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Foreword

Sam Meredith, Peter Higgs and Tim Hand

These ‘Three Musketeers’ of the Flexible Learning Leaders program asked the 
challenging questions about emerging technologies.

With weekly phone hook-ups they collaborated to research the technology. They 
have explored the brave new world of learning objects - teaching resources which 
can be anything from a word document to a journal or a multimedia presentation. 
They have investigated ways to store, share and recontextualise these resources 
including digital rights management and the use of metadata. 

They found out how technology could aid sharing, discovery and efficient reuse 
of learning resources. But they also found challenges to VET to establish systems, 
standards and processes for managing resources and protecting content 
ownership and moral rights.

Tim is the Education and Technology Manager at the Open Training and 
Education Network (OTEN), Sydney. His area of research focused on systems 
architectures, standards frameworks and learning design. 

Sam, the Manager of Online Projects at TAFE NSW New England Institute, 
researched the need for a collaborative model for managing reusable learning 
objects.

Peter is the Manager of Learning and Business Technologies at the Institute of 
TAFE Tasmania. He researched learning objects and digital rights management 
from a technical and legal view in Australia, Canada, the UK and Belgium. His 
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research culminated in a risk management strategy for VET learning objects and 
digital rights management.

By Thea Fisher Project Officer, Flexible Learning Leaders Project (adaptation)
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the National Vocation Education and Training System 2000 - 2004. The Australian 
Flexible Learning Framework (Framework) has been developed by the Flexible 
Learning Advisory Group (FLAG) and represents a strategic plan for the five-year 
national project allocation for flexible learning. It is designed to support both 
accelerated take-up of flexible learning modes and to position Australian 
vocational education and training as a world leader in applying new technologies 
to vocational education products and services.

Role of the Flexible Learning Advisory Group (FLAG)
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and priorities for flexible learning in vocational education and training, with 
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Executive summary

This report is intended as a discussion paper issuing from current interpretations 
and experiences of Learning Object projects both in Australia and overseas. It 
aims to provide a snapshot of this thinking and work, and document some of the 
key issues emerging from these projects. The paper sets this discussion within a 
framework of perspectives encompassing; philosophical, pedagogical, 
instructional, standards, Intellectual Property and Copyright (IP&C), systems 
and organisational issues.

VET organisations will find challenging questions about emerging technologies 
that promise teachers, and potentially students, facilities to share, discover and 
reuse a wide array of stimulating learning resources. Issues turn on the need for 
the VET sector to establish systems, standards and processes to manage these 
learning resources at the same time as ensuring content ownership and moral 
rights are satisfied. The report has investigated ways to store, share and re-
contextualise Learning Objects including digital rights management (the use of 
code to manage IP&C) and the use of metadata (controlled vocabularies and 
standards) to enhance searching for and retrieving Learning Objects. Highlights 
in the research, which the authors believe require further VET research, have 
been that Learning Objects place a high demand for Interoperable Learning 
Architecture and a metadata standard and vocabulary requirement that will best 
serve VET in Australia.

The report highlights themes that have emerged from this work and provides 
some discussion about those themes. Recommendations and suggestions are 
provided as a result of these emergent themes and discussion. However, more 
importantly the report highlights that Learning Objects, their standards and 
systems are in an organic process that is at an evolutionary phase which is 
demanding ongoing research and testbed projects.

While the report focuses upon the issues of the VET sector it also draws on the 
experience of Learning Object projects across both the higher education and 
schools sectors, both in Australia and overseas. 

The report takes a holistic organisational view toward any Learning Object 
discussion, calling for the need for conceptual, strategic, technological and 
systems research and testbedding for the greater VET sector within Australia as a 
way of finding solutions for this complex topic. It calls for a pragmatic action 
learning approach to the needed research whilst at the same time involving VET 
practitioners. This should allow VET within Australia and its SME organisations 
to make strategic decisions about online teaching and learning.
Australian Flexible Learning Framework
Flexible Learning Leaders Project 1
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Introduction 

Learning Object-based approaches implementations are attracting a lot of interest 
because of their promise but are deserving of a lot more critical appraisal when it 
comes to many of the assumptions which underpin them. This report argues that 
such implementations are however very appropriate for the VET sector, if 
properly conceptualised. Such an approach calls for their consideration not just at 
the Learning Object level, but also at a higher, systems-based approach. The 
worth of many Learning Object approaches to date, can be challenged because of 
their failure to realise that Learning Objects are more about the systems they 
inhabit than the worth of the objects themselves.

Learning Objects are at the intersection of a number of emerging issues including 
rapid application design approaches, digital rights, e-learning design and 
knowledge management. Learning Objects are also based on a number of 
appealing and yet largely untested assumptions. Because of the complexity of 
these issues and assumptions, the authors acknowledge that there is a need for 
acceptance that education and training globally is still in an experimental stage of 
Learning Object implementation, and any statements included in the document 
should not be taken as criticisms but rather interpreted as part of this 
evolutionary journey upon which educationists and technologists are building.

Focus of the report
The report is framed by a discussion of these issues in relation to the authors’ 
experience and research from the perspectives of the three major stakeholders: 
students, developers/teachers and managers. 

Outcomes
The principle intention of this report is to outline some of the work being done in 
relation to Learning Objects and provide an interpretation of the related issues 
from a VET perspective.

This will involve an analysis of the considerations for the adoption of a shareable/
reusable resource model/paradigm within the VET sector, at both an 
organisational and sectoral level. Necessarily, the work draws on cross sectoral 
approaches in the schools, university and VET sectors, both in Australia and 
overseas.

From this the authors have concluded the report with a key set of 
recommendations for consideration to ensure there is a VET perspective in 
ongoing Learning Object and system research.
Australian Flexible Learning Framework
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Project methodology and contacts
This report is the result of the experiences of three Flexible Learning Leaders in 
2002: Sam Meredith, Peter Higgs and Tim Hand. The project work has been 
informed by secondary research, experiences within our organisations and first 
hand observations of others. It has also involved contributions and participation 
in personal professional development activities including:

• ASCILITE (Auckland) 

• CANARIE Workshop, www.canarie.ca Montreal, Canada

• COLIS project and COLIS demonstrator, Prof Neil McLean director, The 
demonstrator achieved single sign-on (authentication) of user with 
interoperabilty between LCMS and legacy systems and an agreed level of 
digital rights management. The Demonstrator has just won further funding 
from DEST in order to disseminate findings within Australia, test the 
robustness of the IMS standards-based environment by including 
particularly digital repositories in the system framework and seek input of 
teachers and leaners into the technical and work flow developments. 
www.colis.mq.edu.au

• Commenting on Australian Flexible Learning Framework (Framework) 
2003 Work and Finance Plan for Resources for Teaching, Learning and 
Assessment Program

• Contributions to Learnscope in NSW and Tasmania and TAFE NSW PDN 
projects

• Ed-Media conference (Denver)

• HERDSA Conference, Perth Western Australia including two pre-
conference workshops: 1. “Peer Review” as a QA mechanism for online 
teaching and learning course design and development; 2. “Designing Web-
based courses with authentic activity”.

• Hosting www.flexiblelearning.net.au Virtual Learning Community forum

• Invitation to National Learning Infrastructure Initiative (NLII-USA) 
working group

• Networking 2002 online conference.

• Reusable Learning Designs conference and workshop, UTS, Sydney

• TAFE NSW Professional Development Network (PDN) Website 

The report references and draws upon the papers, responses and discussions 
within these groups in 2002.

In addition the authors of this report have been involved in site visits to 
individuals and groups both in Australia and overseas. Many contacts made from 
the visits have resulted in continuing consultation. The authors thank those 
Australian Flexible Learning Framework
4 Flexible Learning Leaders Project



Flexible Learning Leaders Report
Technology for Sharing
visited for giving generously and openly of their time, ideas and comments. 
Activities and visits included:

ANTA projects
• ANTA Toolbox project and proposals for a digital repository of learning 

resources. See http://www.elearn.wa.edu.au/ejournal/edition01/pages/
01_peer/_download/Learning_Objects_Paper.pdf 
http://elrond.scam.ecu.edu.au/oliver/2000/emtoolbox.pdf

• Australian Flexible Learning Framework ‘Expert Advisory Project 2002’ 
http://www.flexiblelearning.net.au/projects/expertadvisory.htm including:

- Electronic Authentication for Flexible Learning

- Maximising Collaboration in the Use of Intellectual Property

- Good Practices in the Use of Intellectual Property for Flexible Learning

- Copyright in a Flexible Learning Environment

- Register of Legal and Regulatory Expert Database

Jennifer Dunbabbin Project Manager OPCET Tasmania

• Australian Flexible Learning Framework 2003 Work and Finance Plans. 
Resources for Teaching, Learning and Assessment Program shows two 
projects related to Learning Object implementations: VET Learning Object 
Repository project and Collaborative Interoperability project; http://
flexiblelearning.net.au/projects/learningobject.htm
http://flexiblelearning.net.au/projects/interoperability.htm

• Preferred standards initiative of the Framework to coordinate the vision for 
nationally agreed standards in e-learning; http://
www.flexiblelearning.net.au/standards/navigation/home.shtml

Other projects
• AUTC project, ICT-based learning designs. Dr Shirley Agostinho project 

manager. Exploring aspects of developing reusable learning designs from 
www.learningdesigns.uow.edu.au

• CANCORE, Edmonton Canada

• CEN ISSS Belgium Europe

• CNRC project eduSource New Brunswick, Canada

• Copyright in a Flexible Learning Environment a Framework project

• Curtin University, Stephen Quinton. Exploring ways to serve up Learning 
Objects to suit students’ learning styles; http://lsn.curtin.edu.au/edel/
index.html

• Edith Cowan University, WA, Prof Ron Oliver, to look at their Learning 
Object developments
Australian Flexible Learning Framework
Flexible Learning Leaders Project 5
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• education.au limited, Jon Mason, advisor on e-learning standards 
www.educationau.edu.au

• Electronic Authentication for Flexible Learning a Framework project

• Good Practices for Flexible Learning in Using Intellectual Property an 
Australian Flexible Learning Framework project

• Harvest Road, John Townsend. Demonstrated aspects of  HIVE, their 
Learning Content Management System; www.harvestroad.com

• Hull University Learning Object Model, Hull, UK

• Industry liaison (Canada): Innovatia, Recombo, Herridge

• IPR Systems, Mr Peter L. Higgs. Developers of Open Digital Rights 
Language ODRL; www.iprsystems.com

• Jon Mason Assistant Director, IMS Australia. For ongoing discussions and 
guidance on e-learning standards initiatives both in Australia and overseas

• Maximising Collaboration in the Use of Intellectual Property a Framework 
project 

• National Research Council Canada: New Brunswick Learning Object 
projects.

• New Brunswick University, Electronic Text Centre Fredericton, New 
Brunswick, Canada

• OLA Learning Object project, Victoria, British Columbia, Canada

• Open Learning Australia. Mr Allyn Radford, Manager Information 
Technology, Open Learning Australia. Demonstrated an early stage 
implementation of the HIVE LCMS from Harvest Road and using the 
Webmentor LMS and applying SCORM standards; www.ola.edu.au

• Qld Department of Employment and Training innovation project on 
reusable Learning Objects. Ms Gerry Greene, project manager of useful 
resource on Learning Objects; http://tnqit.tafe.net/rlo/index.htm

• RMIT Digital Asset Management System and Learning Object approach. 
Dr Garry Allan, Director of IT, Faculty of Health Sciences, and Rhys 
Williams, Manager, Distributed Learning Resources. Has a practical 
implementation of Digital Asset Management system. Human resource 
issues to be addressed in terms of encouraging user participation. Some 
Learning Object materials provided by Smartforce into RMIT LMS and 
proposal to use resources from MIT in the USA as part of MIT’s OKI 
(Open Knowledge Initiative); www.rmit.edu.au

• Stanford Research Institute (SRI) Learning on Demand Project

• TAFE Frontiers, Victoria, Ben Fennessy, field manager. Student-centred 
Learning Object approach including trials with Common Ground 
Publishing for Certificate IV in Nursing; www.tafefrontiers.com.au
Australian Flexible Learning Framework
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• TAFE NSW Online funded projects 2002-03, developing learning ware in 
Learning Object format in a variety of discipline areas; http://
www.tafensw.edu.au/online/connect/welcome.htm

• TeleEducation New Brunswick, Canada 

• The Le@rning Federation. Mr Stuart Tait, marketing manager. A project 
involving all Australian States and New Zealand to develop reusable 
learning resources for schools and set up a distributed repository system 
across the states. Has developed Basic E-learning Toolset (BELTS) 
methodology to distribute objects to State-based systems. Have developed 
specifications; http://www.thelearningfederation.edu.au/tlf/newcms/
view_page.asp?page_id=3859&Men_ID=365

• WebMCQ Sydney Australia. Partnership in COLIS project and work on 
associated Learning Object architectures and learning management 
systems; http://webmcq.com.au  James Dalziel

• WestOne. Mr Stuart Young, Manager. Undertakes learning materials 
development projects in conjunction with WA Institutes of TAFE and is 
currently working on ANTA Toolbox projects with Institutes such as West 
Coast and Challenger; www.westone.wa.gov.au

The Appendix contains further information on these activities. 
Australian Flexible Learning Framework
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Background

Wayne Wiesler of Cisco systems effuses that; “Reusable content in the form of 
objects stored in a database has become the Holy Grail in the e-learning and 
knowledge management communities.” Learning Objects have been listed as one 
of the top five technology areas to watch (Oblinger 2001) and the technology of 
choice by Gibons, Nelson and Richards (2002). Searching Google will throw up 
over 1.5 million references to the topic alone. In a recent survey Barron 2002, 
found substantial interest in Learning Object methodologies from training 
professionals and others in a wide range of industries.

Subsequently Learning Object projects have proliferated to the extent that few 
major training/education institutions or software vendors would admit to not 
having some consideration for their implementation.

Why Learning Objects?

A little background
There is no shortage of critical commentators adding their voices to the discourse 
on Learning Objects; Downes, Hobbs, Wiley, Merrill, Hodgins, Longmire, 
Hannafin, McCarthy, Koper, Schatz, Rehak, …to name some of the more prolific. 
In fact it is the assumed benefits of Learning Objects: the ‘ities’ such as reusability, 
generativity, modularity, adaptability, scalability, and flexibility which has laid the 
foundation of such high levels of commentary and general interest.

Learning Objects are capable of polarising everyone within this community of 
interest, creating much enthusiasm but also confusion, and ambivalence. 
Indicative of this current level of interest is the plethora of Learning Object 
articles appearing in education technology journals1.   

Irrespective of one’s position in the Learning Object debate it is important to 
revisit the assumptions which have provided the foundation for Learning Object 
enthusiasm. These assumptions are:

• Reusability

• Shareability

• Interoperability.

Implicit to Learning Objects is the premise that they are an obvious response to 
the quest for reusability. This is essentially why the level of interest is justified. It is 
a central tenant in the Learning Object mantra. Like many other worthy pursuits 
however, this is where any points of agreement end, as issues relating to technical 

1. According to Expanded Academic Journal database, from 1995-2002 Learning Objects have been ref-
erenced in at least 194 articles.
Australian Flexible Learning Framework
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and pedagogical approaches come into consideration. The questions relating to 
both these aspects are complex and numerous. 

Reusability often is premised on the assumption that course material is fairly 
stable, over a reasonable period of time. Miner argues that reusability is also 
premised on the need for a Learning Object to be adapted for meeting differing 
learning styles of students2. This is supported by the research being undertaken at 
Curtin University WA, Centre for Educational Advancement. However, in the 
VET sector stability is changing with the influence of new technologies and 
practises in the workplace and  national industry imperative that most training 
packages and curriculum are updated usually every three years3. Nevertheless this 
might also be seen as an argument for an ability to quickly replace course 
elements and provide currency. To date it would seem the suitability and main 
interest in Learning Objects has come from the training sectors. In North 
America this is particularly the case with both CISCO and SCORM having 
developed interpretations and models suited to the needs of trainers and 
corporate communities.

In the Australian VET sector there is a number of reasons to argue for a Learning 
Object (or reusable resource) based approach including:

• Greater efficiencies need to be found in the production, deployment and 
procurement of information and learning resources. 

• A standards-based approach is needed to ensure interoperability and 
scaleability within and between the burgeoning number of e-learning 
systems and their data.

• Greater demands are being made upon the production quality, time frames 
and adaptivity of resources to suit the individual learner.

• New Generation curriculum requires new flexible approaches to the 
design, and development of learning products.

So why Learning Objects?
To answer this we also need to understand what constitutes the essential 
characteristics (and therefore benefits) of a Learning Object. 

Despite the level of interest in Learning Objects, there is still no commonly agreed 
definition of what constitutes a Learning Object. Unfortunately while this is the 
case, there will remain an understandable uncertainty, ambivalence and 
reluctance to engage with Learning Objects. 

Forums conducted in Networking 2002 and VLC only served to confirm both a 
lack of common definition and the anxiety of people requiring a definition. 

2. Bruce Miner Adaptive Tutoring Systems CA 2002 www.adaptivetutoring.com
3. Such a period should now be considered as being relatively long, allowing for stable content packages.
Australian Flexible Learning Framework
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Reasons for this lack of consensus can be attributed to the following factors.

Firstly, definitions are reduced to detailed descriptions according to sectors/
organisational/ faculty perspectives and interests and/or they are too generic to be 
of any use. Those falling within the former category have their own vernacular 
and orientation and are often linked specifically to learning or skills outcomes eg 
The Le@rning Federation, OTEN, WestOne. These definitions are certainly 
useful and appropriate to the organisation and specific sector, but perhaps limited 
beyond that. The more generic definitions on the other hand are criticised for not 
being specific enough on issues of size, format or instructional intent, for example 
IEEE LTSC (‘any entity, digital or non-digital which can be used, reused or 
referenced during technology supported learning.’) but as Jon Mason came in to 
add on the NW 2002 forum4; this definition was deliberately broad so that 
metadata is not constrained by arbitrary notions of granularity. Mason added that 
philosophical discussions about Learning Objects are both useful and a 
distraction. 

It is more productive then if we simply consider what are commonly considered 
to be essential characteristics of a Learning Object. These are generally 
summarised in the literature as:

Independent - Learning Objects are discrete and coherent chunks of 
information, activities or assessment, which are self-contained in that they 
can contain a complete learning sequence, and don't rely on other material 
in order to make sense.

Shareable/ Reusable - Learning Objects are small stand alone, reusable 
components that can be assembled to provide resources in various learning 
environments ie content developed in one context being transferable to 
another context. It is this notion of shareability which is fundamental to 
leveraging any advantage in using Learning Objects.

Interoperable - Objects must be interoperable that is: content from 
multiple sources must work with different learning systems. In order to do 
this they must be designed to conform to various standards.

Instructional value - In order to be defined as a Learning Object there 
must be some intrinsic instructional value. An Learning Object is not just a 
knowledge or information object. It should result in a complete learning 
sequence, objective, skill or competency (this is a granularity issue - in VET 
in Australia a Learning Object might be loosely matched against a 
performance criterion of a training package element of competency).

4. Wed Aug 21, 2002. Networking 2002 Forum What is a Learning Object? http://www.flexiblelearn-
ing.net.au/nw2002/
Australian Flexible Learning Framework
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Discoverable - Objects must be able to be found. This usually entails 
tagging them with appropriate descriptive metadata that will focus on 
linguistic semantics.

While the points above are more or less universally accepted, perhaps another 
two, (slightly more contentious) should be added for consideration.

Granular - Always the most difficult consideration for which there is no 
definitive requirement. Currently we need to be pragmatic and accept that 
there may need to be a range from a single image file to an entire course. 

Context - In order to maximise their reusability, Learning Objects are 
required to minimise the amount of information specific to a given context. 
However this is often difficult, again we need to accept some latitude in 
that Learning Objects can include context related information either within 
the object or by some external association to it.

A problem with much of the literature5 is that it is intent on conceptualising 
Learning Objects using component metaphors such as Lego blocks or nuclear 
particles. But this is too simplistic to describe the complexity of Learning Object 
aggregations, and learning sequences. In this paper we argue for a better 
understanding derived not just from a consideration of Learning Object 
components but also their context and the actors that produce and engage with 
them. It has also become obvious that while the above characteristics may be 
ideal, when it comes to actual implementations, it is difficult and often 
unproductive to rigidly adhere to them.   

To complicate matters of definition, increasing interest is now being shown in 
identifying different types of Learning Objects. Already there has been argument 
for specific types according to their learning outcomes. Performance, competency 
and assessment objects are promising interesting possibilities, and are currently 
under SCORM review. 

There is an emerging need for acceptance of different types of Learning Objects. 
Learning Object types such as adaptive, or open Learning Objects (eg Java Beans), 
assessment, performance, or simulation objects are all providing a fruitful way 
forward. 

Perhaps one of the more interesting developments is in the area of ‘Open 
Learning Objects’ sometimes referred to as adaptive Learning Objects. These 
adaptive features interact with the learner profile to produce the final product 
according to the learner’s profile. Such objects however present a new set of 
challenges. For example will such objects need ‘inner metadata’ to describe their 
adaptive properties, such as language or learning style?

