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Introduction

The emerging online learning environments in Australia are rich in diversity and complex in terms of their business models and in terms of their technical evolution.  This richness and complexity is reflected in the wide range of presentations at this particular conference.  It needs to be emphasised that there are, as yet, very few, if any, examples of a total online learning environment at the institutional level in Australia.  Most universities have a complex mix of course offerings, some totally online, some partially online and some still (perhaps the majority) still offered in conventional mode.  Almost all universities, however, see their strategic future as being tied to the delivery of teaching programs in an online learning environment.  If this goal is to be realised much more attention needs to be paid to the development of technical infrastructure before sustainable business models can be realised.

This paper looks at the principal challenges inherent in the development of technical infrastructure from an IMS perspective, which is essentially a global viewpoint.  In doing so, it is important to realise that Australia is relatively well advanced compared with most other countries in the depth and breadth of its online learning programs.

Part 1 of the paper provides some background information on the IMS Global Learning Consortium, together with a summary of current work on specifications.

Part 2 will examine the relevance of IMS activities to the Australian education sectors and will outline potential areas for engagement.

Part 1:

IMS Global Learning Consortium: origins

The IMS Global Learning Consortium began life as the Instructional Management Systems Consortium in 1997 when a few of the large software vendors, including Microsoft, SUN, IBM, Oracle, PeopleSoft etc. decided to participate in a pre-competitive consortium aimed at developing systems specifications for the emerging online learning environment.

Over the past four years, the Consortium has grown rapidly and it now represents a wide range of systems vendors, information providers and learning content providers mainly from the US, Canada, Europe and Australia.

The mission of IMS is now stated in the following form:

IMS is an independent non-profit consortium in which members with competing business interests and different decision-making roles collaborate to satisfy real-world requirements for interoperability and re-use of learning resources

The principal goal of IMS is to define interoperable, XML-based specifications for exchanging learning content and information about learners among learning systems components.

The membership structure for IMS is as follows:

· Full membership – which includes universities, corporations, consortia, government agencies, researchers and content providers;

· Contributing members;

· Developers network.

In the case of Australia, DETYA is a full consortium member.

Advanced Distributed Learning (ADL) Initiative

The IMS activity has gained considerable momentum over the past year or so because of the huge investment by the US Government in the Advanced Distributed Learning (ADL) Initiative.

ADL is a program of the US Department of Defense and the White House Office of Science and Technology to develop guidelines needed for large-scale development and implementation of efficient and effective distributed learning.  It is a forum, which provides requirement input into the IMS specification process, and, in turn, uses IMS specifications.

The program defines its task as “to understand how to fully utilise the next generation technology infrastructure for learning anywhere anytime" [US Defense Advanced Distributed Learning (ADL) Initiative]”. 

The following principles, as stated in the ADL Shareable Content Object Reference Model (SCORM), complements the goals of IMS:

· Accessibility – the ability to access instructional components from one remote location and deliver them to many other locations;

· Interoperability – the ability to use instructional components developed in one location with one set of tools on a platform in another location with a different set of tools or platform (there are multiple levels of interoperability);

· Durability – the ability to withstand technology changes without requiring redesign or recoding;

· Reusability – the flexibility to incorporate instructional design components in multiple applications;

Restated in more concrete terms, these principles mean:

· The ability of a Web-based Learning Management System (LMS) to launch content that is authorised by using tools from different vendors and to exchange data with that content;

· The ability of Web-based LMS products from different vendors to launch the same content and exchange data with that content during execution;

· The ability of multiple Web-based LMS products/environments to access a common repository of executable content and to launch such content.

IMS Specifications in Context

IMS produces specifications as a result of various inputs from users and from research activities relating to future technical requirements.   It then promotes and encourages implementations of the specifications to test their robustness, prior to revision (if necessary).

It is important to understand that the adoption and approval of these specifications is a matter for standards bodies such as the IEEE Learning Technology Standards Committee (LTSC) and the ISO/IEC JTC1 SC36 Committee, Information Technology for Learning, Education and Training.

IMS is not, therefore, a standards-making organisation.  There is no inherent relationship between the release of IMS specifications and their approval as standards.  In practice, the LTSC has been the principal approval body for IMS specifications and there is overlapping membership between the two groups.

Current state of IMS activities

The scope of the IMS activities can be summarised as follows:

1. Meta-data Specification version 1.1, August 19, 1999. 

Due for review.  Approval given at February 2001 Technical Board Meeting to reconvene the Meta-data Working Group for consideration of version 1.2.

2. Enterprise Systems Specification version 1.0, October 1999.

Due for review, but no timetable as yet.  The task of drafting version 1.x will be assigned to the Learner Information Package/Enterprise Working Group.

3. Content Management Scope Document version 0, May 2000

Major review coming up.

Three Working Groups to be convened:

· Data Models Working Group

To scope an updated Data Model Framework for the May 2001 Technical Board Meeting with a final submission at the November 2001 Technical Board Meeting.

