	 

	 
	LSAL
	High
	See Metadata Repository prototype webservice

	 
	COLIS 
	Medium
	 

	 
	Lionshare 
	Medium
	 

	 
	UKeU platform 
	Low
	 

	Metadata Schema Registry
	 
	 
	 

	 
	Lionshare 
	Medium
	If it is encompassed by metadata template

	Packaging
	 
	 
	 

	 
	Moodle
	High
	Developing a SCORM package player

	 
	FD-le 
	Medium
	Supports upload of IMS packages

	 
	IMS AF
	Medium
	Manifest

	 
	UKeU platform 
	Medium
	 

	 
	WebCT Vista 
	Medium
	Supports transfer of content packages between other WebCT platforms

	 
	ioNode 
	Low
	Vaguely linked to the ioDatabase function

	
	Blackboard Building Blocks
	Medium
	Can work with SCORM / IMS CP

	Person
	 
	 
	 

	 
	Bodington
	High
	 

	 
	Sakai 
	High
	Users

	 
	LSAL
	Medium
	May relate to Learner Profile prototype web service

	 
	e-GIF
	Medium
	Could map to Address and personal details schema

	 
	IMS AF
	Medium
	 

	 
	ioNode 
	High
	 

	 
	Lionshare 
	Medium
	 

	 
	OKI 
	Medium
	The 'Agents and Groups' part of the Shared OSID

	 
	Moodle
	Low
	Moodle encourages students to create a personal profile.

	 
	UKeU platform 
	Low
	 

	
	FD-le 
	Medium
	Profile Component

	
	WebCT Vista
	Medium
	

	Presence
	 
	 
	 

	 
	Sakai 
	High
	Presence

	 
	Lionshare 
	Medium
	 

	 
	WebCT Vista 
	Medium
	 

	 
	Moodle
	Medium
	

	Rating / Annotation
	 
	 
	 

	 
	Lionshare 
	Medium
	 

	 
	Moodle
	Low
	

	 
	OKI 
	Low
	The Dictionary OSID may be of relevance

	Resolver
	
	
	 

	
	SIF
	Low
	

	Role
	 
	 
	 

	 
	LSAL
	High
	See Learner Role prototype web service

	 
	OKI 
	High
	The 'Agents and Groups' part of the Shared OSID

	 
	Sakai 
	High
	Roles

	 
	UKeU platform 
	Medium
	 

	
	Moodle
	Medium
	

	
	WebCT Vista
	Medium
	

	Rules
	 
	 
	 

	 
	ioNode 
	Low
	 

	 
	Sakai 
	Low
	Some rules in calendaring

	Scheduling
	 
	 
	 

	 
	OKI 
	High
	Scheduling OSID

	 
	Sakai 
	High
	Scheduling

	 
	Moodle
	Medium
	

	 
	UKeU platform 
	Low
	 

	
	Blackboard Building Blocks
	Low
	Concord Reschedule

	
	WebCT Vista
	Medium
	

	Search
	 
	 
	 

	 
	Moodle
	High
	 

	 
	Sakai 
	High
	Search

	 
	COLIS 
	Medium
	 

	 
	ioNode 
	Medium
	 

	 
	Lionshare 
	Medium
	 

	
	Blackboard Building Blocks
	Low
	Search LX

MetaLib Search

	Service Registry
	 
	 
	 

	
	IMS-AF
	Low
	Relationship

	
	OKI
	Low
	Osid OSID

	Terminology
	 
	 
	 

	 
	OKI 
	High
	Dictionary OSID 

	 
	Moodle
	Medium
	Glossary

	 
	IMS AF
	Medium
	Vocabulary

	
	Blackboard Building Blocks
	Low
	Dictionary and Thesaurus

	User Preferences
	 
	 
	 

	 
	LSAL
	High
	May relate to Learner Profile prototype web service

	 
	OKI 
	High
	Dictionary OSID 

	 
	Sakai 
	High
	User Preferences

	 
	Moodle
	Medium
	Moodle can convert all times into your own specified timezone

	Whiteboard
	 
	 
	 

	 
	LSAL
	High
	 

	 
	FD-le 
	Low
	Available from the communication component

	 
	Lionshare 
	Low
	Possibly included in the ‘Shared spaces’ for collaboration – not specifically mentioned

	Workflow
	 
	 
	 

	 
	LSAL
	High
	 

	 
	OKI 
	High
	Workflow OSID

	 
	Sakai 
	High
	Workflow


APPENDIX 3: Relevance of Individual e-Learning Developments

e-Learning Implementations

	Blackboard Building Blocks 
http://www.blackboard.com/dev/DevOverview.htm


	Vendor
	Blackboard Inc.