5.  Even David Wiley’s 2002 recent work for instance has helped propagate the atomistic view of Learning 
Objects
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Issues

Standards 
The education and training communities are slowly appreciating the need for 
open standards compliance as they emerge from more ad hoc silo approaches to 
product development and implementation to enable interoperability. A lack of 
open standards results in a fragmented market for education products, reducing 
choice and locking users into proprietary systems. It is important to realise that 
ICT standards are still in their infancy and facing their most challenging period of 
maturation. Sensible standards adoption will have some of the following benefits 
for the education community. 

For educators, standards may make it easier to discover and/or share course 
materials, and to use materials produced by a range of publishers without 
worrying about those materials being incompatible with their existing CMS or 
LMS software. 

For students, they provide flexibility in being able to source content and learning 
packages from multiple local and distance from education and training providers. 
They can also transfer data relating to their identity and learner profile, and 
manage student access according to the student’s profile.

For institutions, there are clear benefits to be reaped from connecting up systems 
(interoperability) for academic records, course delivery, assessment and student 
administration. Provided of course that international standards are adopted by 
the key vendors of systems, and the standards are framed in such a way that the 
activities and values of the institution are supported. If standards are adopted by 
the majority of vendors and those standards don’t work for education institutions, 
then the lack of alternative systems available on the market will either force 
institutions into changing their practices or purchasing expensive bespoke 
solutions.

For developers/publishers standards mean not only reduced costs and time to 
market but also a wider market through improved discoverability.

For vendors the adoption of open standards levels the playing field, allowing 
small and medium sized companies to create education solutions that are 
compatible with other compliant systems. For example, any vendor could create a 
virtual learning environment (VLE) that can deliver the same market, as content 
does not need to be developed for multiple platforms and browsers. (Source: 
CETIS) The advantage to E&T Institute in this instance will be a wider range and 
availability of interoperable systems and Learning Objects.
Australian Flexible Learning Framework
Flexible Learning Leaders Project 13



Flexible Learning Leaders Report
Technology for Sharing
Despite these scenarios, there is still a lack of understanding and appreciation of 
the role of standards and issues of interoperability. Nevertheless we sense that 
projects such as The Le@rning Federation, COLIS (The Collaborative Online 
Learning and Information Services)6, and ANTA Toolboxes have gone a long way 
to provide a better understanding of both the need and application of relevant and 
affordable standards. Participating developers, (and hopefully when adopted) the 
broader national educational community will benefit from this involvement. 

There are several cautionary notes regarding the implementation of standards, 
these include:

• uncertainty as to which standards to reference

• relevance of authority of the standards (enforcement) ie has it been 
accepted internationally

• difficulty in interpretation of the standards

• relevance as to ‘local standards’ 

• need for vigilance over currency of standards

• cost of adopting the standards.

Finally there is concern by educationalists as to the influence these standards 
might have upon the associated applications, instructional approaches and 
ultimately the way in which students learn. If standards don’t take account of the 
way educators want to educate including how students want to learn, then there 
will be a lack of enthusiasm over their adoption.

The following are organisations this paper’s authors feel are currently of most 
relevance to Learning Object standards applications in the VET sector. The 
standards organisations which develop Metadata are also referred to in the 
Metadata section. These standards initiatives assist education and training 
organisations define schemas and program interfaces. Most of the work of these 
organisations has focused on XML as the encoding language for such 
specifications (eg IMS, IEEE-LOM, and SCORM). 

IMS: http://www.imsglobal.org/
IMS defines and delivers interoperable, XML-based specifications including 
IEEE-LOM for exchanging learning content and information about learners 
among learning system components. IMS specifications already are becoming 

6. COLIS project was funded by DETYA to achieve the following objectives:
*  establish a testbed for the development of collaborative online learning and information services
* develop a scalable standards based model for institutional interoperability which enables the seamless 

sharing of online learning and scholarly information resources
* contribute more fully to the work of the Instructional Management System (IMS) Global Learning 

Consortium
* link with international software companies, corporate management systems providers, learning man-

agement systems, content producers and national government agencies.
Australian Flexible Learning Framework
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one of the standards for defining acquisition requirements and for delivering 
learning products and services. 

Internationally the IMS Global Learning Consortium has become an 
independent, subscription-based non-profit organisation. While it aims to be 
technology and pedagogically neutral, it inevitably has to represent the interests 
of its subscribers. This is why the active participation of user organisations is 
crucial, and why JISC's membership and CETIS's activities have made it possible 
for UK interests to be represented.

IMS has two key goals: 

1. Defining the technical standards for interoperability of applications and 
services in distributed learning.

2. Supporting the incorporation of IMS specifications into products and 
services worldwide. IMS promotes widespread adoption of specifications 
that will allow distributed learning environments and content from 
multiple authors to be discoverable and then work together.

Currently specifications for metadata, interoperability, enterprise, question and 
test, learner information package, content packaging, learning design, simple 
sequencing, digital repositories, accessibility, and reusable competencies 
definition specification and digital rights expression language are emerging for 
the education and training world.

As depicted in the following table7, IMS is concerned with nearly every aspect of 
ICT related standards.

7.  Source: http://www.cetis.ac.uk/static/who-does-what.html
Australian Flexible Learning Framework
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SCORM
One of the major organisations which references IMS protocols and extends them 
is the ADL SCORM (Shareable Content Object Reference Model). Undoubtedly 
one of the most practical aspects of the IMS specifications is in relation to 
ensuring interoperability through its content packaging specification. This work 
is harmonised with SCORM to help produce actual implementations. 

ADL SCORM: Discussion of Learning Objects inevitably includes reference of 
SCORM, one of the most commonly adopted Learning Object set of 
specifications. Nevertheless for many people SCORM perhaps clouds their 
interpretation of Learning Objects and contributes to the uncertainty of adoption 
or acceptance. Certainly the technical nature of the SCORM documents do little 
to enlighten the typical developer, teacher or instructional designer. However, 
SCORM was always meant to be a set of technical specifications for vendors to 
develop infrastructure and systems.

SCORM was created by Advanced Distributed Learning, as a partnership of 
interests to provide learning standards for the US military. SCORM has developed 
high level requirements for learning content including reusability, accessibility, 

IMS ADL/
SCORM

CEN/
ISSS Pometeus

IEEE
Learning 

Technology

BSI/
ISO ADRIADNE AICC

Metadata Yes - Yes - Yes Yes Yes -

Content Yes Yes - - Yes - - Yes

Enterprise Yes - - - Yes - - -

Learner 
Information

Yes - - - Yes Yes - -

Question and 
Test

Yes - - - - Yes - -

Accessibility Yes - - - - - - -

Learning 
Design

Yes - - Yes - - - -

Collaboration - - - - - Yes - -

User 
Requirements

Yes - - Yes - - - -

Table 1: IMS relationships with ICT standards and organisations
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durability, and interoperability. SCORM is divided into two categories; the 
content aggregation model and the Run-Time environment8. 

SCORM specifications use XML schemas and metadata to allow courseware to 
interoperate with LMSs. The SCORM specification is mainly focused on learning 
delivery and content repositories. SCORM operates within a managed 
environment, the specification is essentially concerned with this to enable 
interoperability with LMSs. However while many of the LMS vendors claim 
SCORM compliancy, there is a range of interpretation as to what this actually 
means and little consistency or policing of its application (although a 
conformance testing suite is available for download). As well, education and 
training organisations that have purchased a SCORM compliant LMS have had to 
invest heavily in middleware to enable interoperability. These are important 
challenges for SCORM if it is to achieve acceptance in the wider education and 
training sectors. 

There is confusion in the developer and learning community as to what SCORM 
is. It is important that people realise that SCORM is more an application profile 
(or de facto standard). It is about interoperability of systems, data and associated 
behaviours. 

Many critics9 cite as a major weakness the fact that SCORM does not impose a 
pedagogical or assessment model. Certainly one of the outstanding weaknesses of 
SCORM 1.2 was that it did not capture pedagogical logic between Learning 
Objects10. While the latest release of SCORM (1.3), addresses some of the 
pedagogical deficiencies by adopting IMS simple sequencing, commentators such 
as Merrill11 are still sceptical as to the extent this can be resolved in code.

SCORM could be interpreted as oriented to single user, self-paced, instructivist, 
content centric specification. It has limited pedagogical models such as the use of 
collaboration. While this might restrict its appropriateness for Higher Ed and 
schools12, it is perhaps not such an issue for VET and its associated training 
requirements. In Australia a number of VET institutes and products eg some 
Series 4 Toolboxes have adopted a SCORM approach to Learning Object 
development13. Other deficiencies in the SCORM learning model include limited 
usefulness for simulation activities, lack of description of assessment 
relationships, and consideration for customisation or personalisation. Again as 
Mark Oehlert14 contends, SCORM set out to address the ability to reuse, locate 

8.  The Run-Time environment establishes a set of technical specifications applicable to content packages 
enabling communication with e-learning systems. 

9.  Lahanas, Merrill, Downes and Wilson
10.  Claude Ostyn system strategist Click2Learn, cited in Welsch SCORM;clarity or calamity.
11.  David Merrill, in Wiley, D (Ed) (2002). The Instructional use of learning objects. Agency for Instruc-

tional Technology, Indiana. 
12.  Kraan, W Wilson, S. 2002. Dan Rehak “SCORM is not for everyone”. The centre for Educational tech-

nology Interoperability Standards. Retrieved October 20 from, http://www.celtis.ac.uk/content
13. Both the OTEN and WestOne projects are described more fully under Instructional issues.
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and provide for interoperability of content in LMSs and these environments do 
offer collaborative tools. 

As daunting as it can be, SCORM nevertheless does provide the only blueprint for 
specifying Learning Objects and their interoperability needs. However these are 
of more concern for developers and vendors.

Finally in relation to system architectures, SCORM is silent on authentication, 
authorisation, identity and security.

Nevertheless from our experience both in Australia and North America, ADL 
SCORM is one of the few standards which software vendors and developers are in 
fact referencing. The main value in SCORM lies not in its pedagogical approach 
but its specifications for interoperability. Though as Dan Rehak15 admits, 
SCORM is still emerging and has many missing pieces. However, the pedagogical 
issues confronting SCORM are not confined to the specification itself but to a 
general lack of definition of Learning Objects and instructional models. Oehlert 
argues the current R&D for SCORM with profiles, sequencing and assessment 
will help redress the concerns of the instructional design community. The need to 
redress the imbalance between the technical foundations of Learning Objects and 
the pedagogical has been a recurrent theme in our Fellowship work. 

AICC
AICC’s main role is to ensure interoperability between vendors across the aviation 
industry to maintain a high quality CBT (Computer-Based Training) program; 
http://www.aicc.org/

The Aviation Industry CBT Committee (AICC) is an international association 
that develops guidelines for the aviation industry in the development, delivery, 
and evaluation of CBT and related training technologies. The objectives of the 
AICC are to:

• Assist aeroplane operators in development of guidelines which promote the 
economic and effective implementation of computer-based training (CBT). 

• Develop guidelines to enable interoperability. 

• Provide an open forum for the discussion of CBT (and other) training 
technologies. 

However, the scope of AICC specifications goes further than aviation, and the 
AICC work with IEEE, IMS and ADL. The AICC has a set of nine active 
categories of guidelines and recommendations (AGRs). Probably the most 
important of which is AGR-010, ‘web based computer managed instruction’. This 

14. Mark Oehlert comments on “SCORM is not for everyone” CETIS: http://cetis.ac.uk/content/
20030102155135

15.  Dan Rehak, technical director, Carnegie Mellon University.
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certification test verifies that the Learning Object can communicate launch and 
program information to the course. AGR-010 is a compliancy certification for 
LMSs. However even compliance under AGR-010 is open to interpretation 
(although AICC offer formal testing).

The AICC though, has an increasingly diminished authority outside the aviation 
industry as the ICT industry gains momentum beyond CBT applications. 

IEEE LTSC (http://www.ieee.org/)
The LTSC (Learning Technologies Standards Committee) is one of the peak 
reference bodies under the IEEE (International Electrical and Electronic 
Engineers - an international standards body). The IEEE LTSC (http://
ltsc.ieee.org/index.html) consists of working groups that develop technical 
standards in approximately 20 different areas of Instructional Management 
Systems for learning, education and training. Their aim is to facilitate the 
development, use, maintenance and interoperation of educational resources. 
These groups cover far-reaching topics including Learning Object metadata, 
student profiles, course sequencing, computer managed instruction, competency 
definitions, localisation, and content packaging. The LTSC oversees a set of 
standards for Learning Objects that may be identified collectively as P1484. The 
most important of which is p1484.12, Learning Objects Metadata (LOM). Many 
of the standards developed by LTSC will be advanced as international standards 
by ISO/IEC JTC1/SC36 - Information Technology for Learning, Education, and 
Training (http://jtc1sc36.org/). 

W3C
World Wide Web Consortium, formed to develop standards that enable 
‘Accessibility’, W3C, was responsible for XML. The relevance of the W3C with 
regards to Learning Object development is mainly in its relationship to general 
promotion of principles of interoperability. This is achieved through industry 
consensus and encouraging an open forum for discussion. The most relevant 
activities in relation to Learning Object development and deployment are in: 
XML, Semantic Web, RDF, XML Schema, DOM, URI and Webservices. 

Unlike the other standards bodies which focus on XML, The World Wide Web 
Consortium (W3C) is championing the Resource Description Framework (RDF), 
model for computerised descriptions, which is the foundation for the Semantic 
Web. The semantic web is to be implicit in the ‘3rd Wave’16 and will enable 
discoverability.

16. Bruce Schatz, Prof Graduate School of Library and Information Science, University Illinois.  "Third 
Wave" Concepts across the Interspace. CANARIE Workshop, Montreal, Canada 2002.
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This raises important questions regarding the future of learning technologies: 

• In what way might RDF be useful for learning technology specifications? 

• In what sense does RDF represent the future of metadata, how does this 
affect learning technology and what effect will that have on individual 
education and training organisations?

Many other standards groups have been set up to enable the local adoption of 
both metadata and Learning Object standards or specifications relevant to the 
country in which they were established. They are important in also providing 
feedback to the major standards bodies such as the IEEE and ISO. Examples of 
these include: 

CEN/ISSS: http://www.cenorm.be/isss/
CEN/ISSS seeks to ensure that any standards reflect European needs - ie the 
standards can be internationalised and/or localised. In regard to education ICT 
Standards, EML (Educational Modelling Language) has been founded out of the 
Open University of the Nederlands (http://eml.ou.nl). This set of standards is 
emerging as standards that have some potential to provide a Semantic Web 
solution. 

CanCore: http://www.cancore.ca
Mainly concerned with metadata it provides a middle ground between the 
arguably bloated IMS standard and the minimalist Dublin Core standard. The 
CanCore Initiative was established in November 2000 to address common 
concerns regarding information management and resource discovery within a 
number of CANARIE-sponsored e-learning projects in Canada: BELLE, CAREO, 
POOL, TeleEducation New Brunswick, and the Electronic Text Centre at the 
University of New Brunswick were the founding partners in CanCore. CanCore's 
key concern was to synthesise efforts with respect to metadata creation and 
sharing.

Since CanCore's inception, CanCore has:

• conducted research into the field of Learning Object metadata

• devised a workable, consensual subset of the IMS Learning Object 
Metadata Information Model, known as the CanCore Element Set (http://
www.cancore.ca/elementset1.1html)

• become a participant in IMS through the sponsorship of Industry Canada

• developed informal ties with Dublin Core

• written and presented numerous papers in the field of Learning Object 
metadata
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• created an XML-record bank showcasing sample CanCore records, and 
written The CanCore Learning Resource Metadata Profile Guidelines17

EdNA http://www.edna.edu.au/metadata/
The EdNA Metadata Standard is based on Dublin Core Metadata Element Set 
(DCMES) and is consistent with the Australian Government Locator Service 
(AGLS). The work of maintaining the EdNA Metadata Standard is conducted by 
the EdNA Metadata Standard Working Group which reports to the AICTEC 
(www.aictec.edu.au/defaults.htm) Standards Sub-Committee and the 
education.au limited Board. The purpose of the EdNA Metadata Standard18 is to 
support interoperability across all sectors of education and training in Australia in 
the area of online resource discovery and management. It will also support the 
technical requirements for well-structured coding of content to exchange and 
serve up data on request. The principal application of the standard at present is to 
facilitate the aggregation of metadata about educational resources, from all states 
and territories, and all sectors of education and training, for EdNA Online. The 
EDNA standard is currently under review, as it was appropriate for resource 
discovery purposes but not for Learning Object management. A question then to 
be answered by VET is "Will the EdNA Metadata Standards best serve VET?" A 
research testbed project is required to test this.

A criticism of local ‘standards’ such as those mentioned, while worthy and 
arguably necessary, is that they might be contributing to the confusion in that 
adopters are uncertain as to why and how to reference them. However, local 
standards will always argue that they deserve a different structure and thesaurus. 
This could be so particularly when considering some sectors deliver education 
and training via curriculum and others utilise competencies and elements of 
competence such as Australia delivering VET training packages.

With the emergence of so many local adoption groups, there is also an emerging 
need for greater harmonisation of standards at both an international and local 
level. Nationally scoped services such as EdNA Online, the Learning Exchange, 
MyFuture, the VET Portal and so on need to be capable of interoperating. 

This is going to become more important as we inevitably see the rapid emergence 
of an increasing number of standards specific to Learning Object 
implementations and associated descriptive languages. The IMS has recognised 
this as a matter of strategic importance, particularly in regard to emerging 
learning architectures. Subsequently the IMS are undergoing a slight 
reorientation in their priorities to enable communities of interest to better 
recognise and communicate standards-related matters. According to Neil 

17. Friesen, N et al Metadata Guidelines version 1.1, CanCore Initiative Canada 2002.
18. The EdNA Standard is currently under review
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McLean19, the IMS are moving away from writing specifications, instead 
becoming a major broker between stakeholder groups.

This role may be particularly critical with the looming challenges in relation to 
the nexus between learning and technology issues. Pedagogical descriptions bring 
to the table a set of complex considerations, including the inevitable tensions 
between instructional philosophies and their user/delivery environments. 

Diagram 1:  Communication model for education standards organisations

Note: This is not meant to exclude other globally recognised projects.

The diagram illustrates the relationship between related education/technology 
standards organisations. Requirements specified by stakeholders (eg FLL, COLIS, 
TLF, etc), input into specifications organisations (eg IMS, ADL/SCORM). Who in 
turn communicate the issues to the peak standards organisations (IEEE LTSC, 
SC36, Standards Australia).

It is important to recognise that specifications are iterative and it is only through 
matching technologies with user requirements and honing these that standards 
start to evolve.

Given the preponderance of standards and associated organisations, it is 
becoming increasingly daunting for developers and educators to engage with 
them. Determining which standards are relevant, their currency and application 
requires specialist knowledge most developers in the VET sector do not have. 

19. COLIS demonstrator workshop Sydney, February 4, 2003. 
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Subsequently we would argue for the publication of a regular national guide to 
standards and their implications across developers working in the VET sector.  

Standards also demand testing in the VET coalface to ensure they are applicable 
to and work for VET.

Preferred Standards’ vision for online training experiences
http://www.flexiblelearning.net.au/standards/navigation/home.shtml

The Peferred Standards initiative of the Australian Flexible Learning (AFL) 
Framework will coordinate the vision for a nationally agreed standards-based 
environment for the use online training experiences in the wider VET sector.

The Preferred Standards are relevant to circumstances where national 
cooperation is agreed to be desirable. In February 2001, such circumstances 
included: 

• development of reusable training materials for national use (eg Toolboxes) 

• joint delivery of courses and training programs

• national purchasing arrangements, and 

• installation of national infrastructure. 

The Preferred Standards are relevant to individual training organisations in 
circumstance where they wish to 

• improve services to students by using an optimal mix of products from 
different publishers and/or developers

• reduce development and delivery costs by using the most cost effective mix 
of products from different manufacturers and VET organisations 

• future-proof their systems by enabling substitution of individual 
components as required, 

• compete in the international arena on a basis at least equal to the overseas 
competition, and 

• attract students by offering online learning that can be accessed using 
hardware and software readily available to students. 

Of the six areas of standards considered by the project, only the two below are 
directly relevant to Learning Object implementations:

• management systems (including data storage and transmission, training 
delivery platforms, and training management platforms) - AVETMISS, 
IMS, AICC

• resource locator technologies (metadata, search engines, and directory 
services) - LDAP, X400, X500, Dublin Core, EdNA Metadata, IMS 
Metadata, EML, Cancore
Australian Flexible Learning Framework
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However in February 2001, the following areas (relevant to Learning Objects) 
were also nominated as recommended future projects20:

• Development of XML schema required by the Vocational Education and 
Training sector for the transfer of information among systems. 

• Development of a framework for considering online delivery of training. 
The framework would take a broad view of delivery technologies. It would 
provide an agreed terminology and set of options. 

• Rationalisation of the terminology used in the National Training 
Framework to resolve inconsistencies with international standards. This 
could be done by adopting international terminology where appropriate 
and by providing precise definitions of Australian terms and mappings to 
international ones. 

• Establishment of a Vocational Education and Training Metadata Working 
Group to complement the EdNA Metadata Project Group. 

• Investigation, in collaboration with EdNA Online, of unified search 
engines that can interrogate data made available via Z39.50, X500, and 
LDAP. 

The real work and time required now is for the preparation that every 
organisation must do to develop their specific strategy and implementation plans 
toward e-knowledge initiatives. Deciding things such as which metadata elements 
to use, the content hierarchy for Learning Objects, articulating the appropriate 
sequencing for learning interactions and instructional design, require significant 
effort and must be completed and incorporated within the plans of any 
organisation wishing to gain the benefits these standards enable.