· Advanced Communications Working Group

The main task is to develop an advanced communications model to deal with bi-directional, peer-to-peer interoperability.  Some issues to be scoped for the May 2001 Technical Board Meeting, but the overall timetable is yet to be determined.

· Sequencing and Navigation Working Group

An ad-hoc task force has been formed to scope potential activities, prior to the setting up of a Working Group.  No timetable determined.

4. Content Packaging Information Model Specification version 1.1

Approved by the Technical Board on 30 March 2001.

5. Learner Information Package (LIP)

Information Model Specification, version 1.0 approved February 2001.  No agreed timetable for scoping version 1.x.

A “tools-bash” to be held in October 2001 to decide priorities.

6. Question & Test Interoperability Information Model Specification version 1.0.

Approved February 2001.  Work has not yet begun on version 1.2.

7. Learning Design Working Group

Formation of a Working Group approved at the February 2001 Technical Board Meeting.

Scoping document to be presented at the May 2001 Technical Board Meeting.

Final specification due for February 2002 meeting.

8. Reusable Competency Definitions

Information Model, Public Draft Specification version 1.0

No date for final approval.

The Best Practice and XML Binding Public Draft Specifications due for the May 2001 Technical Board Meeting.

9. Accessibility Working Group

Formation of a Working Group approved at February 2001 meeting.

Scope document due for May 2001 Technical Board Meeting.

10. Globally Unique Identifiers (GUID’s)

Approval given at the February 2001 meeting for a proposal to provide GUID best practice guidelines, sample code and Web-based GUID generation.  No timeline determined.

11. Digital Repositories

A proposal to develop a White Paper on a potential work item linking digital library repositories to management learning systems.

Sponsors of the proposal include, DETYA/EdNA, IMS Europe, Distributed National Electronic Resource UK (DNER), Fretwell-Downing UK, US Defense, Advanced Distributed Learning (ADL) (SCORM Academic co-lab, University of Wisconsin), the Merlot Project, and the Berkeley SMETE Project.

White Paper to be presented to the May 2001 Technical Board Meeting.

Part 2:
 
IMS relevance in Australia

Australian context

The evolution of online education in Australia is now well advanced.  The primary characteristics of this maturing online education environment include:

· a range of different learning management systems, some commercial and some homegrown;

· a highly distributed customer base;

· tightly bound learning/teaching modules, i.e. where content and teaching process are tied within the learning management system;

· a trend towards project based teaching where students are encouraged to discover information resources independently of the teaching/learning unit;

· flexible modes of study moving towards the anywhere-anytime service paradigm;

· flexible models of delivery which may include a mixture of online and print based resources;

· moves towards collaborative business models for the teaching enterprise;

· emergence of learning object repositories to serve as a central resource;

· students taking courses in more than one institution;

· an increasingly rigorous legislative environment with regard to digital rights management.

Engagement in IMS

Given the growing strength of the IMS activity, particularly through the alliance with the ADL Initiative, it seems strategically important for Australia to be involved, both as a learning experience and in order to influence the technical design and specifications of the global online learning environment.

DETYA, as the contributing member to IMS, acknowledges the importance of international engagement in the specifications/standards-making process and has recently set up a Standards Sub-Committee under the auspices of the Australian Information and Communications Technology Education Committee (AICTEC).

This committee has as its principal rationale a strong belief in the need for interoperability, which can be summarised as follows:

· Each education sector requires technical solutions with high levels of interoperability;

· Specifications and standards underpin interoperability;

· Defined service models and technical architectures are a key to success;

· Sharing of technical knowledge and expertise is essential;

· Testbeds are needed to assist development.

Discussions are currently underway to establish a framework for international involvement, particularly in the IMS activity.  In the IMS context, this means active engagement in the various Working Groups and voting on specifications through the IMS Technical Board.  An invitation has been issued by AICTEC to all education sectors for technical experts to become involved in this process and further announcements on the framework for participation are expected shortly.

Apart from engagement in the various IMS Working Groups, there are a number of strategic technical issues where Australia has the potential for concerted action both nationally and internationally and the remainder of this paper will address these issues.

Metadata 

Metadata is rapidly becoming an over-used term but it remains an important component in terms of describing content and data structures in the online learning systems environment.

In the IMS context, the role of metadata is to promote and facilitate the discovery and retrieval of appropriate learning resources.  Its objectives can be identified as the following:

· Provide rich descriptors of learning resources;

· Enable powerful search methods; and

· Support the evolution of data structures.

The Meta-data Specification version 1.1 is of considerable importance to all educational communities

This specification was adopted as version 1.0 in August 1999, based on the LTSC Working Group 12, Learning Object Meta-data (LOM) version 3.0.  A further update Version 1.1, Final Specification (based on LOM version 3.5) was approved in May 2000.