	Context

	
	All the components within the building blocks programme work directly with Blackboard and, as such, are mapped as having a low relevance to the ELF. 

	Relevance

	
	Blackboard is often grouped with WebCT as an example of a large commercial VLE. However, the building blocks programme adds a level of flexibility which WebCT does not appear to have. The building blocks concept allows the developer to generate services for Blackboard on an ad hoc basis. This works because the core of the functionality is contained within the standard release of Blackboard, allowing the building blocks to tie the main product into other systems or be used to build bespoke functionality. This method of expanding and specialising software has already been a success with Macromedia who have encouraged the creation of commercial and freeware extensions to their software. The building blocks programme is where the world of the commercial VLE begins to blend with the framework concept embodied by the ELF. There is a possibility that this could be a bridge between Blackboard and the ELF.

	Features not directly related to the ELF

	
	Many of the building blocks are designed to tie related software into Blackboard; for example, there is a building block that allows Blackboard to use forums generated and run by Webboard. This is a useful model for the ELF but does not represent any specific functionality not covered by it.

There are a number of building blocks which deal with rendering specialised notation such an mathematical formula; this could form an effective component of the ELF.


	Bodington

http://www.bodington.org/index.html


	Vendor
	Originally developed by the University of Leeds, now an open source project being developed by different UK partners

	Context

	
	Bodington is an open source VLE built with Java and so should be a good ELF candidate. It is closely tied in with all of the major e-learning developments and will be Shibbolised (an international security standard) soon.

	Relevance

	
	The fact that Bodington is Java-based and open source makes it a popular choice with institutions that want a lot of control and have the resources to adjust and develop the code. Whilst many courses are currently being run using Bodington, its open source nature means that it is constantly under intensive development. Because it is Java-based, it should be possible to link aspects of the VLE with a service type framework such as the ELF. 

	Features not directly related to ELF

	
	· Internationalisation
· Bodington has some specific features for assessment:

· Questionnaires (this would fit with the assessment service)
· Short answer paper (this would fit with the assessment service)
· Log book


	Carnegie Mellon Learning Systems Architecture

http://www.lsal.cmu.edu/lsal/expertise/projects/servicesarchitecture/index.html


	Vendor
	Carnegie Mellon Learning Systems Architecture Lab (LSAL) (a group that conducts research, develops system design, prototypes and best practices for internet-based technologies for education and training).

	Context

	
	Learning Services Architecture from LSAL is very similar to the ELF in its aims. However, there are no plans to implement Learning Services Architecture.

	Relevance

	
	Although this framework was developed a few years ago, it is still relevant to developers interested in building components for the ELF. LSAL have close relationships with ADL, IMA and JISC and therefore tend to develop technology that is a useful model for the UK. The LSAL work does not appear to be implemented; however, a number of prototype WSDL files (http://www.lsal.cmu.edu/lsal/resources/services/index.html) have been written which may form the basis for initial work on some of the ELF components. These services have been used within LSAL to develop related projects. LSAL have thought through a number of practical scenarios involved in the running of a framework 'virtual university'; these are outlined in a useful paper (http://www.lsal.cmu.edu/lsal/expertise/papers/plugfest528112001/index.html) which was authored some time ago but remains a good starting point for those trying to get a grounding in the area. This framework is in a similar situation to the ELF in that it requires a momentum of development before it becomes something more than just a good idea and a collection of isolated chunks of code.

	Features not directly related to ELF

	
	The LSA mentions a commerce service and a subscription / notification service.


	Collaborative Online and Information Services (COLIS)

http://www.colis.mq.edu.au/


	Vendor
	The COLIS Consortium consists of Macquarie University, University of Newcastle, University of New England, University of Southern Queensland and the University of Tasmania. COLIS is now supported by Macquarie University, Australia.