However these standards also need to intersect with more emergent standards 
regarding knowledge management, e-commerce, security, access and other 
associated activities. 

20. Although the association with Learning Objects is not directly stated on the project website http://
www.flexiblelearning.net.au/standards/navigation/home.shtml
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Instructional
To date much of the thinking on Learning Objects had been in relation to 
technical solutions regarding interoperability and discoverability. The references 
in Learning Object discourse to Object Oriented Programming (OOP), has also 
contributed to the more technical or rationalist orientation of Learning Object 
conceptualisation and development. One common plea from educators is the 
urgency to redress the perceived imbalance with the pedagogical concerns. More 
than two years ago, David Wiley21 emphasised the need for parallel conversations 
between the standards-based technocrats and instructional designers. But since 
that time instructional designers are still grappling with making sense of the 
seemingly simple task of developing Learning Object based instruction. 

The real challenge now lies not so much with the technical execution of Learning 
Objects, but rather with the learning design, and this work will in turn influence 
the standards organisations in creating or refining standards more aligned to 
suitable instructional approaches. 

Arguably it would seem that Learning Objects have achieved greater acceptance 
and adoption in the industry and training sectors than within schools and higher 
education. Certainly in Australia there has been a reluctance to embrace the 
SCORM type interpretations of Learning Objects in the higher education sector. 

Oliver22 cites a number of drawbacks in adopting the SCORM model as being 
largely the costs and administrative problems associated with implementing 
SCORM compliant tools and hosting an in-house LMS. Reluctance is also due to 
the technical constructions of Learning Object models having their antecedents 
with the Object Oriented Programming (OOP) paradigm and lack of suitable 
pedagogy. Their inadequacy is failing to acknowledge the complexities of learning 
design as applied to good university teaching (Wiley23, Bannan-Ritland24, 
Laurillard25, Alexander et al) with a socio-constructivist pedagogy. On the other 
hand it can be argued the VET or training sectors are focused on provision of 
content and performance requirements; something the IMS learning 
specifications (and SCORM), deal with very adequately. However we must be 
careful making too broad a distinction between the sectors. As while the above 
learning approaches might hold for many courses at the AQF levels 2-3, at level 4 
and diploma levels, the distinction is less valid. 

21. David Wiley, 2000, The Instructional use of learning objects, retrieved, August 2002 from http://
wiley.ed.usu.edu/docs

22. Oliver, R 2002 Learning Objects Digital Repository Discussion Paper. ANTA. 
23. Wiley, D 2000. When worlds collide. Retrieved June 2002 from http://wiley.ed.usu/docs/
24. Bannan-Ritland et al 2000. Learning Object systems as constructivist learning environments: related 

assumptions, theories and applications.
25. Laurillard, D 1993, Rethinking University Education: a framework for effective use of educational tech-

nology, NY, Routledge.
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Irrespective of one’s position on the above, there would seem to be the emergence 
of two distinct broad pedagogical approaches to Learning Object implementation: 
SCORM and Learning Design (reflecting different needs for different sectors). 
Indeed in 2002, the IMS have come to also recognise this distinction, electing to 
support both a learning architecture suited for training (ADL SCORM) and one 
for higher education, based on the Open Knowledge Initiative (OKI)26. 

During the authors’ Flexible Learning Leader Fellowship four local projects which 
referenced IMS SCORM (although not necessarily SCORM based) 
interpretations, were closely studied; WestOne, RMIT, OTEN and COLIS. While 
COLIS didn’t explicitly set out to support SCORM, its focus was to support IMS 
Content Packaging and the LOM, which are the fundamental building blocks of 
SCORM. 

One of the main pedagogical problems confronting instructional designers on 
these projects, are in relation to the contextualisation of Learning Objects, their 
sequencing and relationship to learning outcomes. 

To better understand the issue of contextualisation, it is important to appreciate 
that the term can embrace a number of different meanings. Firstly it can refer to 
the role of a Learning Object within the lesson, secondly it can refer to subject 
domain specific or workplace specific information (this is the most common 
interpretation), and thirdly it can imply an instructional model within which the 
Learning Object is ‘playing out’. Designing Learning Objects then is often a 
tension between the degree of authenticity (and therefore specificity) and the 
amount of abstraction (therefore potential reusability). 

Sometimes it is difficult to distinguish between these different aspects of context, 
as for example describing a procedure will best be done using a simulated 
approach on a specific apparatus. In the following discussion all three aspects of 
context are implied unless otherwise stated. 

A commonly accepted premise of Learning Objects is that the more devoid they 
are of pedagogical intent or contextual information, then the more reusable they 
are (greater their ‘utility’). This position is best depicted in the following diagram. 
This has obvious implications for the levels of granularity; as the smaller the 
Learning Object the less contextual information is required, whereas the larger 
the Learning Object (say at the module or unit of competency level), the more 
contextual (subject/workplace and instructional) information is required. 

26. IMS Global learning consortium, Boston, May 2002.
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Diagram 2: The Granularity/Aggregation Spectrum

Reproduced from South and Monson (2001) A University-wide System for Creating, Capturing, 
and Delivering Learning Objects by Brigham Young University. 

Given that learning in the VET sector is premised upon providing authentic 
workplace contextualisation, the question arises as to how best to do this in a 
Learning Object framework? Developers are generally finding this one of the 
most problematic aspects of Learning Object design. Mowat27 (2002), in her work 
in the Canadian training sector, acknowledges the difficulty faced by instructional 
designers in creating Learning Objects which are suited across multiple contexts. 
The Canadian company Innovatia28 similarly found considerable challenges in 
deriving solutions to contextualisation which justified their investment in 
Learning Objects. 

Experience in Australia is similarly highlighting this issue. A vignette by Donna 
Gibbs29 states that “a major difficulty was selecting material which would have 
appeal for students whose curriculum interests ranged from law to nursing to 
workplace training to school teaching and beyond”. Williams et al30 at RMIT, 
discuss the importance of contextual information to making connections and 
meanings of Learning Objects. 

Mah and Anderson’s31 (2002) paper describes their frustrations at WestOne of 
trying to adhere to the strict SCORM requirement of having context-free SCOs. 

27. Mowat, J. 2002. Learning Objects and Instructional Design. The Herridge Group. 
28.  New Brunswick based ICT company www.innovatia.com
29.  McNaught, Phillips, Rossiter and Winn, 1999
30.  Williams, R 2002. Delivering reusable learning objects from RMIT’s new website - models, issues and 

directions. 
31. Anderson, A and Mah, S (2002) Keeping it relevant: An object approach to training package content 

development facilities workplace contextualisation, HERDSA conference paper, http://www.ecu.edu.au/
conferences/herdsa/papers/nonref/pdf/AlisonAnderson.pdf
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They conclude the paper by stating: “The attempt to decontextualise SCOs was an 
artifice – trying to decouple knowledge from context, and then implement them 
in context-driven needs was a futile task”. 

At OTEN activities and practice items are used to link the Learning Objects 
together, to ensure a meaningful learning sequence. OTEN found SCORM useful 
in its technical specification for content packaging, but compensates for its 
instructional inadequacies using other strategies. For example, context elements 
might be created in the form of sample assessment tasks, workplace case studies, 
scenarios or simulations, and may utilise a variety of media.

With increasing experience of instructional design in relation to Learning 
Objects, it is becoming evident that we cannot separate learning design and 
context. Indeed in the VET sector it is also denying the essential need for the 
contextualisation of information (particularly in the workplace). 

Longmire (2000) emphasises this saying; “Without context, learning objects can 
be confusing, misleading, or utterly meaningless”. Similarly Sosteric and 
Hesemeir (2002), argue that any Learning Object definition needs to include 
reference to context. To this end they even provide an extension of the IEEE/
LTSC definition of the term: 

“A learning object is a digital file intended to be used for pedagogical 
purposes, which includes, either internally or via association, suggestions 
on the appropriate context within which to utilise the object”. 

Instructionally then there are four ways of dealing with context: 

• to include some within the Learning Object

• use a parent (context free) and child (context included) object association

• reference to context inclusive information or tasks (such as PRL, 
summaries, assessments etc). Often referred to as the glue between 
Learning Objects

• a blend of these approaches.

Koper32 states in their analysis of current Learning Object models, that Learning 
Objects are not typed to their usage in the context of a unit of study. Such models 
do not provide for the relationship between different types of objects in the 
context of use in an educational setting. The typing of objects also varies 
according to different pedagogical stances, so there is a need for a meta-model to 
describe the relationships. This meta-model is provided for by being described in 
an Educational Modelling Language. 

32. Koper, R 2001. Modelling units of study from a pedagogical perspective. Open University of the Neder-
lands. Accessed from http://eml.ou.ne
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The COLIS project’s conceptual framework of Learning Objects has provided, as 
far as the authors are concerned, one of the more interesting models for a 
Learning Object system. The proposed instructional model recognises three 
major levels of Learning Objects, firstly the digital asset layer, Learning Objects, 
then at the highest level Learning Activities. 

Diagram 3: Model for Learning Object System

Reproduced with permission: James Dalziel 200233

However while the COLIS demonstrator project has recently come to embrace 
Learning Objects developed for VET,34 the instructional thinking behind the 
project is very much oriented to the higher education sector. Nevertheless COLIS 
(pending further funding35), represents one of the few Australian-based projects 
capable of implementing a proof of concept regarding much of the learning 
design work emerging from the IEEE and IMS. 

Some of the interesting instructional work will centre on the ‘learning activities’ 
layer, and the emergence of tools which support more ‘socio-constructivist’ 
notions of learning. One of the areas for future potential work in COLIS is 
offering tools for learning activity sequences which might be of value to the more 
content centric Learning Objects being created in the VET sector or Le@rning 

33. Dalziel, J (2002) presentation at COLIS demonstrator, October www.colis.mq.edu.au
34. November 2002, demonstrator project included objects and metadata supplied by OTEN.
35. The project has been given further funding in 2003, however the learning design work may be funded 

separately. 
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Federation projects. This work is based upon the maturing standards of EML36 
which attempts to provide a standard for describing learning activities and 
activity sequences. The activity sequences can either stand alone or be accessed 
within an LMS. 

EML represents the conceptualisation of a planned learning event in logical 
relationships, so that it can be easily translated into algorithms to be processed by 
a computer. It does not guide instructional designers to make decisions in the 
sense that a cognitive model might.

Learning Design37 (LD) emerged as the IMS recognised the need for: 
“development of a framework that supports pedagogical diversity and innovation, 
while promoting the exchange and interoperability of e-learning materials”. The 
IMS has designed an Information Model that is an integration of EML and 
existing IMS specifications. Learning Design has distinct advantages over other 
IMS specifications such as simple sequencing and question and test 
interoperability in that it allows for the openness of instructional design. This 
specification can be seen as a first step to developing a framework of pedagogical 
approaches, but is still quite far from reaching this elusive goal. 

Developing content or knowledge objects (devoid of instructional intent), is a 
comparatively easy task. It is when we apply a learning sequence within and 
between these objects the real issues emerge. Instructional designers need to: 
choose the appropriate Learning Objects, look at ways of sequencing and 
contextualising them and finally embed them in an instructional framework. This 
role calls for a vast amount of background information and new challenges for the 
instructional designer. To meet this challenge instructional designers need to be 
trained and supported, in an area which is still somewhat experimental. New 
tools which support instructional designers or teachers in sequencing learning 
activities need to be considered as a part of any Learning Object project plan.

The proponents of learning design tend to eschew the atomistic nature of the 
SCORM type interpretations, as they are difficult to apply to principles of good 
learning design in the Higher Education sector. Instead they are taking a more 
holistic focus regarding the emphasis upon pedagogical models which provide a 
template for reuse by instructional designers or teachers. As Paquette and Rosca38 
state: “we totally agree with those that seek to approach the Learning Object 
paradigm from a pedagogical perspective (Koper 2001; Wiley 2002) rather than 
from a strict computer engineering viewpoint.” This is not to say they reject the 
dominant Learning Object conceptualisations, but rather want to redirect the 

36. EML Education Markup Language developed by the Open University of the Nederlands and currently 
awaiting ratification of version 1.1 see http://eml.ou.ne

37. Ratified as version 1.0 IMS in February 2003.
38. Paquette, G and Rosca, I 2002. Organic Aggregation of Knowledge Objects in Educational Systems. 

Canadian Journal of Learning and Technology. Vol 28. No 3. 
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emphasis from components up to the level at which Learning Objects are 
aggregated to offer coherent pedagogical models. For these adherents, the work 
now is to better describe Learning Objects according to pedagogical models, 
particularly in terms of their content, behaviour and relationships (between all 
actors).

Based on recent seminars/forums39 it is timely to acknowledge the growing 
momentum from the higher education sector in considering that a more useful 
affordance of Learning Object approaches is perhaps to be made through the 
concept of reusable learning design. This work is a result of as Koper40 puts it 
“containing frameworks” within which to place digital resources. 

These positions on Learning Objects might be depicted according to a continuum 
from the object oriented approaches (building blocks /component parts 
(SCORM/ Hodgins/CISCO interpretations), to a more conceptual learning 
design approach involving the notion of reusable learning design. However, this is 
not to suggest that one approach is at the exclusion of the other. Reusable learning 
design can in fact be a ‘container’ for content /Learning Objects. 

Nevertheless at the time of writing this report this paper’s authors are willing to 
put forward a tentative depiction of what could be interpreted as two emerging 
‘camps’ on Learning Objects.

Diagram 4: Learning Objects suggested continuum of conceptual positions

The component (left) side of the continuum consists of aggregations of assets, 
content or knowledge and assessment objects which when combined result in a 
sequence of learning. In contrast, at the other end, reusable learning design does 
not necessarily rely/acknowledge/describe the need for chunks of content. Rather 
the advantage is to be gained from developing learning designs which can be 
efficiently redeveloped across a number of contexts. The continuum shows the 
progression using simple sequencing (IMS) to more sophisticated aggregations 
incorporating learning design principles (IMS).

39. AUTC Learning Objects Seminar Sydney, December 2002. ASCILITE Auckland, December 2002. 
40. Koper, R 2002. Modelling units of study from a pedagogical perspective. The pedagogical metamodel 

behind EML, Open University. Educational Technology Publications, Heerlen, The Netherlands. 
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While the corporate training sector might be accused of embracing the ‘content 
centric’ end of the continuum, the education sector is fuelling the interest in the 
more sophisticated multi-user models on the right side of the continuum. 
Appropriate models for the VET sector are yet to be formally considered, but it is 
the authors’ contention that all are relevant, given the range of pedagogical 
approaches across the AQF accreditation levels.   It is important therefore that we 
don’t reduce theses approaches to an either/or question, which will ultimately 
reduce the pedagogical richness within any sectoral development group. 

Below is a summary this paper’s authors have compiled of other key instructional 
questions regarding Learning Objects which has emerged from current work in 
the VET sector:

• To what extent can VET design Learning Objects to be reusable?

• What is the optimal granularity of Learning Objects to support student 
learning? 

• How much customisation or ‘tweaking’ is appropriate at the Learning 
Object layer – then at course level, accreditation level and in different 
delivery contexts?

• To what extent does VET need more sector relevant definitions of Learning 
Objects based on more appropriate instructional/training considerations? 

• What is the best way to illustrate relationships between Learning Objects? 
Are mapping exercises, topic maps and mind maps useful?

• Should Learning Objects be mapped or analysed in reference to training 
packages and/or State-based curriculum? To what extent can both 
approaches be used? 

• How are learning activities best sequenced, in the LMS, independent of it 
or a combination of both? 

• How can VET ensure that a sequence of independently-created Learning 
Objects will be meaningful to learners?

• What is the correct balance between generic and customised Learning 
Objects, especially when applied to the workplace context? 

• Which pedagogical models best cater for the inclusion of Learning 
Objects?41

• What strategies will be used to ensure that the learning journey and the 
learning options are clear to students?

• How can technology be used to support the design of more interactive (and 
less text-based) Learning Objects?

• To what extent must Learning Objects be seen within pedagogical 
frameworks?

41. Both Reeves (2000) and Wiley (2002) offer good commentaries on this aspect.
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• What type of assessment tasks are appropriate to include in a Learning 
Object, or should they be treated as a part of the context layer?

This last aspect of assessment, still invites a lot of work yet to be done, although 
there are currently at least three groups in IMS working on question-related 
material – QTI; Content Packaging; and Learning Design. Nevertheless there is 
not much harmonisation between these efforts which makes any practical work 
difficult for Learning Object developers42. 

As well as possible assessment objects, interest is growing in the distinction of 
other types of Learning Objects. Already there has been argument for specific 
types according to learning outcomes, performance, competency all presenting 
interesting possibilities, and are currently under consideration by ADL/SCORM. 
Similarly the EML Learning design specification Vs 1.143 currently distinguishes/
identifies over twenty Learning Object types which might comprise a particular 
unit of study. 

While the real value in Learning Object type approaches lies in their contribution 
toward efficiency of production, the underlying question remains unanswered: 
will the educational experience of users be enriched? Some of these issues are 
addressed in the Evaluation section of the report. 

Granularity and aggregation
One of the most contentious issues of any Learning Object project is that of 
granularity. In Networking 2002 Learning Object forums, the issue of granularity 
preoccupied much of the discussions. Issues of granularity are seen as 
fundamental to most people’s concern for some quantifiable measurement of a 
Learning Object. Passions run high when developers describe their 
interpretations. But as Downes commonly retorts: “does it really matter”44? 

Reason for this interest, essentially comes from the relationship between the level 
of granularity and the level of reuse (referred to also under Instructional Issues), 

Simply interpreted the higher the level of granularity, the higher the reusability, 
but the lower the instructional value and vice versa. A balance needs to be struck, 
in determining the optimum size according to stakeholders’ needs, between “the 
extra precision gained from smaller granules and the extra cost” (Shatz 200145). 

However there is a second consideration in respect to granularity; the flexibility 
offered to either the student or instructional designer. The higher the granularity 
then the more choices regarding instructional approaches can be made (Quinn 

42. However, there is a new Assessment Special Interest Group in IMS which may yet tackle this problem.
43. Currently being reviewed by IMS, see http://eml.ou.ne
44. Downes 2002,discussions at Moncton by one of the paper’s authors
45. Shatz, S (2001) Paradigm shifts and challenges for instructinal designers: an introduction to Meta Tags 

and knowledge bits. [online] Available: http://www.imsproject.org/feature/kd/knowledgebits
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200046). This can in effect allow for more constructivist approaches to learning 
design. Likewise Ritland, Dabbagh and Murphy47 concluded their paper with the 
statement that the three levels of granularity: the micro context free, combined 
and the higher level contextualised by instructional frameworks, afford a more 
constructivist pedagogical approach.

Gibbons, Wiley and Recker48 summise that there may be two types of definitions 
of granularity; ‘simple’ and ‘robust’. Simple definitions they contend are 
unidimensional in that they focus on the state of combinations of elements within 
a single design layer of a Learning Object (eg LOM, IMS/SCORM definitions). 
These definitions are linked to the design layer furthest away from instructional 
design. A more robust definition they claim, is to be had by considering the state 
of combination of elements at each layer of instructional design. In other words 
what elements of the model, message instructional strategy, representation and 
media logic layers are compressed within a Learning Object. The larger the count 
the larger the granularity. By adopting a more robust definition perhaps we can 
better address the instructional design issues around Learning Objects (an aspect 
we call to be redressed throughout this paper). 

Clearly then it is pointless to suggest a definitive level of granularity, rather we 
must accept a degree of flexibility of interpretation. Mills49 more simply suggests 
granularity be based “on the amount of information that can be digested by a 
learner at the time the learning is occurring”. This leaves the definition open to 
implementors to make their own determinations. The size of a Learning Object 
should be more about educators’ goals and aggregated in any way so long as a 
minimum communication can occur with the LCMS. 

However it is generally accepted that whatever the size of a Learning Object it will 
be composed of smaller parts (eg assets or content objects). All conceptions of 
Learning Objects will acknowledge that they are composed of smaller units. The 
major Learning Object implementations such as CISCO and SCORM, all have 
assets as a conceptual sub-unit to the Learning Object. Irrespective of the sub-unit 
hierarchy involved the smallest unit is generally accepted to be the asset. Again 
there would seem to be some acceptance that an asset is the smallest piece of 
information which makes sense on its own. But this again provokes a range of 
possibilities from a simple piece of visual or text information to a 
decontextualised sequence of learning. Most Learning Objects will comprise the 
aggregation of at least one or more assets into a sequence of instruction. However 

46. Quinn, C 2000. Learning Objects and Instructional Components, Education Technology and Society 3 
(2).

47. Bannan Ritland, B Dabbagh, N. Murphy, K 2002 Learning Object Systems as constructivist learning 
environments: related assumptions, theories and applications. George Mason University.

48. Gibbons, Wiley and Recker (2001) 
49. Mills, S (2002) Learning about Learning Objects with Learning objects. [Online]. Available; http://

www.alivetek.com/learningobjects/site
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this is where any further consensus breaks down, as different conceptual models 
involve asset aggregation within other sub-units. 

Various commentators accept this position and organisations responsible for 
generic standards such as IEEE; the LTSC’s LOM specification of granularity 
accommodates for a range; varying in complexity from raw data objects up to 
entire curriculums. 