This document describes the names, definitions, organisation, and constraints of the IMS meta-data elements.  The work is composed of two parts, a working document from an IEEE standards committee, of which IMS member organisations have been key contributors, and a number of modifications that have been approved by the IMS Technical Board.

Many organisations around the world have collaborated on the IEEE version 3.5 LOM standard document, including substantial involvement by IMS member organisations either directly or through IMS Briefing and Feedback meetings. 

The second part of this document contains a number of modifications approved unanimously by the IMS Technical Board.  These changes were recommended based on implementation testing and detailed document review.  The IMS Technical Board representatives include many individuals who have actively participated in the development of the IEEE document.  Those individuals judged the likelihood of these changes being incorporated into the IEEE document as high.

Any future IMS certification/conformance testing will be based on the combination of these two resources.

The IEEE/LTSC LOM Group is now working on Draft 3.6 of a revised version, however, there is, as yet, no sign of final approval.  There is no XML binding specification associated with the LTSC Working Draft (ie it has not been translated into XML tags).

There is an issue in LTSC/LOM as to whether the development of an XML binding is the role of a standards-making body.

There are also outstanding harmonisation issues between LTSC/LOM and the Dublin Core Metadata Initiative (DCMI) which may impede final agreement on the revised standard.

It is imperative that the higher education sector in Australia addresses the issue of metadata standards for describing learning resources and for describing Web-related data structures.  At present, there is no recognised standard or specification and a variety of ad hoc solutions are being implemented.  It seems highly likely that Europe will adopt the IEEE LOM 3.6 version and this will provide added impetus to conformance to the IMS/IEEE metadata standards.

There are also profound implications for the EdNA Metadata Standard which has wider currency particularly in the schools sector.

The rethinking of the metadata model is likely to be very high on the agenda of the AICTEC Standards Sub-Committee and higher education engagement on this matter will be essential.

Digital repositories

For the past few months an international group including Kevin Riley (IMS Europe), Lorcan Dempsey (Director, Distributed National Electronic Resource UK (DNER)), David Kay (Fretwell-Downing UK), and Neil McLean, Kerry Blinco, and Jon Mason, (DETYA representatives) have been discussing the need to integrate digital library information resources into learning management systems.

A proposal was put to the Technical Board on behalf of this group and other bodies such as, the ADL (SCORM Academic co-lab, University of Wisconsin), the Merlot Project and the Berkeley SMETE Project to prepare a White Paper for the Technical Board, scoping the nature of the required architecture and possible areas for specifications. 

This type of integration has been high on the national agenda in Australia for some time and Australian representatives will be taking a most active role in preparing the IMS White Paper.

The aim is to have a public draft document ready for the November 2001 Technical Board Meeting.

The scoping of this White Paper is likely to lead to a considerable extension in the information models supported by current IMS specifications.

The preliminary work on a diagrammatic depiction of the distributed learning and information grid (see Appendix 1) indicate a complex technical architecture.

The challenges inherent in the technical architecture required to link learning and information resources to learning management systems include:

· a coherent search/discovery process across the various resource domains including search propagation and search result aggregation;

· an authentication/authorisation process that links the learning management system and information system environments;

· a delivery system that permits the importing of information resources into the learning management system by teacher or learner;

· a digital rights management system that accounts for information resources transported into/and the between learning management systems.

Of particular importance in the Australian context is the development of infrastructure for digital rights management.  The stringent requirements of the Copyright Amendment (Digital Agenda) Act 2000 has highlighted the importance of being able to manage the procurement and distribution of digital resources in an efficient and legal manner.

At present all the areas outlined above are outside the existing scope of IMS Working Groups and it will be interesting to see how these complex requirements can be broken down into manageable work items and practical specifications.

Testbeds for interoperability

The ADL Initiative in the US has provided a huge impetus to the IMS activity by providing a range of testbeds to test specifications and to develop interoperable infrastructure for various modes of online learning and training.

It is of strategic importance in the Australian context to develop testbeds within each education sector and through national initiatives such as the Schools Online Curriculum Content Initiative (SOCCI).

The creation of testbeds will provide:

· a focal point for testing specification and standards;

· transferable knowledge and architectures across the education sectors;

· research opportunities for the development, integration and testing of next generation applications services and technologies;

· opportunities for active participation by private sector systems vendors and content providers.

DETYA is currently looking at the feasibility of sponsoring a number of testbeds based on the IMS/ADL model.

Conclusion

The principal conclusions of this paper are as follows:

· coherent technical infrastructure is required to sustain online learning environments;

· interoperability is heavily dependent on adherence to specifications and standards;

· standards and specifications are a global matter and international participation is essential;

· the IMS Global Learning Consortium offer an excellent means of participation in the global arena;

· Australia has every chance of being a leading player because of advanced service models and significant technical innovation;

· DETYA is committed to the interoperability agenda and to funding appropriate mechanisms for achieving technical infrastructure for online learning.

The next six months will be important in terms of working through the means of engagement within each education sector and it is imperative that the higher education sector formulates its own concerted responses.
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