The partners in the project are Computing Associates, Fretwell-Downing Informatics, IPR systems, WebCT, and WebMCQ. The testbed site will be hosted by the CSIRO/Macquarie Internet Innovation Centre at Macquarie University.

	Context

	
	The main emphasis of the COLIS project is on interoperability between content management systems, repositories, and rights management. As a result, many of the ELF services are not represented, i.e. messaging, e-mail, etc.

	Relevance

	
	COLIS is relevant to HEIs and FEIs as it has similar goals to the ELF, especially in relation to content sharing. In its initial stages COLIS highlighted many of the same problems that led JISC to start the development of the ELF. It is significant that COLIS are explicitly attempting to work with the big commercial providers and as such the project should be of relevance to institutions that are committed to Blackboard or WebCT and wish to gain more flexibility. It is not clear what the details of the technical implementation of the COLIS framework are; this may affect its relevance to the ELF at a later stage. The COLIS project has recently been superseded by the MAMS project http://www.melcoe.mq.edu.au/Projects.htm which has many elements in common with the ELF.

	Features not directly related to ELF

	
	None identified


	FD Learning Environment

http://www.fdlearning.com/index.htm


	Vendor
	FD Learning

	Context

	
	FD Learning is a self-contained proprietary learning environment. Communication and assessment are provided by separate modules, commonly WebBoard and Perception.

	Relevance

	
	FD engages with standards bodies such as ADL and IMS: they have the equivalent of a SCORM player and took note of the JISC MLE projects. However, it is difficult to estimate how tightly FD is tied into and committed to these developments with regard to feeding information back into the open source community. Their approach of suggesting a suit of 'best of breed' software to increase functionality could potentially lead to an excellent VLE system. (The feedback from clients published on their site is positive.) Nevertheless this is an expensive and ultimately inflexible route in the context of the ELF. FD might well be an appropriate choice for HEIs and FEIs who have no internal developers, but it appears to make clients reliant on FD for technical support on upgrades. Ultimately this is a commercial solution that may well deliver quality e-learning; however, its relevance to the principle the ELF is designed on is tenuous.

	Features not directly related to ELF

	
	None identified


	ioNode

http://www.ioagent.org


	Vendor
	Phosphorix Ltd and ETL Solutions Ltd

	Context

	
	ioNode is middleware, and, as such, the degree of mapping to the ELF framework will depend on the system it is incorporated with. ioNode could be used to move data into components of the framework or multiple frameworks at different institutions. Therefore this mapping is not a direct comparison of components, but a suggestion of which components data from ioNode could feed into. This document considers ioNode within the context of the SHELL project. 

	Relevance

	
	ioNode is a good example of how SOAP and Java can be used to link services with legacy systems across institutions. Its relevance to the ELF is in the fact that it runs on a web services style principle and that the cross-institutional problems it has tackled could be informative. The details of the implementation should be of relevance to developers wishing to build a toolkit for a component of the ELF. 

	Features not directly related to ELF

	
	None identified


	Lionshare

http://lionshare.its.psu.edu/main/


	Vendor
	A collaborative effort between Penn State University, Massachusetts Institute of Technology Open Knowledge Initiative, researchers at Simon Fraser University, and the Internet2 P2P Working Group

	Context

	
	Lionshare is a desktop peer-to-peer application, and, as such, does not map directly to the ELF. However, there is a lot of commonality between the functionality of Lionshare and the common services of the ELF. 

	Relevance

	
	This project is very relevant for UK HEIs and FEIs, drawing as it does on a proven method of working. Its relationship with the ELF is open to interpretation. Lionshare would certainly be a good tool to attempt to link with the ELF to establish a system for desktop applications tying into the framework. 

	Features not directly related to ELF

	
	Peer-to-peer methods of working


	Moodle (Modular Object-Oriented Dynamic Learning Environment)

http://www.moodle.org


	Vendor
	Moodle is an open source application built in PHP and MySQL .

	Context

	
	Moodle claims that 'external web applications can be linked in with data passed to them', which could be an opportunity to link elements of Moodle to the ELF. 