In reality most implementers are defining their own terms of hierarchy and 
association, in reference to their own sectoral or organisational position on what 
they intend to achieve through Learning Objects, their learning approaches and 
delivery environment. What was evident with many organisations we studied is 
that they were initially only implementing at the asset level, thereby taking the 
most pragmatic foray into providing a Learning Object resource approach. Both 
conceptually and technically this is a relatively easy strategy, it also arguably will 
maximise reusability and hence a possible return on investment. The crucial 
aspect of allowing for a flexible interpretation is that the Learning Object can 
describe50 to an API when it starts and finishes. 

Early questions for consideration on granularity are:

• What are the ideal levels of granularity for the various objects? 

• Is SCORM the ideal model of aggregation?

• At what levels does aggregation take place? 

• Is granularity and aggregation appropriate for the instructional approach?

• What are the instructional implications associated with various degrees of 
granularity?

• Is there an optimum level of granularity in relation to producing and 
servicing these objects?

Implementations in the VET sector give a practical indication of possible levels of 
granularity. For instance in a forum for VET on Learning Objects moderated by 
the authors through the Virtual Learning Community 51 contributors agreed that 
Training Package Performance Criteria can give a good guide to an appropriate 
size for a Learning Object. However it was noted that often there is a one-for-one 
correspondence between a performance criterion and a Learning Object, but not 
always. For instance, following is an example from a training package learning 
materials development project52 for the multimedia training package, 
competency ‘Use an Authoring Tool to Create an Interactive Sequence’. The 

50. Possibly by additional metadata
51. Forum (18 – 29 November 2002) What is a Learning Object, Virtual Learning Community, Learnscope 

http://www.learnscope.anta.gov.au/learnscope/golearn.asp?Category=15&DocumentId=2448&Acces-
sory=Discuss&ShowU=Y)

52. Developers from TAFE NSW New England Institute and authors from TAFE NSW Western Institute 
(2002/03)
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decision regarding the size of the Learning Objects was made according to the 
professional judgement of the authors and developers who were mindful of both 
potential reusability and coherence of the final aggregated learning program.

Aggregation
How to aggregate Learning Objects into new sequences of learning is a crucial 
consideration of Learning Object implementations. Discussion of this issue has 
been presented in the Instructional section of this report, however it is worth 
commenting at this point on metaphors of aggregation (Wiley53)

Lego metaphor

This can be considered to be a mechanical way of conceptualising aggregation of 
Learning Objects. Each lego piece is considered to be standardised and has the 
same configuration as any other which potentially allows it to interlock with any 
other. Therefore, according to this metaphor, if strict standards are adhered to, 
potentially every Learning Object can be joined to any other Learning Object.

Molecular bonding metaphor

The molecular bonding metaphor can be considered less mechanical than the 
lego metaphor, because molecules have their own internal characteristics which 
delimit which other molecules they can combine with to form other organisms. 
This means that not every Learning Object can combine with every other 
Learning Object to construct learning programs. The metaphor implies that a 
Learning Object cannot be fully context neutral- for instance it may contain 
certain nuances of language use (eg Australian English, USA English, UK 
English) and cultural assumptions which may limit the possibilities of its 
combining with other suitable objects.

Bricks and mortar metaphor

This metaphor implies that a mortar or glue is required in order to bond Learning 
Objects together successfully. The mortar is the context level information that is 
provided for instance by a teacher in the classroom or the teacher’s guiding voice 
in distance learning materials, for example the program summary of the objects 
being used, why they are being used, their inter-relationships, outcomes from 
their use and so on. It must be noted that this contextual information will be 
specific to the particular learning program and cannot necessarily be re-used by 
others. However the notion of reusable learning designs allows for the possibility 
for reusing context material across different discipline areas. For example a 
method of delivery of say business studies- introduction, work through some 
chosen Learning Objects, group role play, contribution to forum, formative 

53. Wiley, D (accessed January 2003) Draft Outline for an Introductory Learning Objects Course http://
wiley.ed.usu.edu/docs/cheat_sheet.pdf
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assessment and so on—could become a reusable learning design in another 
discipline area.

Construction material metaphor

This metaphor likens Learning Object sequencing to, for instance the 
construction of a house. House builders will obtain materials and cut and shape 
them to size to fit the needs of the building plan. Therefore the assumption here is 
that Learning Objects will frequently need to be modified and re-shaped to fit the 
specific needs of a learning program.

Organic metaphor

Paquette and Rosca 54 propose an organic metaphor. This metaphor highlights 
the intrinsic interrelationships that exist between organisms, a ‘set of operations 
reacting in a biological process’. It highlights the dynamic nature of the 
aggregation of Learning Objects and the potential need for frequent adaptations 
and improvements to be made to them to suit the needs of a variety of users.

The type of metaphor (or combination of metaphors) one chooses will depend on 
whether one argues that Learning Objects can or should be developed context 
free, whether they need a contextual information layer outside them to make 
them usable, and/or whether they frequently will need reshaping and re-
purposing in order to make them meaningful in a program of learning. 

These types of metaphors provide a useful way to conceptualise issues around 
Learning Object aggregation. However, as we have argued elsewhere in this paper, 
it is crucial for implementers to recognise the complexity of the issues 
surrounding learning object implementations. Implementations themselves 
happen in a variety of contexts and situations with a wide variety of actors 
involved in the processes.

An educator’s decision about the approach to adopt will be based at this stage of 
Learning Object development on one’s professional educational judgement about 
the demands of the course content, the needs of the learners and the context/s 
within which they are learning. The over arching imperative is to provide 
coherent learning programs suitable for the learners or, if the choice of learning 
program is in the hands of the learner, help the learner to make informed and 
competent choices about an array of Learning Objects suitable for them.

54. Paquette, G and Rosca, I (2002) Organic Aggregation of Knowledge Objects in Educational Systems, 
Canadian Journal of Educational Technology, V28, No 3, pp 11-26
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Workflow and roles
The traditional instructional systems design approaches are inappropriate for 
these Learning Object-based publishing approaches. Rapid prototyping or rapid 
application design approaches view the objects as reusable subroutines to be at 
least partially assembled in a predetermined way. The premise of any such 
approach is that the developers (especially instructional designers), can select and 
apply a set of predefined routines and processes which are a systematic and 
established part of the production process. However the final learning 
environment or sequence may well be determined by the student, teacher or 
course facilitator. 

Described below is a typical workflow process. 

Diagram 5: Typical workflow process

1. Instructional designers and subject matter experts analyse the curriculum 
or training packages and select or describe new Learning Objects.

2. Instructional designers develop learning sequences and associated context 
or learning activity layers for the Learning Objects. 

3. Learning Objects and associated assets are rendered in XML. 

4. Metadata is ascribed and associated with the Learning Objects.

5. Learning Objects are contributed to a repository.

6. Learning Objects can be called up from the repository and linked to 
context layers and published in different formats (XSL transformation) 
and/or published to an LMS (within which the Learning Objects are 
contextualised in a learning sequence).

7. Published to LMS.
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With the application of object-based approaches must also come a rethink in 
terms of required skill sets, roles and workflow. The findings of this report are 
throwing up a number of issues including: 

• What changes are necessary for the instructional designers, and content 
experts? 

- How are these roles now defined in terms of the different analytical 
skills and knowledge required? 

- To what extent are these roles separate? 

- What tools and applications do they need to work in? 

- Will these be conceptually different from those now in use? 

- What roles are changed for the screen interface designers? 

• Do our instructional designers need to be better versed in/revise their 
understandings of knowledge structures, instructional design theory, 
knowledge taxonomies, performance metrics etc? 

• Given the more modular systemic nature of all these roles, is their work 
now of a lesser value? What are the implications for this?

• Do we need application specialists and for what tasks?

• If XML is the required standard for description, data wrapping and 
presentation, how will it be applied and at what stages of the workflow? 

• Do we need to engage a new generation of specialists such as: repository 
administrators, systems architects, metadata specialists, rights managers, 
schema developers, learning services coordinators? 

Discoverability and access through metadata
Metadata has the potential to provide enormous efficiencies to online teaching 
and learning. The efficiencies include:

• Discoverable Learning Objects

• Reusable Learning Objects

• Aggregation of Learning Objects to form relevant learning outcomes.

• Access to a greater number of Learning Objects on a distributed 
repositories network.

However, with that promise will come an upfront investment in time and money 
for education and training organisations before any efficiencies are realised. It is 
not a simple process as R&D will need to be invested to establish what is a ‘best fit’ 
for education and training in relation to Learning Objects and how they are 
catalogued and indexed. The efficiencies will require a bigger upfront investment 
from any education and training organisation. The investments will need to 
Australian Flexible Learning Framework
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include internal research and development to assess what metadata works best for 
and is affordable by that organisation.

So what is metadata? In simple terms it is no more than data used to catalogue 
and index documents and/or Learning Objects55 similar to catalogue and index 
systems used in libraries to assist us find the most relevant journal, text or book in 
a library to allow our informed research to proceed. However, some, Stephen 
Downes56 included, will argue that we need to move on from the library model 
for metadata to a metadata model that will enable the semantic Web. Whilst one 
could agree many institutions will still see the library model as the entry point for 
them. Metadata provides a framework for controlled and structured (in relation 
to guidelines, procedures and relationships to standards), descriptions for 
resources through searchable access points such as “title”, “author”, “date” 
“location”, “description”, and “subject”57 within networked and distributed 
systems. These are known as metadata schema and schemes, that is, lists of 
metadata elements, allowed states of those elements and relationships between 
them. Initial metadata work was concerned with how to describe information. 
The thrust of more recent initiatives has been not only in relation to descriptive 
metadata but also to add technical, administrative, and structural information to 
objects.

Because metadata assists the searchability and discoverability of information it is 
believed that metadata will be central and a key to interoperability of systems. 
Educational metadata has the ability to add a human dimension58 the searching 
and retrieving of information on the web because educators have written the 
metadata to predetermined standards set by an educational institution or 
community. This enables the semantic web where searches result from the 
description given to the document or object opposed to the words used in a 
simple search. This is where metadata embedded documents and objects, exceed 
in discoverability opposed to the simple word search used before the evolution of 
metadata.

Metadata is still emerging and the dilemma for any organisation be it education 
or enterprise is to adopt and or adapt a metadata standard along with taxonomies, 
thesauri (and other controlled vocabularies) that are meaningful and affordable 
by that organisation/enterprise.

55. www.latis.net.au/resources/index.htm#2
56. Downes, S (2002) OL Weekly, www.downes.ca/news/OLWeekly 
57. “Metadata Guidelines”, Sue Fisher, Lori Tozer(Electronic Text Centre University New Brunswick), 

Norm Friesen (CAREO project Athabasca University) Anthony Roberts (TeleCampus New Bruns-
wick), for CANCORE Initiative 2002

58. “Metadata Guidelines”, Sue Fisher, Lori Tozer(Electronic Text Centre University New Brunswick), 
Norm Friesen (CAREO project Athabasca University) Anthony Roberts (TeleCampus New Bruns-
wick), for CANCORE Initiative 2002
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In 1995 many had come to the conclusion that items on the web were not either 
being discovered or retrieved because the simple word search produces 
innumerable and meaningless results. An invitational workshop was held in 
Dublin during 1995 which was attended by librarians, digital library researchers, 
indexers and Web architects to address the problem of resource discovery59. The 
outcome of the workshop has seen the emergence of cross disciplinary core 
elements that allow resource discovery known as “Dublin Core”. Subsets of 
Dublin Core have emerged for almost any discipline in both the educational and 
business worlds. In relation to our research we will only concentrate on the 
education subsets.

In 1998, IMS and ARIADNE (Alliance of Remote Instructional and Authoring 
Networks for Europe) submitted a joint proposal and specification to IEEE, which 
formed the basis for the IEEE Learning Object Metadata (LOM) draft standard.

In turn, IMS now uses this IEEE LOM draft standard as its metadata element set 
(with a few minor modifications). On top of this, the IMS metadata specifications 
include additional guidelines in areas not covered by IEEE LOM, eg on XML 
binding, implementation and recommended taxonomies. In other words, the 
IEEE LOM forms the core of the IMS metadata specifications.

In developing the NSW Tafe Online project for instance, the Metadata Set have 
only adopted the element definitions, (ie the IEEE LOM draft standard) and not 
the additional IMS specifications. 

EdNA, DC and IMS
The EdNA element set is an extension of the Dublin Core. EdNA stakeholders 
participate in processes associated with IMS and the Dublin Core Education 
Group (DC-Ed), and one of the guiding principles of the EdNA standard is 
positioning for interoperability with other standards, including AGLS and IMS 
http://standards.edna.edu.au/metadata/index.html#guiding. As also mentioned 
in the Standards section EDNA metadata is undergoing a review. This is partly in 
response to the need for general maintenance, but also because since it was first 
specified Dublin Core has become a NISO standard (z39.85), AGLS emerged as 
Australian Standard (AS 5004), and IEEE LOM has been standardised (IEEE 
1484.12.1-2002).

Also, there is a need for nationally scoped services such as EdNA Online, the 
Learning Exchange, MyFuture, the VET Portal etc to interoperate. A common 
approach to metadata is required. The EdNA Standard was appropriate for 
resource discovery purposes but not for Learning Object management. Thus we 
need to determine a way forward.

59. www.latis.net.au/resources/index.htm#2
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At Ottawa in August last year, representatives of IMS, IEEE and Dublin Core 
agreed to collaborate more closely in the future development of educational 
metadata http://www.imsproject.org/ims_metadata_harmonization.pdf. This 
includes work on guidelines for ‘application profiles’ of elements from different 
element sets to meet particular needs. Our TOL Metadata Set and the Le@rning 
Federation metadata element set are good examples of such application profiles.

From Dublin Core and the above mentioned standards there is a plethora of 
metadata schema, schemes, structures and manifests (Document Type Definition 
DTD)60 emerging. Some of these include SCORM, CANCORE, EdNA, EML, 
MERLearning ObjectT and others too numerous to mention. Most of the 
standards emerging have been designed from both the end users educational and 
training needs as well as meeting budget constraints of the organisations 
concerned. This is one of the reasons individual organisations will need to 
research and then test what derivation of Dublin Core/CANCORE (or whichever 
subset the local research determines ‘a best fit’ for the organisation) will meet 
their organisation’s requirements.

Why is this? If any subset is selected and applied it will probably not make sense 
to the local users because enduser communities are diverse and are operating in a 
field of human use which leads to unique descriptors for that organisation, this 
leads to what is known as a lack of semantic guidance61. This with other local 
needs have to be researched, tested and retested to be sure a locally defined 
context that works prevails.

Once an organisation has applied and tested the research it will then be ready to 
proceed with metatagging their documents and or Learning Objects. This will 
probably lead to further organic evolution of the local manifest/DDT and 
vocabulary.

Metadata tagging has come to be one of the central aspects of any Learning 
Object based approach. Indeed you could sustain an argument that Learning 
Objects are little more than metadata defined objects. 

Some of the major considerations for metadata implementation are:

• Is the object worth tagging?

• What metadata descriptions are affordable and appropriate?

• Should they be extended to reference sequencing or more complex 
instructional information? 

60. Bartz Janet “Great Idea But How Do I Do It? a practical example of learning object creation using 
SGML/XML Canadian Journal of Learning Technology V28 No 3 Fall 2002

61. “Metadata Guidelines”, Sue Fisher, Lori Tozer(Electronic Text Centre University New Brunswick), 
Norm Friesen (CAREO project Athabasca University) Anthony Roberts (TeleCampus New Bruns-
wick), for CANCORE Initiative 2002
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• How much metadata should be wrapped around the objects, or should the 
objects reference it externally (or a combination of both?). 

• What objects and at what levels within the system, should metadata be 
referenced?

• Should the system be able to reference multiple metadata manifests (such 
as the ALearning ObjectHA62 project).

• How should metadata be applied to legacy items?

• Can the metadata application process be transparent to teachers and 
instructional design?

• To what extent can metadata tagging be automated?

One of the real challenges in regard to metadata and its needs within VET 
Australia is that we maintain a watching brief through our National Standards 
Committee Project. At the same time both on the global scene and within 
Australia much research for standards, metadata and systems is being undertaken 
in regard to schools education and higher education. Two Australian projects 
working in these fields are “The Le@rning Federation” (K-12) and “COLIS” 
(Higher Education), see References. Although it is valid that VET continues a 
watching brief on these projects and the standards that will emerge it is quite 
possible that the same standards may not work in the VET sector. This demands 
that a National VET sector project to research and testbed standards, metadata 
and systems be implemented as soon as possible to test functionality.

It is important to realise that metadata is not only an essential tool in information 
management but also an essential component in an information economy.

The following model is a conceptual metadata testbed that could inform a VET 
based Semantic Web that will be an inclusive, accessible and affordable learning 
environment.

62. ALearning ObjectHA at http://aloha.netra.ca
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Diagram 6: Conceptual metadata testbed

The purpose of this model/project will be to identify standards to enable 
information/objects on our VET Websites/architectures to be appropriately 
tagged with metadata. Metadata that is effectively tested and applied will enable 
enterprises to develop, aggregate, and deliver information at unparalleled speeds 
across multiple platforms. 

It is anticipated that this will be helpful in discovering and retrieving documents 
or objects particularly when words on the page/object may have double or triple 
meanings.

Metadata tags will therefore enable VET staff and clients to more efficiently 
discover and retrieve documents on any Web application.

The project will require a controlled vocabulary for each of the standards. This 
can only be achieved through a consultative process within individual VET 
organisations.
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Management and organisational implications
The systems and processes we are discussing, carefully implemented in the VET 
sector, will allow users streamlined ways to access resources and opportunities for 
learning which is currently not available. For instance users such as teachers will 
have rapid access to digital assets, at a basic level, such as ‘that’ photo or ‘that’ 
document that was used last year and is to be reused, but its whereabouts is 
elusive. At a more advanced level staff will have rapid access to discrete Learning 
Objects which can then be recontextualised and tailored to suit the circumstances 
of individual learners. 

To reach this level of coordination and sharing of resources, much goodwill will 
be required on the part of all users not only within the local institutions but 
nationally as well. To assist this sharing and collaboration users will need to be 
satisfied that the ‘sharing systems’ that are implemented will give due recognition 
and attribution of their moral ownership rights. They will want to know that 
significantly changed objects will not be attributed to their name alone but take 
on new joint ownership and that systems and business rules will cope with this.

Users will want to know that the objects and resources they access will be of a 
recognised standard and quality. One element of this process would be for 
metadata and the learning content management system to indicate how 
frequently an object is used.

In a first stage of implementation all users will need to contribute openly to 
discussion and analysis of local requirements for Learning Object systems. For 
instance teachers will need to be clear about what they would like the systems to 
do for them, the system interfaces that work best for them, what are the most 
likely objects they will use, how they would like to customise them and so on. 
Similarly managers will need to be clear about how they would like the systems 
implemented, and clarification of the business rules under which Learning Object 
systems should operate within and beyond the local institution. They will need to 
be clear for instance about procedures and processes for maintenance and update 
of digital assets and objects in repositories.

However it must be acknowledged that many decisions to be made by managers 
in this area demand new understandings of standards-related issues which call for 
them to have up-to-date information at hand.
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Implications for managers
Managers at all levels have a major role to play to ensure the success of Learning 
Object implementations. Managers will need to:

• Set up processes to confirm with the user (eg teacher, student) what 
functions and services they want from the systems to be implemented to 
ensure the full potential of the systems is realised 

• Lead and manage strategic planning to select appropriate discipline areas 
for Learning Object development

• Conduct strategic planning activities - envisioning the future and working 
backwards to the present to establish the steps required to reach the future 
goal

• Allocate financial and human resources to Learning Object developments

• Manage/risk manage IP&C Learning Object issues

• Support revision of roles for existing staff and encourage shareability and 
reusability and establish the need for any new specialist roles and staff

• Establish systems and processes to review Learning Objects, for instance a 
peer-review process

• Scope learning architecture requirements and implement appropriate 
standards and systems; establish ways to maintain both hardware and 
software and version control

• Support and encourage teamwork eg for product development for Learning 
Objects. Individuals in isolation can no longer deal with the complexities of 
all that is required. Product development teams will include authors, 
instructional designers, programmers, graphic designers, librarians and 
editors

• Encourage and support cross-institution, intrastate and interstate 
collaboration

• Scope and implement required staff development programs to incorporate 
and encourage new ways of working

• Implement and encourage local initiatives to enhance shareability and 
reusability, within agreed national guidelines.

Implications for teachers 

As authors 
Teachers will aim to author for reusability. The process is different from current 
ways of working where teachers construct a course of study which is typically 
made up of learning outcomes or objectives. Teachers as authors write to these 
outcomes to ensure they are met and meanwhile ensure there is a coherency 
Australian Flexible Learning Framework
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within the whole course of study. However, to enhance reusability and 
shareability, authors will need first to analyse carefully a course of study for which 
they are writing, unpack the content to tease out the generic learning routines/
objects that can be produced and then examine how these can be repackaged with 
contextual information to ensure a coherent learning program is produced. That 
is, there is an unpacking and repacking process to produce a learning program for 
a particular discipline area, whereas usually authors produce programs in which 
context, content and the teacher’s guiding voice intermingle. The alternative way 
of working is no easy task as shown (by Anderson and Mah, 2002)63 where these 
developers found that ultimately it was easier for their authors to write learning 
materials initially to suit learning outcomes and then unpack reusable Learning 
Objects later. Nevertheless with teachers being mindful to work towards 
reusability, and with systems in place to support them, reusability across the VET 
sector will be greatly enhanced. Teachers will bear in mind such issues as:

• A Learning Object will need to be a discrete learning sequence with its own 
internal integrity which can be completed without the need for further 
guidance outside the object. It may flag within the object, prior knowledge 
and experience required to complete it and suggest pathways after its 
completion, but will have no direct links to other resources.