	Relevance

	
	Moodle has been designed to get students involved as a community of learners. The components of Moodle are called 'activity modules' and could be useful in informing the expansion of the ELF which is currently not so activity-based. The popularity of Moodle is partly because of the way it draws students in, and partly because it is relatively easy to install and run, not requiring any Java or .NET skills. Even though it is not a framework, it is relevant to ELF developers because its functionality has captured the imagination of many teachers and learners. Moodle is open source and therefore could be adjusted to work with web services.

	Features not directly related to ELF

	
	The 'Survey Module' built in to feedback the student's progress compared to class averages

The 'Journal Module': journals are private between the student and teacher

The 'Quiz Module' is a flexible QTI style quiz generator with no direct mapping to the ELF.

The 'Choice Module' allows students to vote on what they do next

The 'Exercise Module' works in a 'workshop' style and may be merged with assessment

The 'Label Module' allows text and graphics among the activities

Moodle can run a Wiki as an activity


	SAKAI

http://www.sakaiproject.org

	Vendor
	The Sakai Project, a collaboration between The University of Michigan, Indiana University, MIT, Stanford, and the uPortal consortium

	Context

	
	Sakai uses the OKI OSIDs, which are covered separately. The mapping of SAKIA only addresses actual software.

	Relevance

	
	Sakai is a large project, closely tied into global e-learning standards and systems (notably OKI). The University of Michigan, Indiana University, MIT, Stanford and the uPortal consortium are the main partners, giving the project weight and momentum. UK HEIs and FEIs can use Sakai as a useful model and would benefit from reviewing its software before embarking on building large sections of an ELF. However, the emphasis is on a US-style education system and it is highly prescriptive; it will not map over to the UK without adjustment. The underlining technology in Sakai is subtly different to that proposed by the ELF, although there is much work underway by Sun Microsystems to bring these together.

	Features not directly related to ELF

	
	· Localisation: supports use of the system in the user’s own language

· Help: a standard method of providing user help for services

· Presentations: a user controls the display of a multi-step presentation to other users


	UK e-University (UKeU)

http://www.ukeu.ac.uk/

	Vendor
	UKeU with the platform developed by Sun Microsystems

	Context

	
	The UK e-Universities Ltd is being wound down, and as the platform is neither being sold on nor developed further, it seems likely to disappear. This being the case, the mapping of the UKeU to the JISC ELF is not highly detailed, as it is not expected to be relevant in any institution’s selection of software.

The platform was designed to be modular, although it is unclear how well that was carried through to implementation. There is a clear separation between the parts of the platform for authoring (LCMS) and studying (LMS), enforced by the use of IMS-style content packages to transport content between the two.

	Relevance

	
	The failure of the UKeU is a good example of the need for collaborative open source efforts in UK e-learning. The practicalities of building a system which is all-encompassing are too complex. A scalable technology infrastructure which can grow as student numbers (and revenue) increase is clearly what is required. In this sense the UKeU is relevant to HEIs and FEIs in demonstrating that it is only by collaborating across institutions that we will be able to move forward in e-learning and in the technology that supports it. The ELF hopes to become a focus for that collaboration.

	Features not directly related to ELF

	
	None identified


	uPortal

http://mis105.mis.udel.edu/ja-sig/uportal/index.html


	Vendor
	uPortal is a collaborative development project between several of the Java Architectures Special Interest Group (JA-SIG) member institutions.

	Context

	
	U-portal by its nature (it is a Portal and configurable by the developer), it does not map directly to the ELF common services; however, if these services were used as portlets, they could be embodied within the portal.

	Relevance

	
	uPortal is well placed to be the front-end user interface for a collection of ELF components. Its ability to work with portlets means that it could become a bridge for sharing ELF components across institutions. In theory a combination of ELF components and uPortal could provide a VLE functionality within an institution as well as general information services.

	Features not directly related to ELF

	
	None identified


	WebCT Vista

http://www.webct.com/


	Vendor
	WebCT

	Context

	
	WebCT Vista contains elements which appear to correlate closely with the ELF common services; however, these are all bound up in a proprietary VLE package.

	Relevance

	
	WebCT Vista is a commercial venture and while the software may work on a modular basis, it is not open source and therefore cannot be adjusted in the same way as other VLEs such as Moodle. WebCT do have relationships with all of the major standards bodies and have worked with the COLIS project in an attempt to make content re-useable and interoperable. As a product, WebCT Vista is successful and a useful guide for functionality and interface. However, it is a large organisation and enforces a certain way of working. WebCT Vista is not closely related to the ELF, however, in the long term the ELF will need to link into legacy VLEs of a similar nature to WebCT Vista.

	Features not directly related to ELF

	
	None identified


e-Learning Specifications and Standards 

	electronic-Government Interoperability Framework (e-GIF)  

http://www.govtalk.gov.uk


	Vendor
	The Cabinet Office of the UK Government

	Context

	
	e-Gif is the interoperability framework for the whole of the public sector in the UK. It is not specific to education or e-learning.  JISC is working together with the Department for Education and Skills to extend these standards. 

	Relevance

	
	The government has a similar challenge to HEIs and FEIs, but on a larger scale. It has to deal with complex sets of data relating to individuals held across a range of departments and systems. It is significant that both the ELF and the government are using web services in an attempt to solve this kind of problem. The principle behind the e-Gif project is of interest to those who wish to build a framework MLE; however, unless your institution has a need to exchange data with a government department then the specifics of e-Gif will not inform the construction of an ELF system. Over time the ELF and e-Gif projects should develop a larger overlap.

	Features not directly related to ELF

	
	None identified


	IMS Abstract Framework

http://www.imsglobal.org/af/


	Vendor
	IMS Global Learning Consortium, Inc.

	Context

	
	The IMS Abstract Framework is very similar in scope to the LSAL Learning Services Architecture and the ELF.

	Relevance

	
	The principle of the IAF is similar to that of the ELF, except IMS are not attempting to build the components of the framework. In this sense it can only be a structural guide to developers who wish to build components of the ELF. It is not clear from the IAF how the IMS services (standards) map onto it. In fact it would appear that the majority of the IMS work has moved on and does not attempt to relate to the IAF. What was supposed to be a guide to IMS development activities seems to have fallen out of use. The work undertaken at LSAL seems to be a better source of information for developers as much of their activity can be mapped to (or related to) their framework.

	Features not directly related to ELF

	
	Affiliation

An Affiliation Component contains the data structures and interfaces responsible for describing the organisation affiliations associated with the learner, e.g. professional memberships.

Accessibility 

An Accessibility Component contains the data structures and interfaces responsible for describing the cognitive, technical and physical preferences of the learner, such as disability, eligibility and language capabilities. These describe the learner's capabilities to interact with the learning environment.

May relate to the ELF User Preferences service.

Goal 

A Goal Component contains the data structures and interfaces responsible for describing the learner's personal objectives and aspirations. These descriptions may also include information for monitoring progress in achieving the goals. A goal can be defined in terms of sub-goals.

Interest 

An Interest Component contains the data structures and interfaces responsible for describing the hobbies and other recreational activities of a learner. These interests may have formal awards (as described in the associated 'QCL Component'). Electronic versions of the products of these interests may also be contained.

This could be contained in the ELF Person service.

Item 

An Item Component contains all of the necessary instructions to enable the presentation of the associated question, the response processing to produce the set of scores, and the corresponding feedback. The results from an Item can be reported using the Result Report Component.

Object-bank 

The Object-bank Component is used to enable the grouping of Items and Sections in a databank. This databank is then used as the repository that is referenced by Assessments and Sections.

Party

The Party Component defines the data structures and interfaces responsible for describing an individual or an organisation. The information includes names, addresses, demographics, agents, and contact information. 

This could be a more general version of the ELF Person service.

QCL 

A QCL Component defines the data structures and interfaces responsible for describing the qualifications, certifications and licenses awarded to the learner, i.e. the formally recognised products of their learning and work history. This includes information on the awarding body and may also include electronic copies of the actual documents.

Relationship

A Relationship Component defines the data structures and interfaces responsible for relations between other Components. All of the relationship information has been removed from the other components to enable these to be manipulated using a single independent component. The relationship is defined using a particular vocabulary and the components are identified using the appropriate PLIRI.