• Any course-level study guide or ‘teacher’s voice’ will need to be woven into 
the context layer and not the Learning Object.

• Ensure there is consistent terminology used within and across objects for a 
particular discipline area.

In addition teachers as authors will require a basic understanding of metadata so 
that they can input simple requirements such as title, author, date, description.

However, it is important that the technologists create transparent processes that 
wil assist teachers with this difficult task of assigning metadata.

As facilitators of training
Fully functioning Learning Object systems in broad terms will allow teachers to 
do two things:

1. Store, discover and reuse Learning Objects so that they can construct 
stimulating customised learning programs for their students.

2. Guide their students to make competent choices in the learning programs 

they construct (Hodgins, W. 2003)64 and facilitate the students as they 
work through their learning programs.

63. Anderson, A Mah, S (2002), Keeping it relevant: An object approach to training package content devel-
opment facilities workplace contextualisation, HERDSA Conference paper, http://www.ecu.edu.au/
conferences/herdsa/papers/nonref/pdf/AlisonAnderson.pdf
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The latter option will occur when Learning Object systems have matured to the 
extent that students, rather than teachers, can construct learning programs to suit 
themselves. However, point 2 above is crucial to the discussion because it 
recognises that teachers and educational institutions must not absolve themselves 
of their responsibilities to their learners by simply developing learning resources 
and ways to discover them easily. The teachers must guide students to make 
appropriate choices and gain the most benefit from the learning programs the 
students construct. The role of teacher, perhaps more as client manager, remains 
central to the process.

Implications for instructional designers 
Similarly, instructional designers who wish to take advantage of Learning Object 
systems and processes will need to:

• Design for reusability. Ask themselves the question: How can I develop this 
resource so that it is not only educationally sound for the anticipated client 
group but also its potential for reusability is enhanced?

• Have an understanding of metadata

• Assist with design of Learning Object templates and context layer templates 
for authors

• In conjunction with authors, establish an instructional approach to suit the 
discipline area and anticipated student cohort eg instructivist, 
constructivist and so on.

Implications for programmers and graphic artists
Programmers (and to an extent graphic designers) will:

• Design for reusability, as for other team members. 

• Develop XML schemas. Extensible Markup Language (XML) is becoming 
the software of choice for publishing of learning resources.

• Assist with development of Learning Object and context layer templates

Implications for editors
Editors will look for consistent use of terminology, and appropriate use of 
language to suit the anticipated client group, to improve reusability.

Implications for students
As we have seen, when Learning Object systems are mature, students will be able 
to put together learning programs to suit their needs and circumstances—just in 

64. Hodgins, HW (2002), The Future of learning objects (pp 281-298). In Wiley, D (Ed) (2002). The Instruc-
tional use of learning objects, Agency for Instructional Technology. Indiana
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time, just for me. However particularly novice learners will request assistance 
from educational institutions so that they can competently piece together 
appropriate learning programs for which they may need accreditation. 

Implications for librarians
In Learning Object implementations, particularly in the initial phases, librarians 
will play a central role in the application of metadata. Librarians will need:

• Knowledge of appropriate metadata standards and which standards to 
reference

• Training in use of object and subjective metadata, and how to tag resources

• Assist in establishing a vocabulary/thesaurus of terms to suit Learning 
Object development in the VET sector

• Training in digital rights management/copyright for Learning Object 
systems.

Implications for ANTA
ANTA’s role is critical in terms of VET system-wide implementation so that 
national interoperability and shareability are enhanced. Australia is a relatively 
small player in the global arena and national collaboration and cooperation is 
mandatory to enhance Australia’s global role in VET. Managers in individual 
institutions and state systems will progress initiatives but ANTA must support at a 
National level an integrated, rather than a piecemeal, approach to implementation 
of Learning Object systems and ways of working, including:

• Investigation and analysis of what the user (eg teachers, students) wants 
from Learning Object systems

• Conduct strategic planning activities—envisioning the future and working 
backwards to the present to establish the steps required to reach the future 
goal

• Scope and implement standards required for the VET sector, eg metadata 
standards for Learning Objects

• Scope and implement system-wide learning architecture requirements 

• Support and encourage interstate collaboration and cooperation, including 
through interstate development and project teams

• Scope and implement required staff development programs to incorporate 
and encourage new ways of working in the VET sector.

ANTA is to be applauded in taking active steps to research and develop blueprints 
for Learning Object implementation. The Australian Flexible Learning 
Framework 2003 Work and Finance Plans, Resources for Teaching, Learning and 
Assessment Program shows two projects related to Learning Object 
Australian Flexible Learning Framework
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implementations: VET Learning Object Repository project and Collaborative 
Interoperability project. As well ANTA funded in 2002 the Expert Advisory 
Projects which have also informed the findings of this report. The authors of this 
report strongly support these initiatives and also argue for a holistic national 
approach to Learning Object implementation to ensure that cohesive and 
coherent systems and processes are developed for VET users.
Australian Flexible Learning Framework
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Systems architecture
A key element in Learning Object implementation for e-learning is a systems 
architecture to fulfil the promise of providing users with appropriate software and 
hardware with intuitive, transparent interfaces which interoperate with other 
corporate systems. Fully implemented these new systems will allow users easy and 
streamlined ways to store, discover, use and reuse, adapt, purchase and attribute 
ownership rights, for content assets and Learning Objects thus creating 
stimulating learning programs. In their fullest form they will enable adaptive 
learning whereby Learning Objects can be assembled ‘on-the-fly’ by students or 
teachers to suit the specific requirements of individual learners. As the authors 
have argued in other reports65, one of the weaknesses with many Learning Object 
implementations has been the concentrated effort on Learning Objects 
themselves rather than the systems they inhabit or need to play out in. 

The heart of the Learning Object system architecture is the Learning Content 
Management System (LCMS). Interoperability will enable other system Student 
Management Information System (SMIS) and a Digital Rights Management 
System (DRMS) Content Management System (CMS) and Finance Management 
Information Systems (FMIS) to talk to each other through a single logon. This 
will allow one entry of student and teacher profiles across all systems, a distinct 
administrative advantage for VET organisations. This functionality is enabled by 
standards and metadata which have been reported earlier in this paper. Some 
systems architects argue that one day there will only be a need for one learning 
system but others argue that this will not be possible. Those who argue against 
this one system hypothesis talk of a “third wave of the Internet”66 where we will 
access servers and databases on grids in the ‘ether’. Other functionality to be 
considered to enable interoperability and learning solutions are:

• DRM systems 

• Authentication which will enable users of interoperable systems the ability 
to logon once and be provided with access to areas of the system that are 
relevant to their role and use of the system

• an e-commerce component that enables electronic transactions in regard to

- enrolment

- licensing

- DRM transactions

Many users are familiar with the concept of Learning Managements Systems 
(LMSs) which act as the delivery platform for online courses. LMSs typically 
carry out the task of delivering the learning materials to the student via browser 

65. FLL interim reports 2002.
66. Schatz, Bruce, “Third Wave” Concepts across the Interspace CANARIE Conference 2002 http://

www.canarie.ca/conferences/advnet2002/agenda.html 
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access as well as providing the teacher with student management tools such as 
student tracking, submission of assignments, assessment opportunities and 
tracking of results. In addition they typically provide collaboration or computer 
managed communication tools such as email, chat and bulletin boards for 
teacher-student and peer group learning opportunities. However LMSs (first 
generation) typically are not about managing the total learning environment. 
They do not address the need to manage and maintain content or mechanisms for 
ensuring consistent presentation format or content adjustment for individual 
students. Indeed on analysis many LMSs serve little more purpose than as a 
course portal, typically offering access to courses, units/modules, activities and 
documents. 

Learning Content Management Systems promise to address many of the 
weaknesses of LMSs. 

LCMS software and related hardware can carry out the tasks of an LMS to varying 
extents but its primary purpose is to serve up content/Learning Objects for which 
users have searched and present them for modification and distribution by an 
LMS or other delivery platform. Brandon Hall 67 identifies the following common 
characteristics of an LCMS:

• Based on a Learning Object model. 

• Content is reusable across courses, curricula or across the entire enterprise. 

• Content is not tightly bound to a specific template and can be re-deployed 
in a variety of formats such as e-learning, CD-ROM, print-based learning, 
PALM, EPSS, etc. 

• Navigational controls are not hard coded at the content (or page) level. 

• There is a complete separation of content and presentation logic. 

• Content is stored in a central database repository. 

• Content can be represented as XML or is stored as XML. 

• Content can be tagged for advanced searchability (both at the media and 
the topic level).

• Pre-tests and post-tests can be automatically aggregated from test questions 
written for the primary instruction. In addition, the system can deliver the 
test and prescribe learning based on performance.

• The system manages the development process by providing some level of 
workflow tools to manage a multi-developer, team environment. 

• Version controls and archiving capabilities to store previous versions of 
content. 

67. Hall B (accessed December 2002) Learning Management Systems Demystified, Brandon Hall, Califor-
nia, USA, http://www.brandonhall.com/public/resources/lms_lcms/lms_lcms.htm. Note that an 
update comparison of LCMSs will be completed in 2003.
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• Advanced searching capabilities across all objects in the repository. 

• Interoperability with third-party learning management systems. 

• Includes a delivery engine for serving up content, automatically adapting to 
user or group profiles, adding navigation controls, collaboration tools, 
utilities, and look and feel (skins).

Rankine68 adds to this feature set the essential notion of pedagogical 
categorisation. This might be based on EML to allow for Learning Objects to be 
reused in a variety of pedagogical frameworks.

Of course all LCMSs must be standards compliant in order to meet the above 
criteria enabling interoperability with other Management Information Systems 
(MIS).

These characteristics emphasise that LCMSs are typically based on a Learning 
Object model which allows sharing and building of learning materials across an 
enterprise, are able to serve up content which may adapt according to the 
performance and indeed learning style of the user, and can ‘publish’ content in a 
variety of formats such as Web, CD-ROM, print and so on, and take on the look 
and feel of its host learning platform or program. 

Confusion arises about the difference between an LCMS and an LMS when an 
LCMS provides typical LMS functions like collaboration tools and provision of 
assessment and assessment monitoring. However LCMSs do not provide at this 
stage LMS functions such as learner profile information and scheduling of 
learning events and recording of assessment either manually or automatically. 
Many Learning Object architecture systems use both LCMSs and LMSs to 
separate the various levels of functionality. Some projects are looking at the use of 
smaller distributed LMSs to add component flexibility and maintain 
interoperability, while the LCMS provides the parent management and Learning 
Object associated functionalities. A good LCMS is capable of integrating with any 
compliant LMS.

Nancye Stanelis 69 has undertaken an appraisal of features and functions of 
selected LCMSs. Her comparison table is reproduced here. You will note that 
LCMSs are still in an early development phase.

68. Rankin, G 2002. Content Management in an Elearning Environment. Intrallect. Accessed from 
www.intrallect.com 

69. Stanelis N (2002) Flexible Learning Fellowship Report, Parts 2 and 3, Torrens Valley Institute of TAFE, 
South Australia
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Harvest Road WBT Systems Suddenly 
Smart

Click2
Learn Docent

Hive
LCMS TopClass Smart 

Builder Aspen Docent
LCMS

Purchase Options

Licence / registered users NS NS

Outright purchase X X NS NS

Modular – Requirements based X NS NS

Interoperability

Standards (certified / compliant)

AICC (AGR-010) * NS **

SCORM 1.1 NS

SCORM 1.2

XML 1 NS

IMS (V1.2.2) NS NS

IEEE NS NS

Systems

Compliant Systems / Content

3rd Party Courseware

Add components available X X

Partnered systems X X X X

Authoring

Any preferred authoring tool

Integrated external tools X X X X

Integrated internal tools X X

Add on modules available X X X X X

Table 2: Comparative table of LCMS’ features and function (N Stanelis 2002)
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Format Compatibility

Any web enabled content

Legacy Content Integration

Automatic X X

Manual

N/A

Key Features / Functions

Collaborative Tools

Discussion Lists X X X NS

Email X X X NS

Bulletin Boards X X X NS

Student Admin Tools

Testing X X

Tracking X X

Enrolment X X X X

Workflow Management

Integrated NS

Document/Version Control

Integrated X

Delivery

Web

Offline X X

Security

User Authentication NS

Roles Based Authoring NS

Harvest Road WBT Systems Suddenly 
Smart

Click2
Learn Docent

Hive
LCMS TopClass Smart 

Builder Aspen Docent
LCMS

Table 2: Comparative table of LCMS’ features and function (N Stanelis 2002)
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The Collaborative Online Learning and Information Systems (COLIS) 
Demonstrator testbed project70, has provided fruitful ground to trial systems 
architecture using Instructional Management Systems (IMS) standards. This 
demonstrator project, based at Macquarie University in Sydney, has been able to 
trial a single sign-on (single authorisation) to connect to both new tools such as a 
Learning Object exchange and legacy systems such as digital library resource 
database.

The Demonstrator project (see “Learning Object Exchange” on page 57) showed 
how a user (teacher or student) could search for a Learning Object, preview the 
object, check details of its ownership, accept and pay any licence fees if necessary 
through a Learning Object Exchange (LOX), then access the object in its entirety. 
Only a limited array of pre-installed Learning Objects with appropriate metadata 
could be accessed but the Demonstrator showed the process at work. 

Hosting

Local

ASP NS

Vendor X NS

* content developed to this standard can be stored in the LCMS
** AGR-010
NS = information not supplied / unavailable

Harvest Road WBT Systems Suddenly 
Smart

Click2
Learn Docent

Hive
LCMS TopClass Smart 

Builder Aspen Docent
LCMS

Table 2: Comparative table of LCMS’ features and function (N Stanelis 2002)

70. COLIS Demonstrator (2002) www.colis.mq.edu.au
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Diagram 7: Learning Object Exchange

The Demonstrator introduced the notion of LOX software. For the purposes of 
the demonstration, this software was seen as a separate entity, however Learning 
Object exchange systems can be incorporated into LCMSs.

Generally the role of a LOX would be to make discovery and trade of objects more 
efficient. The exchange can also systematise the rights agreements so that 
downstream systems such as an LCMS can accurately interpret and act on the 
agreement. 
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Diagram 8: Learning Object Exchange (LOX) model

This diagram illustrates the workflow for instance between two TAFE institutes 
and a university (courtesy IPR Systems Aust). 

LOX

Report
Usage

Acquire

Create

Use

Manage

Report
Usage

Acquire
and create

Manage

OTEN

Use

Manage

Acquire

Create

Ngee Ann Polytechnic

Use

LOX

LOXLOX

LOXLOX
Australian Flexible Learning Framework
58 Flexible Learning Leaders Project



Flexible Learning Leaders Report
Technology for Sharing
System architecture must provide for and assist a variety of functions. Below is a 
diagram71 which attempts to delineate the functions performed by the various 
personnel in the Learning Object process from the Authority (Registered 
Training Organisation in the VET case) to the Facilitator of learning:

Diagram 9:  Organisation and personnel function continuum for a Learning Object model

Note that this diagram does not account for a system which provides adaptive 
Learning Objects ‘on-the-fly’ to learners according to their known preferences 
and learning styles but does give a clear indication of functions required for early 
implementation of Learning Object systems.

While the COLIS system does allow for the use of first generation LMSs (if 
standards compliant), the second stage of the project may prompt the 
development of a second generation LCMS based on IMS Learning Design. Such 
a tool is typical of those being developed by a number of smaller vendors72. While 
conceptually many would see such authoring tools integral to an LCMS, 
separation of such components may allow for more flexibility and specialisation.   
It is only very recently that we are now seeing the realisation of systems which can 
incorporate the full range of technical and learning specifications/standards 
developed by the IEEE and IMS. 

Consequently we must ensure we are not locked into patronising expensive or 
inappropriate system components marketed as ‘total learning solutions’ which 
will only deny us the full realisation of Learning Object-based approaches. A 

71. Dalziel, J (2002) The Evolution of the COLIS Global Use Case: Issues for Further Development, presen-
tation at COLIS workshop, October, Macquarie University, Sydney.
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72. Vendors such as WebMCQ, Harvest Road, Recombo
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good systems architecture is one which offers a network of stakeholders, 
resources and operations which support and fully utilise the true potential of the 
individual Learning Objects.

MCEETYA in 2002 developed the model “National Learning System Architecture 
Framework for the Australian School Sector” on page 76 as a possible solution.

Object repositories
Repositories are a relatively new means of facilitating the storage and retrieval of 
Learning Objects and can form an intergral part of learning architecture. The 
essential aspect of any successful repository is its interoperability capability 
through standards and protocols. A repository can either physically house 
Learning Object data (usually in XML format), or provide ‘pointers’ to that data 
which may be residing over a distributed network.

Repositories must provide a basic set of functions in order to provide access to 
Learning Objects and other assets in a secure environment. The following list of 
operations presents a sampling of common core functionality:

• search/find – the ability to locate an appropriate Learning Object. This can 
include the ability to browse

• request – a Learning Object that has been located

• retrieve – receive an object that has been requested

• submit – provide an object to a repository for storage

• store – place a submitted object into a data store with a unique, registered 
identifiers that allow it to be located

• gather (push/pull) – obtain metadata about objects in other repositories 
for wider searches and information via a clearinghouse function

• publish – provide metadata to other repositories

In addition, a repository must assist in the management of a number of other 
issues including DRM, obtaining a globally unique identifier for each Learning 
Object or other asset and providing authentication for secure access to existing 
Learning Objects in a way that the Learning Object and its authors integrity is 
transported with the Learning Object.

Repository systems provide key infrastructure for the development, storage, 
management, discovery and delivery of all types of electronic content. SCORM 
content packaging, with its inclusion of mandatory self-descriptive metadata, can 
play an important role enabling advanced functionality for repository systems. 

Repositories may contain objects from varying complexity and degrees of 
granularity. One of the main general considerations is the question of whether to 
Australian Flexible Learning Framework
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implement a centralised (Merlot) or distributed (ARIADNE), or peer to peer 
(POOL), (CAREO) system model.

An increasing number of commentators (such as Downes 2002) believe that 
centralised systems cannot effectively sustain a learning environment. On the 
other hand many of the peer to peer systems carry an unnecessary overhead in 
terms of the need to store large amount of data at a local level.

In Australia many education/ training institutions have developed their own 
repositories based on one of the above models. Undoubtedly the most ambitious 
of these is The Le@rning Federation system of both centralised (at a national 
level-LEX), and distributed (state and local level) repository networks 
(www.thelearningfederation.edu.au) 

Ideal considerations for a Learning Object repository should include:

• well-described and organised metadata

• integrated content management, compliance/integrity monitoring, 
archiving and workflow systems

• integrated quality assurance, review and maintenance systems

• integrated administration and project management systems

• centralised distribution control and management

• centralised access control and management systems

• common metadata management systems.
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The IMS depiction of typical repository functional architecture is shown below. 

These core functions include:

• Search/Expose

• Gather/Expose

• Submit/Store

• Request/Deliver

• Alert/Expose73

Diagram 10: IMS Digital Repository Interoperability functional architecture. 

Reproduced from IMS Global Learning Consortium, 2002.

73. To be addressed in a future DRI specification
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Initial questions for consideration of repository development include:

• What object identification metadata will be used (including DRM)?

• What type of search and retrieval mechanism will be used; how will it be 
configured? What protocols will be used (XQuery, SOAP, Z39.50 etc)?

• What types of objects to put in it? And how will they be described? 

• How will the repository be integrated with content and learning 
management systems? 

• What messaging protocols will be used?

• A determination should be made if the repository is part of the LCMS 
(objects stored in databases) or only referenced by it (metadata pointers).

• Finally, access/authorisation issues: who will be given access and on what 
basis (teachers, developers, administrators, students)? 

While the value of a well developed repository system cannot be underestimated, 
often the costs of development are too prohibitive for most institutions. Just the 
effort of technical development is often daunting and beyond the reach of most 
institutions, but other considerations are also equally challenging. These include 
developing usage policies, content management, licensing agreements, tagging or 
digital object identification, archiving, presentation, workflow and procedures, 
marketing and inter-repository linkages. Nevertheless the development of a 
repository is possibly one of the most important undertakings, for most 
educational institutions or at least sectors, in order for it to trade in the emerging 
knowledge economy. Crowe74 goes further adding to the argument that 
repositories by capturing, preserving and disseminating intellectual capital, serve 
as meaningful indicators of an institution’s academic quality. This will need to be 
balanced if justifiable with the investment institutions will need to make when 
investing in repositories.

Evaluation
Given the early evolution of Learning Object approaches, their evaluation is only 
yet emerging to be formally considered, either in practice or the literature. Any 
evaluation of Learning Objects immediately raises the question as to whether the 
object is considered/evaluated only as a single entity, or in relation to its broader 
context when used. This decision can ony be based on the credibility of the 
Learning Object’s criteria, descriptors and its ability to be reused.

If we chose the former then what qualities of a Learning Object are to be 
considered?