Section

A Section Component contains all of the necessary instructions to enable the presentation of the associated Items, variable sequencing of the Sections/Items, the aggregated scoring for all of the Items to produce the Section score(s), and the corresponding feedback. The Section is used to construct hierarchical Section/Item groups. The results from a Section can be reported using the Result Report Component. 

SecurityKey 

The SecurityKey Component defines the data structures and interfaces responsible for storing the passwords and security codes that are to be used when communicating with the learner.

Syllabus 

A Syllabus Component defines the data structures and interfaces responsible for representing the syllabus for a course.

Table of Contents

A Table of Contents Component defines the data structures and interfaces responsible for representing the table of contents of a list of related objects, e.g. a content package. 

Transcript 

A Transcript Component contains the data structures and interfaces responsible for describing a learner's transcript, i.e. the summary records of the academic performance at an institution. This information may contain an arbitrary level of detail and so there is no proscribed structure for a transcript. This component contains no layout information for the transcript.


	The Open Knowledge Initiative (OKI)

http://web.mit.edu/oki/index.html


	Vendor
	MIT in collaboration with partner universities and specification and standards organisations.

	Context

	
	The OKI Open Service Interface Definitions (OSIDs) are designed taking an ELF approach, so there are many services which closely match.

As they are definitions of how services would communicate (not actual software that can be used directly), some OSIDs are relevant to multiple services and multiple service layers.

	Relevance

	
	OKI is highly relevant to the ELF. Developers attempting to build a component of the ELF or attempting to connect a legacy system into the ELF should check for relevant OSIDs before starting. OSIDs can be used as the basis for a WSDL and can therefore be used directly in the development of ELF components.

	Features not directly related to ELF

	
	· Dictionary OSID. Tag-value pairs of use for, e.g. language dictionaries, configuration setting. Might be a subset of the Mapping service.

· Digital Repository OSID. Storing and retrieving digital content. May be a special case or a subset of the Filing service.

· Hierarchy OSID. A generalised interface for working with hierarchical data, e.g. course structures, file hierarchies.

· The Osid OSID. An additional layer of indirection designed to aid the substitution of a given service with an alternate implementation.

· Types, as defined in the Shared OSID, are a mechanism for classifying objects in the system, allowing different authorities to create their own vocabularies.

· SQL OSID. An interface for working with tabular data, using SQL statements.


	SIF Implementation Specification

www.sifinfo.org


	Vendor
	The Schools Interoperability Framework (SIF) is a not-for-profit organisation of software vendors, school districts, state departments of education and other organisations active in primary and secondary (K-12) markets in the US.

	Context

	
	SIF is working with IMS to share and utilise specifications. The SIF specification is a web service model. While it is not definitive, it would appear that SIF services should work in the context of the ELF. SIF is a flexible framework and can potentially contain a wide range of components making it a challenge to map against the ELF. As the SIF project develops, the overlap with the ELF should increase.

	Relevance

	
	This is a vendor-led initiative to try to make schools data interoperable. It will be significant to HEIs and FEIs in the area of checking qualifications and student profiles. 

	Features not directly related to ELF

	
	None identified


	Web services

http://www.w3.org/2002/ws/ and others



	Vendor
	Various companies and industry bodies, including:

· World Wide Web Consortium (W3C: http://w3.org/)

· OASIS (http://www.oasis-open.org/)

· Web Services Interoperability Organization (WS-I: http://www.ws-i.org/) 

· Microsoft

· IBM

	Context

	
	There is a lot of work taking place to ensure that web services operate across as many platforms and languages as possible. This should aid the development of the ELF as it expands into different institutions with a range of development skills.

	Relevance

	
	The overall development of the web services area needs to be tracked by developers building for the ELF.

	Features not directly related to ELF

	
	None identified
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� For a good example of an e-learning framework that has progressed well, see Blinco, K. Curtis, G. McLean, N. Mason, J (July 2004) LeAP Project Case Study: Implementing Web Services in an Education Environment.


� See 'Alt-I-Lab results: mind the gap…' at � HYPERLINK "http://www.cetis.ac.uk/content2/20040729231332" ��http://www.cetis.ac.uk/content2/20040729231332� as an example of some of the problems in developing useful, usable standards for interoperability.


� Wilson, S., Blinco, K., Rehak, D. (July 2004) An e-Learning Framework: A Summary
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