74. Raym Crowe, Scholarly Publishing & Academic Resources Coalition 2002. www.arl.org/sparc
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For instance do we evaluate against the desirable ‘ities’ of Learning Objects: 
reusability/interoperability/modularity/adaptability/ etc. Or do we confine these 
to just one: that of reusability? 

The ‘ities’ however describe the properties of a Learning Object only from a 
technical point of view. We also need consideration in terms of usability. And this 
is where it gets complicated; as there is only a certain amount of useability testing 
we can apply to a single Learning Object. Obviously this is also dependent on the 
size of an object and other factors such as the level of instructional ‘neutrality’ or 
contextualisation. If sequencing information is embedded in the object how well 
can this be realistically tested?

Some of the qualities of Learning Objects such as discoverability are also not 
necessarily a factor of the object itself but rather the repository or system within 
which they might be stored. 

Qualities such as ‘educational worth’ are also dependent upon how the Learning 
Objects are used in a broader learning environment. Is it fair to say that a 
Learning Object does not conform to good instructivist principles when it is 
intended to be used in a variety of pedagogical models?

Consideration of these approaches, will be influenced according to one of two 
perspectives: that of the stakeholder and that of the end user. And it is the very 
nature of Learning Object production which makes these two perspectives 
particularly difficult to reconcile. As it is the expediency of Learning Object 
production and course assembly which makes them attractive for many 
stakeholders, but can arguably diminish the user experience. The greater the 
efficiencies achieved in production and higher utility, then possibly the lesser 
their instructional worth, maybe? 

Sensibly, criteria to evaluate Learning Objects should be established by a project 
consortium; including both developers and likely recipients. This community of 
stakeholders can thereby establish guidelines for both usability and functionality 
testing which are articulated and measured against by which the project itself can 
be evaluated. The Le@rning Federation is a good example of this in their 
establishment of a clear set of guidelines both for the technical and education 
criteria of their Learning Object types. The Le@rning Federation technical 
specifications for content development include:

• File naming

• Formats

• Styling

• Scripting

• Media/asset configuration
Australian Flexible Learning Framework
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• Mark-up

• Metadata

• Learning Object Model

Instructional specifications are similarly contained in the educational soundness 
document which outlines a set of principles against which the Learning Objects 
will be assessed. These four principles include:

• Learner focus

• Integrity

• Usability

• Accessibility 

Similarly the Toolbox projects in embracing more broadly the notions of 
reusability have laid out a set of technical and instructional criteria for the 
production of courses (http://flexiblelearning.net.au/toolbox/toolbox5/).

Problems arise again in establishing the extent to which these criteria are to be 
met and how this is done (conformance testing). The Merlot project has for 
example a number of reviewers of its Learning Objects which at the time of 
writing were causing a bottleneck in the number of Learning Objects being made 
available through their repository75. The Le@rning Federation has imposed a 
strict quality testing process throughout the life cycle of the Learning Object 
development76. This again has inevitable cost and delivery implications to 
consider measured against quality pedagogical gains through a sound quality 
assurance process.

Ultimately Learning Objects raise concerns about the commodification of 
training and education. Williams et al77 “Does a Learning Object strategy 
enhance the quality of educational experiences, or is it driven only by the need for 
efficiencies in production?”

Despite the issues raised above, by its very standardised nature, the Learning 
Object approach can ensure consistency of quality once the criteria for that has 
been established. This stresses the importance of evaluation in the planning and 
design phase. Again the overhead is in the initial conceptual work, but the 
efficiencies are many fold if the criteria for quality , both pedagogically and 
technically, are appropriately established and underpins the ensuing Learning 
Object output. 

One of the most significant projects in relation to evaluation of learning design is 
that conducted over the past two years by the AUTC: Evaluation and 

75. Metros Ed-media Conference
76. The Learning Federation, Quality Assurance Expressions of Interest. QA_V1_1
77. Williams, R et al  2002. Delivering reusable learning objects from RMIT’s new website- models, issues 

and directions. 
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Redevelopment Framework (ERF). The ERF is a summative evaluation 
instrument developed to assess the suitability of learning design for 
redevelopment in a generic/reusable form78. Their framework which has been 
extensively tested, is based on the four principles79 for producing high quality 
learning in higher education:

• To engage learners

• Acknowledge the learning context

• Challenge learners

• Provide practice

While this framework was initiated for the purposes of HE, the authors of this 
work also insist on its applicability for the VET sector80. 

The problem of context however was also raised as a possible issue of the ERF. As 
one reviewer of the project comments:

 “the range of areas covered was comprehensive, however, it was a big task 
for reviewers isolated from the context to really evaluate contexts. We had 
to make assumptions, guesses and speculations about a number of issues 
…the approach seems to evaluate the ‘opportunity’ …afforded by the 
design but the context in which it is being provided is not really able to be 
determined by this type of review approach and thus the possible 
effectiveness or transfer opportunity can’t really be gauged in this way”81.   

While it was subsequently recommended that data from students be included in 
the ERF, this is a longer term summative position, which may not be ideal for 
iterative feedback in the development process.  However, a beta version evaluation 
could be greatly enhanced with the inclusion of a small student cohort as a means 
of early feedback.

78. Agostinho, S, et al 2002. A tool to evaluate the potential for an ICT-based learning design to foster 
‘High quality learning’. ASCILITE 2002. 

79. Based on Boud and Prosser 2001. Key principles for high quality student learning in Higher Education-
from a learning perspective. Paper presented at AUTC workshop: April 27, 2001. 

80. Response at Learning Object AUTC seminar, Sydney, December 2002. 
81. Agostinho, S, et al 2002. A tool to evaluate the potential for an ICT-based learning design to foster 

‘High quality learning’. ASCILITE 2002. 
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Digital Rights Management 

Introduction
Education and training is one of the highest users and creators of IP and 
Copyright works both in Australia and globally82. As such, emerging Digital 
Rights management and Digital Rights Management (DRM) technology is 
impacting globally on education and training institutions.

DRM and intellectual property law has recently been the subject of major areas of 
change.  These changes will impact on the practices and procedures that are 
adopted for the management of intellectual property assets by the wider VET. 
organisations of Australia.

DRM is about managing the use of electronic materials instead of the print based 
medium.  The central aim is to ensure that the legal rights of copyright owners are 
properly protected while allowing reasonable access to copyright material.  DRM 
thus seeks to ensure that rightful owners are accorded their rights in relation to 
what is genuinely their works created and distributed in digital packages either on 
the Internet or through other digital mediums such as CDs, MP3 files, movies, 
digital tape and television including education and training Learning Objects and 
other online learning resources.

The dilemma in all of this is that, given the pace of the uptake of new technology, 
education and training organisations may not yet be prepared for the outcomes 
appropriate DRM systems may expose them to or demand of them. This is 
compounded by the fact that education and training organisations have 
traditionally seen it as their right to use other people’s works for the betterment of 
learning and academia, in most instances respectfully. This may be justifiable in 
the minds of teachers and learners but for the owners of the works there is 
obviously another view to be considered. This is highlighted when the works are 
digitised as this form enables copying and reuse of works, without loss of quality, 
easily and in a timely way. Copied works are also open to global markets. The 
increased potential is also there to have the original works quoted out of context. 
To many this is more devastating than not being paid for the works as it has the 
potential to attack the author's integrity.

DRM is about using systems and code to track and record usage of works. If those 
works are coded and tagged with DRM metadata and/or e-commerce licence 
agreements it is possible to prevent access until appropriate management 
decisions are made. In this paper the use of the term work/s83 equates to Learning 

82. Iannella Renato, “Digital Rights Management (DRM) in the Higher Education Sector”, DEST, Jan 2002, 
p 1

83.  http://www.copyright.com.au/copyrightact.pdf Interpretation Part 11, Section 10.
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Objects and learning resources. For this reason research involving Learning 
Objects cannot ignore DRM.

This part of the paper aims to inform the wider VET sector of Australia of some 
of the evolving implications in regard to DRM and attempts to offer some ‘risk 
management’ strategies for VET organisations whilst at the same time providing 
an insight into the future of DRM in relation to Learning Objects and other digital 
content used by education and training.

Background information
When the Internet was first emerging in the late sixties early seventies the vision 
for its evolution was scoffed at as it was intended to utilise the existing telephone 
lines to carry packets of data. Despite telecommunication engineers stating that 
the telephone technology would not be capable of this its pundits persisted and 
succeeded. One of the forerunners to the Internet today, in Australia, was 
AARNET which was used essentially for academic research and proved very 
successful. Eventually these early attempts to send packets of data over the 
telephone lines have changed our telephone technology dramatically to the point 
that it is now driven by digital technology.

In the early days there was also a strong belief that the Internet should operate 
free of regulation and restrictions, (such as Intellectual Property Law) as known 
in real space. For some time the Internet survived unregulated but certain 
activities caused many states and countries to question this. 

Questions were raised as to why gambling that was banned in one state could 
occur on the Internet from that state through access to a server located in another 
state. Other instances that put into question the need for a regulated Internet have 
been, privacy, confidentiality, protection of IP rights, defamation, the ease of 
access to pornography, virtual violence and more recently the need for secure e-
commerce transactions (e-contracting, e-payment, e-procurement, e-government 
services). This has demanded change, change that was manageable from a state 
perspective by the utilisation of digital technology that would allow the regulation 
of code to regulate behaviour in an indirect way and by the development of the 
law to help resolve the inevitable disputes that arise. This, to a point, has been 
achieved by government regulating intermediate providers thus enabling 
providers to regulate users84. Over time this has been proven the most effective 
way for state and/or government to regulate in a cost effective way.
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Why DRM?
Given that intellectual property is regarded as being an interest worthy of 
protection it is important for the users of intellectual property to ensure that they 
are not infringing the legal rights of copyright owners.  DRM thus seeks to ensure 
that the rights of copyright owners are protected whilst allowing managed user 
access. The need for appropriate DRM systems to be adopted by all educational 
institutions is now undeniable given the new Digital Agenda amendments.

As a result of the foregoing it is now becoming apparent, despite the wishes of 
many, that states and governments have regulated the Internet and they will 
impose this most effectively by the utilisation of systems and code that can be 
implemented parallel with e-commerce leaving the governments to only manage 
a few to influence of the greater population85. Based on this it is better that we 
only concentrate on the area of how states and governments want to regulate 
Copyright on the Internet which is emerging as DRM. 

There is much debate in educational and training circles as to the benefit or not of 
this to our students. In an altruistic world we could go back to the birth of the 
Internet and urge government and publishers to forgo all reference to Copyright 
in relation to education and training but as long as government or states have 
Copyright law that is also supported by international treaties together with 
enterprises and the self employed view that IP&C is a commercial advantage, it is 
something that will not just go away and for this and other e-commerce reasons 
must be taken seriously. 

Another reason education and training is included in the greater DRM debate is 
that education and training is becoming big business, albeit that government 
financial policy has driven this, that is education and training is now undertaking 
far more ‘fee for service’ activities than it did in the past to help support its own 
existence. This will demand that education managers and teaching and learning 
organisations seriously manage Copyright because if that does not occur the 
systems being developed have the ability to bring education and training 
organisations to their knees financially.

Napster’s (and other similar happenings) dilemma highlighted the need for better 
ways to manage Copyright in the digital world because it made it too easy for 

84.  Lawrence Lessig, “Code and other laws of Cyberspace”. Basic Books, a member of Perseus Book Group 
http://www.basicbooks.com . Lessig discusses the fact that code is going to drive states to regulate what 
is sometimes seen as unregulable in cyberspace. He likens the Internet currently to the fall of commu-
nism where countries that believed they had been over governed for centuries at first did not want laws 
and regulation only to find they could not exist without it. He also points out that governments are 
using code and commerce sectors to manage the regulations they put in place. They chose this meth-
odology because it is far easier for them to regulate to control a few commerce vendors rather than to 
regulate to control the whole population.

85. Lawrence Lessig, “Code and other laws of Cyberspace”, Basic Books, a member of Perseus Book Group 
http://www.basicbooks.com
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many to download and copy and then redistribute the digitised music with no 
loss of quality. When confronted with this issue government had two choices, 
prosecute all offenders including increasing fines or regulate that code be written 
to track and monitor usage including copying and redistribution. It was far easier 
for the government to do this with the digital industries than it was to try to 
police breaches of the Copyright law at the user end86. Be it music or Learning 
Objects the DRM principles will still apply.

Brief overview of the new Digital Agenda amendments
The Copyright Amendment (Digital Agenda) Act 2000, came into operation across 
Australia in 2001.

The aim of the Digital Agenda reforms was to broaden into the digital 
environment the protections already available in the print environment.  The 
reforms thus endeavour to promote creative endeavour while allowing reasonable 
access to copyright material.

It follows the Digital Agenda reforms have broadened the available legal 
protections by including the right to ‘communicate’ copyright material as a 
protected right.

This new right is an exclusive right in literary, artistic, dramatic and musical 
works, and in films, sound recording and broadcasts. Moreover it comprises both:

(i) the right to make materials available online; and

(ii) the right to electronically transmit works.

Also it is important to note the right is not limited to any specific technology.

In addition to the above area of change a number of other changes were 
introduced by the Digital Agenda reforms.  For present purpose, however, it is not 
necessary to review these other areas of change, suffice from saying that the new 
reforms also brought into the digital environment the traditional exceptions to 
copyright protection that exist in the print environment.  For example, the 
reforms extend existing fair dealing exceptions, libraries and archives exceptions 
and statutory licenses to the digital environment.  Readers are obviously 
encouraged to make their own enquiries into these matters which are outside the 
scope of this paper.

86. Lawrence Lessig, “Code and other laws of Cyberspace”, Basic Books, a member of Perseus Book Group 
http://www.basicbooks.com. Page 47.
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Impact of DRM on Academia and Education
DRM impacts heavily on the worlds of academia as well as education and training 
because of the high usage of published works in education and training. 
Academic and education and training institutions will need to manage their use 
of intellectual property to ensure they are complying with the law.   As a result of 
the new Digital Agenda reforms education organisations must now become far 
more vigilant in relation to how teaching staff use and manage protected 
intellectual property.

All teachers and education managers must now recognise they have an obligation 
to understand the implications of their work in relation to using the copyright 
protected materials of other persons. From the findings of this research much can 
be gained by educational managers and practitioners going to http://
www.copyright.org.au/ 87 to view and familiarise themselves with the Act and 
Amendments. Also the site lists publications available to education and training 
organisations that are designed to assist the lay person to better understand the 
Act and Amendments.

In the “Digital Rights Management Schedule” on page 81 of this section of the 
paper the Authors have attempted to identify the areas of the Copyright Act that 
apply to education and training organisations.

DRM models
The software companies, recording and movie industries have commenced 
development of both code and hardware that will enable the regulation of their 
Intellectual Property assets and other digital products utilising DRM which is 
reflective of the state practices Lessig refers to.

This has led to two DRM models emerging. From the recording and movie 
industries there is currently emerging ‘Enforced DRM’. Other code cutters are 
investigating open source code that will offer more flexibility in DRM which is 
being touted as ‘Attributed DRM’. ‘Attributed DRM’ is being sought with vigour by 
educational organisations worldwide and supporting this is the IEEE88. It is 
proposed that this project will help educators and trainers to continue current 
practices where use will be permitted by either payment or simple attribution 
through layers that are identified in the works by code such as metadata89 and 
Digital Rights Expression Language (DREL).90

87.  The Australian Copyright Council
88.  The IEEE has established an international project known as the Standard for Information Technology 

--Education and Training Systems -- Learning Objects and Metadata which can be visited at http://
ltsc.ieee.org/wg12/index.html 

89.  Renato Iannella (IPR), “Digital Rights Management (DRM) in the Higher Education Sector” 2002
90.  Friesen, N, Mourad, M, Robson, R "Towards a Digital Rights Expression Language Standard for Learn-

ing Technology", a report to IEEE; http://xml.coverpages.org/drel-draftrel.pdf 
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One of the theories behind the creation and utilisation of Learning Objects is that 
they will make it easier to tag and subsequently identify qualities, information and 
conditions of use about the object, including the layers that will identify how the 
rights are to be applied/adhered to when using the object/s.

The negative side of DRM and Learning Object is that users need highly 
sophisticated systems to manage them. Systems that include interoperability as 
many content management and learning management servers will be required to 
drive such systems in any one organisation. COLIS 91 is currently testbedding 
DRM as an integral part of its learning architecture project.

The COLIS demonstrator testbed in 2002 (See diagram “Learning Object 
Exchange” on page 57 under System Architecture in this paper) has been testing 
the hypothesis that a learning architecture will include: 

• Learning Content Management System (LCMS) which will be central to 
and manage all content to enable assembly and reassembly of Learning 
Objects including the ability to enable and enhance discovery.

• Learning Management System (LMS) to manage courses and students 
within the courses. WebCT, Blackboard and Janison are typical LMS in use 
throughout VET in Australia currently.

• A Content Management system that serves the purpose of a Learning 
Object repository as objects are collected from the Internet and other 
sources such as libraries.

• A Digital Rights Management System (DRMS) to manage the digital rights 
of Learning Objects and content. IPR Systems in Australia are working 
with COLIS on this.92

• Authentication which will ensure that users according to their profile will 
have access to appropriate areas of any of the interoperable systems. For 
further information on authentication see Expert Advisory Group Flag 
Project: http://www.flexiblelearning.net.au/experts/index.htm 

• A system that will enable interoperability, which for now is known as the 
COLIS demonstrator, to enable authentication and single logins. COLIS 
also enables interaction with the organisations Student Management 
Information System (SMIS) and Financial Management Information 
System (FMIS) to support seamless online enrolments.

Other educational organisations nationally and internationally are currently 
struggling with similar problems to manage Learning Objects from a discovery 
repurposing/assembly, use, reuse, student enrolments and Digital Rights 
Management perspective. 

91. Visit COLIS at http://www.colis.mq.edu.au/ 
92. IPR Systems is an Australian R&D company involved in DRM. See http://www.iprsystems.com/ 
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The task is large and begs for a national research approach for the VET sector to 
enable effective testing of Learning Objects, their metadata and Digital Rights 
Management so that effective and efficient systems emerge to meet all VET needs. 
The research will need to cover all system components as none can stand alone 
and work effectively. Much of the interoperability will be dependent on Metadata 
and DREL relevant to VET as VET is unique in its use of training packages 
compared with curriculum which is used predominantly in other education 
sectors. Until all is tested, users cannot be sure what will work for VET. (See 
“Systems architecture” on page 51 of this paper for further discussion.)

CAL Licence
It is also advisable that education and training organisations take out a CAL 
"Electronic Reproduction and Communication Licence" to minimise risk. 

Before detailing the licence, however, the Authors note CAL is a collecting society 
and for those readers unfamiliar with collecting societies included in the Schedule 
to this paper is some background materials.

The licence permits communication and transmission of educational works when 
the original is a digital publication and the organisation has taken out a CAL 
Reproduction and Communication licence for the same93. It needs to be noted 
that if a VET education and training organisation chooses to deliver ‘fee for 
service’ type activities it should seek legal advice about those activities in relation 
to its legal obligations under the law, including Digital Agenda Amendment, and 
how some activities may not fall under the same conditions as state funded 
education and training activities.

The Electronic Reproduction and Communication Licence
This licence deals with an original electronic work and allows educational 
institutions to reproduce and communicate it to their staff and students. Note that 
the work must already be in an electronic form. The electronic use system has not 
yet been determined and will most likely vary from educational sector to 
educational sector. If users intend to rely on this licence, they should contact CAL 
to see which system applies to them.

How much can be reproduced from:

• electronic originals? 

• Literary and dramatic works?

- 10% of number of words

93. Copyright Australia Limited “Guidelines for schools, TAFEs and independent educational institutions” 
http://www.copyright.com.au/info%20sheets/
LI10_guidelines%20for%20educational%20institutions.PDF 
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- All, if not published or published on its own

- All, if not available within a reasonable period of time

• Periodical publications

- One article or more if the same subject matter

• Musical works

- 10%

- All, if not published or published on its own

- All, if not available within a reasonable period of time

• Artistic works

- All of an artistic work

• What will education and training organisations which have taken out a 
CAL licence will be able to communicate?

- No more than the above limits from one work can be made available at 
any one time.

• Typical methods of communication would include:

- emailing;

- making available on an inter/intranet site; or

- narrowcasting, i.e. video conferencing.

If the works are not originally in a digital form and/ or the VET organisation has 
not taken out a CAL (or similar) Reproduction and Communication licence then 
legal advice should be sought before reproducing or communicating any works in 
a digital form.

Strategic advice including ‘risk management’ for RTOs
During this research it has become apparent that copyright protected materials, 
particularly in relation to online teaching and learning, have become valuable and 
strategic to education and training. That is the use of copyright protected 
materials for education and training can provide a commercial advantage. The 
increased demand for online teaching and learning utilising Learning 
Management Systems has also created a greater demand for the digital 
reproduction of materials. The fact that the materials are, however, protected 
materials, will mean that greater attention must be paid to the strategic 
management of education and training assets. 

Similarly, It has become evident that education and training organisations have in 
recent years invested heavily in Management Information Systems for 
enrolments, finance and HR within their organisations. 

The investment goes well beyond the initial software and hardware purchases. 
The investments include the professional development afforded both teaching 
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and systems staff, product development and finally the investment in marketing 
the product and system to teaching staff and students. If an education and 
training organisation were to add the invested dollars up the final sum would be 
large and surprising. It is considerations such as these education and training 
organisations have to include whenever considering purchasing in the first place 
or replacing an existing LMS.

The MCEETYA ICT in Schools Taskforce94 alluded to the following 
considerations for education and training organisations for future developments.

1. “A high level of the services and interactions to be provided through ICT to 
students and other key people involved in education.

2. A list of applications software and functionality required to support the 
identified services and interactions.

3. A map showing the interactions between the application software, 
including process and information flows.

4. Identification of the responsibility for acquiring and managing specific 
applications. Some packages will be managed by individual systems while 
others such as the ‘Learning Exchange’ will be managed nationally.

5. Identification of information to be recorded in each application.

6. Specification of key technology infrastructure requirements and 
constraints.

7. Definition of information standards.

8. Definition of technology standards.”

94. MCEETYA ICT in Schools Taskforce 2002 “Developing a national Learning System Architecture 
Framework for the Australian School Sector” Learning Systems Architecture Discussion Paper
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Diagram 11: National Learning System Architecture Framework for the Australian School 
Sector

It went on to say “This is within a framework where inter-operability issues are 
addressed at school, system and national levels.” ICT systems, including DRM 
have never been at such a strategic level before. Also the complexity of the systems 
and software to drive this is now at a level beyond the LMS server box. This will 
elevate what was a simple LMS server box to the equal of the other information 
management systems businesses/education and training organisations depend 
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on. When all said and done education and training is the core business of schools, 
TAFE and university so the systems that now support our core business will need 
to interoperate with the other business information management systems and 
demand similar or more than investment dollars for other business systems 
within the organisation.

It will take some time for education and training organisations to mature to this 
but it must be planned for from a strategic perspective. Likewise DRM although 
challenging from many perspectives offers education and training organisations 
some solutions to a traditionally ‘difficult to manage’ situation. 

Given the issues surrounding the use of copyright protected materials the 
following are suggested ‘Risk Management’ strategies that organisations could 
employ to help avoid the infringement of the rights of copyright owners. The 
listed strategies are not exhaustive and may not stop the practice but they will 
operate to reduce the risks of infringement.

Risk Management Strategies

Risk Mitigation Strategy

1. Infringement due to 
teachers or students 
inadvertently misusing 
other peoples works.

1.1 Design and implement organisation-
wide a copyright education program 
for education mangers and teachers 
alike. It will need to be reviewed and 
repeated on an annual basis.

1.2 Include the education program in new 
staff inductions.

1.3 Appoint a staff member as being 
responsible for copyright who can 
keep up with the rapidly-changing law 
and can impart cultural change.

1.4 Prepare and distribute copyright 
information brochures and notices in 
staffrooms, news-letters and libraries

1.5 Take out a CAL licence for online 
distribution. There are limits to what 
this would protect

Table 3: Risk management table
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2. DRM charges not budgeted 
for being received by an 
organisation.

2.1 Establish policy and procedure to 
cover the same.

2.2 E-commerce authorisation limits 
imposed.

3. Other organisations 
utilising your organisations 
protected materials.

3.1 Devise and implement metadata and 
Digital Rights Expression Language 
systems for your organisation’s 
copyright protected materials.

3.2 Create a collaborative barter process 
to enable your organisation to utilise 
some of the third parties’ copyrighted 
materials in return.

4. Not sure of what or the 
origins of works that your 
organisation has online.

4.1 Investigate and employ a Content 
Management System (CMS) or DRM

5. Continually have trouble 
knowing what copyrighted 
works have been granted 
release for inclusion in your 
organisation’s learning 
resources.

5.1 Develop a bank of ‘copyright licences’ 
and make them readily available to 
your teachers/lecturers to gain 
permissions.

5.2 Utilise AeShareNet or CAL’s 
Copyright Express system

5.3 Create a central record system, even if 
only in hard print, of permissions and 
licences granted in your organisation's 
copyrighted materials.

Table 3: Risk management table
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Future Directions including R&D
With the introduction of Learning Objects and then use and reuse of Learning 
Objects educational organisations need to determine what model of DRM will 
serve their organisational goals and then ultimately their student needs best. If the 
educational organisation opts for the Attributed DRM model the Learning 
Objects development and use/reuse through disassembly and reassembly must be 
dependent on collaborative methods and open standards systems to increase 
availability of quality learning resources in a way that will reward the originators/
authors yet not price sectors of the community (be it national or international) 
out of affordable and accessible learning. Issues of DRM cut right across all 
aspects of any system from the raw assets, to object aggregation/repositories, 
learning/runtime layers to the directory services and or portal layers. 

One of the main dilemmas for rights management include:

• What rights attribution model to use?

• Is the appropriate level of implementation at the user end or the institute 
management end? 

• What sort of intelligence do we need to add to the systems Learning 
Objects?

• What DRM encryption/metadata should be applied: ODRL, XMRL, DREL, 
EML etc?

The challenge for VET is that (similar to the Learning Objects metadata needs) 
research is occurring in the K-12 sectors and higher education but there is an 
R&D void in the VET sector. How will we know if the other education sectors 
R&D findings will work in a VET system? CANCORE95 in Canada and EML96 in 
Europe could be at two ends of the continuum in regard to metadata for Learning 
Objects and their DRM requirements. However we must be striving for the most 
appropriate and for a workable semantic Web97 where the semantics of our 
language are discoverable and not just a Learning Objects code.

Our Challenges regarding Learning Objects and Digital Rights Management

1. Sit on our hands and just let it all happen albeit not to our liking! Or 
commence an “Accelerated education and cultural change program” in 
relation to DRM.

2. Commit to and trial Leaning Object models and standards to identify those 
models that best suit the VET sector and that will lead us into the Semantic 
Web

95. http://www.cancore.ca/
96. http://eml.ou.nl/
97. http://www.semanticWeb.org/
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3. Challenge Mandatory/Enforced DRM and contribute to the debate of 
education needing Attributed DRM 

4. Commit to and trial Learning Architecture to identify models and 
standards that will suit the VET sector.

ANTA’s role
ANTA does have a role to ensure through the Framework that ongoing work in 
R&D for the VET sector is continued and that the R&D is undertaken preferably 
by practitioners working in online teaching and learning fields and the 
educational technology areas currently. It could also be claimed that R&D is 
occurring in regard to many of these matters currently and to a point that is right. 
However, we are yet to mature to the point that R&D in these areas becomes both 
co-laboratory and interoperable. That is there needs to be greater R&D 
collaboration and it needs to be tested across Learning Objects, LCMS, LMS, 
CMS, Distributed Repositories and DRM and ensuring interoperability with 
other organisational Management Information Systems. Current R&D VET 
practices tend to have many projects occurring independently and uniformed by 
other VET R&D projects.
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Digital Rights Management Schedule

1. Copyright Act, Act No. 63 of 1968 as amended
Some parts of the Act that apply to education and training organisations and may 
require legal interpretation/advice are:

• owners of copyright may be entitled to a ‘bundle’ of rights:

- reproduction, publication, performance, broadcast, adaptation 

• the creator of a work has a moral right to:

- Maintain integrity of the work

- Attribution and acknowledgement as the author of the work

- Right not to be falsely attributed to an unauthorised version of the work 
(an adaptation)

• Infringement refers to someone exercising one of the exclusive rights of the 
copyright owner, without permission, eg:

- making an adaptation of the work

- reproducing the work (making a copy)

- broadcasting the work

- performing the work

- communicating the work

• Exceptions to infringement

-  ‘free’ exceptions eg fair dealing (s.40)

• ‘Paid’ exceptions

- Statutory licenses:

- CAL

- Screenrights

- regardless copying can occur if permission is sought and provided.

• New Part VB – some issues

- Institutions must distinguish between hard copy original and electronic 
source

- Different ‘reasonable portion’ definitions

- Different ‘insubstantial portion’ definitions

- No limits on artistic works

- No special anthology amounts in digital content

- 12 month deeming provision

• What can be copied under the ‘electronic use notice’

- A ‘reasonable portion’ of a literary or dramatic work
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- ‘Insubstantial portions’

- 10% of a musical work (not defined, but would be notation)

- All of one article in a periodical (or more than one etc)

- Literary, dramatic or musical works not separately published or 
available

- Anthology – may copy work of <15 pages, cannot communicate it 
unless unavailable in electronic form, even if copy made from print

- All of an artistic work, even if separately published or commercially 
available

- 10% of the words, or one chapter

- No definition for musical or artistic works or for unpublished works

- If a work is published in both formats, may use one as a guide to copy 
limits in the other format

- ‘Insubstantial portion’ – literary or dramatic works only (published)

- 1% of the number of words, BUT

- The copy and the communication may only occur ‘on the premises’ and 
may ONLY be communicated in connection with a course of study.

• Procedures

- Under an electronic use notice, the copy and communication must 
include the prescribed notice

- The ‘first copy’ (eg first scanned image) may be treated differently

- Copyright works made available on computer networks must not be 
communicated except in accordance with the licence provisions.

All VET providers and staff are obligated to abide by these laws as cumbersome as 
they are, which demands education managers and practitioners familiarise 
themselves with the act or risk high penalties. 

Many people have criticised DRM as both a concept and an interoperable system 
within an LCMS required to assist in the management of copyright materials, be it 
in an education and training organisation or an enterprise. However, DRM will 
provide a systems approach, which will be a distinct advantage in the 
management of the use of copyright material for VET organisations that choose 
to be early adopters.
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2. Collection Agencies/Societies in Australia that affect Education
What is a Collecting Society?98

Copyright owners are increasingly represented through collective organisations, 
known as collecting societies. Collecting societies administer Statutory Licence 
schemes under the Copyright Act 1968 (‘the Act’) and offer licenses on behalf of 
their members. Their members are the relevant copyright owners. Collecting 
societies are copyright management organisations that collect moneys from 
copyright users and then distribute that money to the relevant copyright owners 
less the collecting society’s operating costs. The establishment of a collecting 
society is generally subject to the approval of the Attorney General and is 
conditional on the collecting society meeting.

More on Copyright Agencies/Societies in Australia can be found at http://
www.copyright.org.au/PDF/InfoSheets/G036.pdf and they include:

• Copyright Agency Limited (CAL)

• Australasian Performing Right Association (APRA)

• Australasian Mechanical Copyright Owners’ Society (AMCOS)

• Phonographic Performance Company of Australia (PPCA)

• Screenrights/VISCOPY(the Audio-Visual Copyright Society Limited)

98. Copyright Australia Limited “Guidelines for schools, TAFEs and independent educational institutions” 
http://www.copyright.com.au/info%20sheets/
LI10_guidelines%20for%20educational%20institutions.PDF
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Scenarios for the VET Sector

The authors of this paper offer the following three scenarios as a way to 
demonstrate potential outcomes of the implementation of Learning Object 
approaches. Scenario one has shifted the role of the teacher to that of being more 
of a client manager, Scenario two places more responsibility and control in the 
hands of the student and Scenario three recognises the need to address the needs 
of the mobile worker using wireless communications.

Scenario one
Student is a mother at home with two children. She lives 20km from the 
nearest RTO campus. She works casually 10 hours a week at a retail outlet 
nearby. She wants to undertake part-time training to improve her 
knowledge and skills so that she can open her own corner store. She has a 
computer at home but with only slow-speed Internet access.

She wants to study mostly off-campus, however she would like to 
undertake some on-campus work to remove herself from work and home 
commitments and to meet peers and teachers. She feels that this will help 
her to keep motivated.

She contacts the local RTO.

RTO teacher meets with student to establish her needs. Teacher taps into 
the computer and searches for Learning Objects on topics that deal with 
customer relations, establishing a small business, basic computing skills 
and so on.

Teacher finds suitable objects which he can sequence together and 
contextualise for the student so that she can apply her learning in her 
workplace. Some of these objects are owned by the teacher’s own 
institution, others are not. The licensing requirements are shown clearly for 
each of the objects accessed. The teacher accepts the licence fees for some 
and negotiates fees for others through the learning content management 
system (LCMS) which automatically allocates fees against the teaching 
budget in the finance system. The teacher constructs a problem-based 
learning environment which can call up the Learning Objects for use in 
either a collaborative or independent learning situation. These tasks are 
completed using a new generation of learning management tools.

The teacher’s search for content reveals that some of the Learning Objects 
chosen will be used in an on-campus course at the student’s nearest RTO 
campus. The teacher advises the student to enrol online in relevant parts of 
this course.
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The teacher notes that the licensing agreement for the Learning Objects 
allows adaption of them to meet the student’s needs. The teacher feels that 
he has developed a unique learning program with a combination of 
Learning Objects, contextual information and collaborative activities. The 
teacher submits this program electronically to the peer review process in 
the institution. The teacher indicates in this submission the licensing 
arrangements preferred for the new program and metadata tags it with 
basic authoring details and keywords via the simple learning content 
management system interface. Peer review is favourable and the course 
references are submitted to the RTO’s own repository which in turn links 
nationally to a distributed array of repositories.

Scenario two
A middle manager for a truck manufacturer, Chloe, wants to take a short 
training course in how to delegate work responsibilities to staff successfully. 
She wants to undertake her training at work so that she can implement her 
new knowledge and skills immediately and she wants her training 
accredited. 

She searches the Internet online under the topic area, the type of 
manufacturing business and her preference for multimedia learning 
resources as well as opportunities to discuss issues with colleagues. She 
assesses the search results and chooses those Learning Objects which, from 
their description, seem to fit her requirements and have been used quite 
frequently by others. She previews these using the short preview sequences 
provided with them. She narrows the field to a few possibilities and follows 
the suggested learning path for these. She likes one particular suggested 
path. The conditions of use for this object and path request that she first 
contact the institution which ‘hosts’ the resources, for advice and 
assistance. Contact details are provided.

She contacts the institution by telephone and is put through to a client 
manager for the management training area. After discussion, the client 
manager suggests a learning pathway which includes a Learning Object on 
the topic of gender roles in the workplace. This is because Chloe has been 
having trouble delegating to a predominantly male workforce. Chloe 
previews the additional objects and revised learning pathway and accepts 
and pays online the licence fees indicated by the system, which includes the 
cost of client manager facilitation. These additional objects are not owned 
exclusively by the client manager’s institution, but the institution will pay 
the necessary licence fees to use them.

The system advises the client manager that Chloe has paid. The client 
manager contacts Chloe by email to provide his full contact details and 
Australian Flexible Learning Framework
86 Flexible Learning Leaders Project



Flexible Learning Leaders Report
Technology for Sharing
office hours together with information about how to join a forum of 
students from the manufacturing sector who are doing management 
training. This site contains frequently asked questions, discussion and chat 
opportunities, all moderated by the client manager. Some students have 
provided their individual contact details for the benefit of other students 
and peer group learning.

Chloe works through the learning pathway with assistance from the client 
manager. She completes a student evaluation form for her learning pathway 
which goes automatically to the client manager’s educational development 
team. For an additional fee she sits a challenge test set by the client 
manager, passes the test and is sent a Certificate of Completion in the mail, 
together with information about pathways to complete a Graduate 
Certificate and then Master of Business Administration. As a result of the 
evaluation, a new Learning Object is produced by the client manager and 
approved by the workflow process to be stored in the institution’s Learning 
Object repository.

Scenario three
Myint is a mobile worker, a manager for a plastics welding company who 
travels extensively.While travelling to meet with other staff he wants to 
update his knowledge about current details of a new welding process 
developed in the USA. Through his palmtop computer while travelling on 
a bus he searches for and locates a Learning Object which demonstrates the 
new process. It also references information on possible future 
developments. The Learning Object is suitable for use on the small screen 
of his palmtop. He reviews it and pays the fee online for its use. He then 
contacts by telephone the provider and ‘host ‘of the Learning Object to 
discuss further details. He then discusses issues further by telephone with 
colleagues in Australia prior to his in-person meeting in Vienna, 
Switzerland.

Clearly to make these scenarios possible, sector-wide commitment is required by 
VET. Scenario one, which retains greater control in the hands of the teacher/client 
manager, is more easily achievable but nevertheless a significant challenge. 
Scenario two places greater control in the hands of the student, crucially with the 
guidance and support of the teacher/client manager. For Scenario two to be 
achieved, the new learning management tools will need to be at a more mature 
stage of development. Similarly, for Scenario three, systems and tools will need to 
be mature but there is a recognition that the ‘knowledge worker’ can often be 
highly mobile.

But we are optimistic about the VET sector’s ability to scope and implement the 
new learning management tools required for the scenarios above and adapt to 
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new ways of working. At this early stage of development of Learning Objects, we 
have had a number of discussions with teachers and managers within the 
Australian VET sector, both in person and via online forums, about Learning 
Object implementations (see Appendix for details). We are encouraged by the 
discussions and optimistic about the ability of the sector to implement 
successfully Learning Object systems and approaches. Staff have in the majority, 
exhibited a high degree of  willingness to collaborate and cooperate within their 
own state systems as well as across state boundaries. This degree of cooperation, 
collaboration and goodwill will be required in order to scope and implement 
appropriate standards and systems suitable to the sector as a whole.

Staff that the authors spoke to, for instance during informal interviews with 2002 
TAFE NSW online learningware development project managers99, made 
comments such as:

“We have been chunking content into modules for some years and it’s not 
too difficult to break it down into smaller chunks or topics. We focus on the 
learning outcomes and students’ needs first - but we also look for 
reusability, even if reusability in the first instance is with just colleagues in 
the same discipline area in the same institution. But we are happy to 
expand this idea.”

Some of the staff were initially hesitant about embarking on Learning Object 
development but in the main are positive about the process. For instance some of 
them are saying that the discipline of analysing closely the training package 
content to break it into smaller chunks helps them achieve clarity in the learning 
materials. They find it useful to map carefully the content and assessment 
requirements across a course of study or segment of a discipline area to look for 
overlaps which can produce discrete Learning Objects. 

They have noted that different levels of courses require a different approach. For 
instance they are finding that lower level Certificate I and II courses are easier to 
break into chunks. However Certificate IV and Diploma courses which require a 
higher level of analysis and synthesis require more detail in the context layer and 
fewer Learning Objects are possible.

Teachers have become astute about which discipline areas might lend themselves 
to breaking down into Learning Objects. For instance, communication studies 
crosses a wide variety of discipline areas so there is good potential for learning 
chunks which can be easily contextualised for each discipline. 

99. October 2002, series of individual interviews with project managers.
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This suggests that the VET sector has a head start in terms of sector-wide 
implementations of Learning Objects because:

• There is a willingness to cooperate and collaborate across state boundaries

• A culture of modularising content already exists

• National curriculum through training packages is established

• Assessment requirements and performance criteria are specified.

To summarise, following the implementation of portable training packages and 
the Australian Quality Training Framework, a consideration of the Learning 
Object approach is timely and appropriate. Qualifications are now nationally 
portable and linked to workplace competence, and standardised assessment and 
reporting procedures are in place. A range of training providers - government, 
private and community-based - offer qualification-based training programs of 
varying length and delivery format. The reuse of learning resources between 
qualifications and between providers offers potential cost savings and improved 
learner flexibility. In addition, a shared Learning Object repository system could 
free resource designers from concerns over content creation and allow them to 
place more emphasis on learner-centred design.
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Conclusion

A number of key themes have emerged from the work to date, the most recurrent 
of which are listed below. This discussion of Learning Objects includes systems 
standards required to support Learning Objects and DRM.

In order for e-learning to flourish, the base technical requirement is for standards 
that enable interoperability. 

Learning Object-based approaches have resonance across all fields of flexible 
learning - they have implications for teaching and learning, technical, systems, 
management, business, legal and ultimately the philosophical/ political contexts 
of any education and training organisation.

Learning Object implementations are at the experimental stage. We need to 
recognise this and be cautious about generalisations and overly ambitious 
implementations.

Discussion and clarification of issues about teaching and learning and 
confirmation of ‘business rules’ must occur in parallel to technical 
conceptualisation and development. The issues will need to be testbedded in an 
R&D environment initially to lay the foundations to create a VET context 
conducive to learning utilising information and communications technology.

The report’s findings support the notion that the VET sector should strive for 
commonality of understanding in its use of terminology and standards and 
ensure compliance with broader globally-based standards organisations. 

There is a need for wider collaboration in design, development and deployment 
both within and across educational sectors.

Findings of this project indicate a need for a systems-based approach to Learning 
Object implementations. An holistic model is required which flags that a systemic 
approach has to be adopted for development and deployment of Learning Objects 
including considerations of pedagogy, technical, legal, social and organisational 
attributes.

Learning Object approaches are suitable for the VET sector particularly as it deals 
with performance metrics across skills and competencies which are quantifiable 
in terms of having discrete learning outcomes. Training package competencies 
can often be a good guide to the size of a Learning Object.

Metadata are a key building block for the development of Learning Objects, 
repositories and the Learning Object’s discovery and their exchange.

Learning Objects represent a key point of intersection between knowledge 
management and e-learning, allowing organisations to improve, capture and use 
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knowledge through flexibility, adaptability and interoperability thereby increasing 
the value of content. As the global business world has recognised, knowledge 
management is a key to business success. Education and training organisations 
will need also to adopt knowledge management as a key strategic direction in 
order to flourish in the emerging global e-learning challenges.

DRM is an integral part of Learning Objects and the systems required to manage 
them. It has become obvious through this research that there is a groundswell for 
open source attributed DRM for education and training organisations globally. 
Also it is clear that IP&C law globally is going through a massive change period. 
This coupled with the burgeoning DRM system will provide opportunities for 
education and training organisations to better manage IP&C. Findings also 
indicate that during these times of rapid and massive change education and 
training organisations will need to risk manage their IP&C.

Adoption of Learning Object approaches will require new roles, understandings, 
methodologies and relationships within and across education and training 
organisations. As challenging as this may be it will be vital to the learning needs of 
the new-age VET learners and VET industry clients.

To summarise, findings in this research suggest it is timely to explore R&D 
testbed projects focused on VET Learning Object systems implementation. Both 
the school and university sectors are implementing testbed systems and the VET 
sector needs to consider similar projects. This will result in a common standards-
based approach in terms of affordable metadata, object aggregation, rights 
management, sequencing, transport protocols, pedagogical descriptions and 
systems interoperability. This will be critical if VET is to provide the fertile 
learning environment that industry and its learners demand.
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Recommendations

Summary recommendations for a holistic Learning Object related research 
and development program within VET

Findings strongly indicate that the issues below will impact on the VET sector. 
The suggested R&D program will further test these findings. The 
recommendations provide a valid way for the VET sector to trial and implement 
appropriate systems, standards and business rules to meet VET learners’ and 
industries’ emerging needs from an ICT-supported learning environment.

Vocational Education and Training Learning Object and Digital Rights 
Management research and development need to:

1. Develop and share Learning Object standards, models and vocabularies to 
identify those best suited for the VET sector.

2. Testbed e-learning systems architecture required to implement Learning 
Object and content management for VET.

3. Encourage and fund local Learning Object project initiatives within agreed 
national frameworks and guidelines.

4. Promote collaboration and building trust within and across VET 
organisations regarding Learning Objects and content management to 
promote sharing of Learning Object assets and systems.

5. Seek to identify solutions for the ‘people issues’ surrounding Learning 
Object development, deployment and discovery.

6. Seek to resolve, through a testbed project, intellectual property and 
copyright issues relating to digital rights mangement in order to provide an 
inclusive, equitable and affordable learning environment.

7. Design pedagogical models for the VET sector which allow for the 
establishment of consistent systems frameworks and applications profiles.

The authors of this report, acknowledge and support the innovative work 
undertaken to date in the implementation of VET Learning Object approaches. 
The findings of this report recommend and support that future research and 
development build upon the current work in order to take full advantage that will 
provide further flexible learning solutions that are inclusive and affordable.
Australian Flexible Learning Framework
Flexible Learning Leaders Project 93



Flexible Learning Leaders Report
Technology for Sharing
Australian Flexible Learning Framework
94 Flexible Learning Leaders Project



Flexible Learning Leaders Report
Technology for Sharing
Bibliography

Adams, J (2002), Opening Access to Publisher-Owner Learning Objects, 
September15.net. www.september15.net 

Adams, J (2002), Peer to Peer Digital Rights Management, September15.net.   
www.september15.net  

Adams, J (2002), User's Defense in the DRM Standards Debate, September15.net.  
www.september15.net/log_september15_archive/000051.html 

Advanced Distributed Learning (2002), SCORM Adopters, Overview. Advanced 
Distributed Learning www.adlnet.org/
index.cfm?fuseaction=adopterslist?contid=188 

Advanced Distributed Learning (2002), SCORM Future, Where SCORM is 
Leading Us?, Advanced Distributed Learning www.adlnet.org/
index.cfm?fuseaction=scormfuture 

Advanced Distributed Learning (2002), SCORM Past, Before SCORM, Advanced 
Distributed Learning www.adlnet.org/index.cfm?fuseaction=scormhist 

Advanced Distributed Learning (2002), SCORM Version 1.0, Shareable 
Courseware Object Reference Model Version 1.0, Advanced Distributed Learning 
www.adlnet.org/index.cfm?fuseaction=scorm10 

Advanced Distributed Learning (2002), SCORM Version 1.2, Shareable Content 
Object Reference Model Version 1.2, Advanced Distributed Learning 
www.adlnet.org/index.cfm?fuseaction=scorm12 

AeShareNet (2002), AeShareNet External Links, www.aesharenet.com.au/links/
index.asp 

AGLS (2001), Paper for Meeting with the Copyright Law Review Committee, 
www.law.gov.au/clrc/whatsnew/discusspaper.html

Allan, A (2001), Digital Rights Management (DRM) Software: Perspective, 
Technology Overview, Gartner Research

Anderson, A, Mah, S (2002), Keeping it relevant:  An object approach to training 
package content development facilities workplace contextualisation, HERDSA 
conference paper, http://www.ecu.edu.au/conferences/herdsa/papers/nonref/pdf/
AlisonAnderson.pdf

ANTA Toolbox Project (2002), Learning Objects Digital Repository Discussion 
Paper, Australian National Training Authority, http://
www.flexiblelearning.net.au/toolbox/
Australian Flexible Learning Framework
Flexible Learning Leaders Project 95



Flexible Learning Leaders Report
Technology for Sharing
Australian Copyright Council (2000), Draft - Websites and Copyright, A Practical 
Guide, Australian Copyright Council, info@copyright.org.au, 
www.copyright.org.au 

Australian Copyright Council (2001), Creating Websites and Publishing on the 
Internet, Information sheet G57, Australian Copyright Council, 
info@copyright.org.au, www.copyright.org.au 

Australian Copyright Council (2002), Educational Institutions: Introduction to 
Copyright, Information sheet G48, Australian Copyright Council, 
info@copyright.org.au, www.copyright.org.au 

Australian Copyright Council, (2001), Educational Institutions:  Digital and AV 
Resources, Australian Copyright Council, info@copyright.org.au, 
www.copyright.org.au 

Australian Copyright Council, (2002), Copyright Collecting Societies, Information 
sheet G36, Australian Copyright Council, info@copyright.org.au, 
www.copyright.org.au 

Australian Flexible Learning Framework (2002), Research Paper Brief No 2 
Maximising Collaboration in the Use of Intellectual Property, Australian National 
Training Authority, htpp://www.flexiblelearning.net.au/experts/word/ipdrm.doc

AUTC Learning Objects Seminar Sydney. December 2002, ASCILITE Auckland 
December 2002. Bannan-Ritland et al (2000), Learning Object systems as 
constructivist learning environments: related assumptions, theories and applications

Barron, T (2002), Evolving Business Models in e-learning, Summary White Paper, 
SRI Consulting Business Intelligence http://sric-bi.com/LoD 

Barron, T (2002), Learning Object Approach is Making Inroad, ASTD, 
www.learningcircuits.org/2002/may2002/barron.html 

Barron, T (2002), Learning Object Pioneers, American Society for Learning and 
Development (ASTD) Virginia, USA, http://www.learningcircuits.org/mar2000/
barron.html Accessed 01/0702

Barron, T (2002), Learning Objects approach is making inroads; Survey Learning 
Circuits. http://www.learningcircuits.org/2002/may/ [July 26th 2002] Barron, T 
(2002), The LMS Guess, ASTD, tbarron@astd.org, www.learningcircuits.org/
apr2000/barron.html 

Barron, T (2002), Tips on Selecting an LMS, ASTD, www.learningcircuits.org/
apr2000/barron_tips.html 
Australian Flexible Learning Framework
96 Flexible Learning Leaders Project



Flexible Learning Leaders Report
Technology for Sharing
Beale, S (2002), Mad as Hell about the DMCA, Microsoft Digital Rights 
Management Scheme, http://www.tec.informatik.uni-rostock.de/IuK/forschung/
ms-digital-rights/Philosophy.html 

Bosanquet, R (December 2000), Proceedings and recommendations of the IMS 
Workshop, IMS Australia, University of New England, Armidale

Bowman, LM (2001), Someone in your office is making YOU look - US to 
cybercriminals: You're going down, CNET News.com, http://news.com.com/2102-
1001-270322.html 

Boyle, T, Cook, J (2001), Towards a pedagogically sound basis for learning object 
portability and re-use. In G.Kennedy et al (Eds). Meeting at the crossroads. 
Proceedings of the 18th Annual Conference ASCILITE proceedings 2001. 
University Melbourne. (pp 101-109)

Bratina, TA, Hayes, D, Blumsack, S (accessed November 2002), Preparing 
Teachers to use Learning Objects, The Michigan Virtual University, http://
ts.mivu.org/default.asp?show=articl&id=961

Browning, P, Lowndes, M (2001), JISC TechWatch Report: Content Management 
Systems

CETIS, http://www.cetis.ac.uk/static/why.html

Chitwood, K, May, C, Bunnow, D, Langan, T (accessed July 2002) Battle Stories 
from the Field:  Wisconsin Online Resource Centre Learning Objects Project, 
Learning Objects Project Core Team in Wiley, D (ed) Instructional Use of 
Learning Objects  http://reusability.org/read/chapters/chitwood.doc

Clark, D (2002), How Copyright Became Controversial

Clark, R; Rossett, A (2002), Learning Solutions – Learning Objects:  Behind the 
Buzz, Chief Learning Officer Solutions for Enterprise Productivity, http://
www.clomedia.com

Claude Ostyn system strategist, Click2Learn, cited in Welsch SCORM;clarity or 
calamity COLIS Workshop Presentation, July 2002, Macquarie University, 
Sydney, Australia 

Colvin Clark, R (2002), Four Architectures of Instruction

Computerworld Forums (2002), Is Microsoft's DRM a Trojan horse?, 
Computerworld Inc http://cwforums.computerworld.com/
WebX?50@44IJawaUv93Br^3@.ee9baf2 

ContentGuard (2002), Rights Expression Language: ContentGuard's XrML. Cover 
Pages, http://xml.coverpages.org/patents.html 
Australian Flexible Learning Framework
Flexible Learning Leaders Project 97



Flexible Learning Leaders Report
Technology for Sharing
ContentGuard (2001), Extensible Rights Markup Language (XrML) 2.0 Speci 
Related Standards, www.xrml.com/  

Copyright Law Review Committee (2001), Copyright and Contract, 
www.law.gov.au/ctrc 

Creative Commons (2002), Creative Commons, www.creativecommons.org/ 

Crisp, P, Kearns, P (2001), Legal and Regulatory Framework Research Report, 
Australian National Training Authority, www.flexiblelearning.net.au  

Crow, R (2002), The Case for Institutional Repositories: A SPARC Position Paper, 
The Scholarly Publishing and Academic Resources Coalition (SPARC), 
www.arl.org/sparc 

Dalziel, J (2002), Colis Demonstrator:  Project and Industry Scenarios, COLIS 
Workshop Presentation, Macquarie University, Sydney, Australia http://
www.colis.mq.edu.au

Dalziel, J (2002), Reflections on the COLIS (Collaborative Online Learning and 
Information Systems) Demonstrator Project and the “Learning Object Lifecycle”  
COLIS Project, IMS, Macquarie University, Sydney, http://www.colis.mq.edu.au

Dalziel, J (2002) The Evolution of the COLIS Global Use Case:  Issues for further 
development, COLIS Launch and Workshop, Macquarie University, Sydney, 
Australia. http://www.colis.mq.edu.au

Dalziel, J, (2002), COLIS Demonstrator: project and industry scenarios

David, M in Wiley, D (Ed) (2002), The Instructional use of learning objects, 
Agency for Instructional Technology. Indiana

Department of Education (2001), Tasmanian Vocational Education and Training 
Strategy 2002

Dickinson, R (2001), Digital Content in E-Learning:  Modules and Challenges, 
Market Analysis, Gartner Inc, www.gartner.com 

Dickinson, R (2001), John Q. Public Gets Virtually Educated, Research Brief. 
Gartner Research

DLN Test-Lab, RAD Lab-Test (2002), White Paper:  SCORM Dynamic Appearance 
Model, Version 1.0, Canadian Department of National Defence

Dobbs, G 2002. A model for TAFE NSW e-learning product development, Open 
Training Education Network (OTEN),  Sydney.

Dolphin, I, Miller, P (2002), Learning Objects and the Information Environment, 
Ariadne, www.ariadne.ac.uk/issue32/iconex/intro.html 
Australian Flexible Learning Framework
98 Flexible Learning Leaders Project



Flexible Learning Leaders Report
Technology for Sharing
Downes, S (2000), Exploring new directions in online learning, NAWeb 2000, paper 
delivered to University of New Brunswick

Downes, S (2002), New Directions, Live coverage of the Distance Teaching and 
Learning Conference in Madison, Wisconsin, www.downes.ca/ 

Downes, S (2002), OLWeekly, www.downes.ca/news/OLWeekly 

Downes, S (2002), The Learning Object Economy, Unpublished paper. NRC

Downes, S (September 2002), Peder Jacobsen Looks at the Crystal Ball, Stephen’s 
Web http://www.downes.ca/cgi-bin/website/
view.cgi?dbs=Article&key=1032907973

Duval, E (5 December 2002), What After Learning Objects? Reusable Learning 
Designs, PowerPoint presentation, Reusable Learning Designs conference, UTS, 
Sydney

Duval, E,  Hodgins, W, Sutton, S, Weibel, SL (accessed April, 2002), Metadata 
Principles and Practicalities, D-Lib Magazine, Volume 8 Number 4, http://
www.dlib.org/dlib/april02/weibel/04weibel.html

Duval, E, Hodgins, W (2002), Digital Rights in LOM, 
erik.duval@cs.kuleuven.ac.be/wayne.hodgins@autodesk.com 

Duval, E and Ternier, S 2002.  LOM Workshop. Dept Computerwetenschappen. 
KU Leven. Ed-Media 2002. Denver.

Earle, A (2002), Designing For Pedagogical Flexibility - Experiences From the 
CANDLE Project Submission to Jnl. Interactive Media in Education. PrePrint 
Under Review

Edmonds, GS, Spector, M, (September 2002), Knowledge Management in 
Instructional Design, Eric Digest Clearinghouse on Information and Technology, 
Syracuse University, http://ericit.org/digests

EdNA Online (August 2002) Harvesting Metadata. Workshop Learning Outcomes, 
education.au limited, Dulwich, SA

Ellis, RK (2001), Tech Tools, ASTD, rellis@astd.org, www.learningcircuits.org/
2001/aug2001/ttools.html 

Erickson, JS, Rights Management Through Enhanced Attribution. 
john.erickson@netrights.com,  www.isoc.org/inet96/proceedings/b3/b3_4.htm 

European Copyright Directive in the UK (2002), http://www.stand.org.uk/weblog/
archive/2002/08/21/000243.php 
Australian Flexible Learning Framework
Flexible Learning Leaders Project 99



Flexible Learning Leaders Report
Technology for Sharing
Expert Advisory Group (2002), Flag Discussion Paper, Strategy 2002, Expert 
Advisory Group Project, Australian Flexible Learning Framework, 
www.flexiblelearning.net.au 

Expert Advisory Group (2002), Focus Questions, Strategy 2002, Expert Advisory 
Group Project. Australian Flexible Learning Framework, 
www.flexiblelearning.net.au 

Feldstein, M (2002), What's Important in a Learning Content Management System, 
In-Depth Tutorials, e-Learn Magazine, www.elearnmag.org/subpage/
sub_page.cfm?section=4&list+item=4&page=1 

Flexible Education Unit of the University of Tasmania (2002), A Proposal for the 
Flexible Education Unit of the University of Tasmania, Research of DRM 
Marketplace, University of Tasmania

Forno, R (2002), Hollywood's Private War for Social Control, The Register, 
www.theregister.cu.uk/content/6/26618.html 

Forth, S, McPhee, B, Chang, NQ (2002), An Introduction to SCORM Recombo 
White Paper 1 Version 1, Recombo Inc, www.recombo.com

Friesen, N (2002),  Learning Object Repositories in Canadian Post-Secondary 
Education, CanCore, Powerpoint presentation, National Library of Canada, 
CanCore, www.cancore.ca

Friesen, N (2002), The Rubicon is behind us, The IMS Retools, 
norm.friesen@ualberta.ca 

Friesen, N (November 2002), Canadian Core Learning Object Metadata 
Application Profile, Powerpoint presentation, National Library of Canada, 
CanCore, wwwcancore.ca

Friesen, N, Mason, J, Ward, N (2002), Building Educational Metadata Application 
Profiles, paper presented at the conference Dublin Core and Metadata for e-
communities 2002, Firenze University Press

Gandee, B, Wang X (2002), ContentGuard Position Paper for W3C DRM 
Workshop, www.w3.org/2000/12/drm-ws/pp/contentguard.html 

Geist, M (2002), Key Case Restores Copyright Balance, The Globe and Mail, http://
globeandmail.com/ 

Gibbons, A; Nelson, J, Richards, R (2002), The nature and origin of instructional 
objects. In DA Wiley (ED), The instructional use of learning objects. Indiana. 
Agency for Instructional Technology Association for Educational 
communications and Technology
Australian Flexible Learning Framework
100 Flexible Learning Leaders Project



Flexible Learning Leaders Report
Technology for Sharing
Glasner, J (2002), JPEG Patent Claim Sparks Concern, Wired Digital Inc, 
www.wired.com/news/print/0,1294,53981,00.html 

Goodridge, E (2002), e-Learning Struggles to Make the Grade, 
Informationweek.com, www.informationweek.com/story/IWK20020509S0011 

Green, G (2002), Innovative Project No. 178 Final Report An Investigation into 
methods of enabling discovery of Reusable Learning Objects in ANTA toolboxes and 
development of prototype repository which can be further developed by either the 
PEN network or by TAFE libraries TAFE Queensland Product Support Unit, http:/
/tnqit.tafe.net/rlo/index.htm

Greenberg, J, Robertson, D (2002), Semantic Web Construction:  An Inquiry of 
Authors’ Views on Collaborative Metadata Generation, conference paper. Dublin 
Core and Metadata for e-communities 2002, Firenze University Press

Hall, B (accessed December 2002), Learning Management Systems Demystified, 
Brandon Hall, California, USA, http://www.brandonhall.com/public/resources/
lms_lcms/lms_lcms.htm. Note that an update comparison of LCMSs will be 
completed in 2003

Hall, R (2002), NA Web2002 Schedule,  http://naweb.unb.ca/02/SunPreConf.html 

Hand, T and Cram, B (2002), Considerations for Object system implementations for 
the VET sector, Open Training Education Network (OTEN),  Sydney.

Harper, B Oliver, R Agostinho, S (2002)  Developing genereic tools for use in 
Flexible Learning: a preliminary report. AUTC. Sydney.

Harris, K (2001), Content Management and the Digital Rights Spectrum, Research 
Note, Gartner Research

Harris, M (2001), Clarifying E-Learning Content Ownership in Higher Ed, 
Research Note, Gartner Research.

Harvest Road, Enabling the discovery and sharing of learning objects across 
Courses, education@harvestroad.com, www.harvestroad.com 

Henry, JL (2000), Preferred Standards to Support National Co-operation in 
Applying Technology to Vocational Education and Training 2000, Summary and 
Recommendations, Australian National Training Authority, 
www.flexiblelearning.net.au 

Higgs, P (1999), Issues for Australia in the Knowledge Based Economy, IPR Systems 
Pty Ltd, phiggs@iprsystems.com 

Higgs, P (2000), Rights M'gment: Managing the Layers of Rights and Roles in 
Knowledge Based Economy, IPR Systems Pty Ltd,  phiggs@iprsystems.com 
Australian Flexible Learning Framework
Flexible Learning Leaders Project 101



Flexible Learning Leaders Report
Technology for Sharing
Higgs, P (2001), Managing Intellectual Property in the Knowledge Based Economy, 
IPR Systems Pty Ltd,  phiggs@iprsystems.com 

Higgs, PE (2002), Issues in Digital Rights Management of Learning Objects, 
Unpublished paper

Higgs, PL (2002), Rights Management Strategies and Interoperability, Presentation 
IPR Systems. Sydney, Australia

Hobbs, S (2000), Summariser Discussion Paper Learning Objects and Instructional 
Components. Education Technology and Society 3 (2) 2000. (P2-3)

Hodgins, HW (2002), The Future of learning objects (pp 281-298 ).  In  Wiley, D 
(Ed) (2002).  The Instructional use of learning objects, Agency for Instructional 
Technology. Indiana

Hodgins, HW (2000), Into the Future A Vision Paper, Commission on Technology 
and Adult Learning http://www.learativity.com/into_the_future2000.html

Hodgins, WH (June 2002), The Future of Learning Objects, Learnativity Alliance 
http://www.learnativity.com

Iannella, R (2002), Digital Rights Management (DRM) in Education - The Need for 
Open Standards, A Position Paper for the IEEE LTSC and CEN/ISSS Digital 
Rights Expression Language Study Group Workshop, Kirkland, Washington, 
USA,  IPR Systems,  renato@iprsystems.com 

Iannella, R (2002), Digital Rights Management and Digital Repositories, IMS Open 
Technical Forum, 27 February, 2002, Sydney, Australia, IPR Systems Pty Ltd, 
renato@iprsystems.com, www.iprsystems.com 

Iannella, R (2002), Digital Rights Management in the Higher Education Sector, 
Macquarie University and Commonwealth Department of Education Science and 
Training, Canberra

IEEE Learning Object Metatdata Working Group (accessed July 2002) Scope and 
Purpose, http://ltsc.ieee.org/wg12/s_p.html

IEEE Standards Department (2002), Draft Standard for Learning Object Metadata, 
Institute of Electrical and Electronics Engineers, Inc.  New York, NY, USA. http://
ltsc.ieee.org/wg12

IMS draft specification IMS simple sequencing Conceptual model. Vrs 0.7.5

IMS Global Learning Consortium (2002), IMS Digital Repositories Interoperability 
Information Model, IMS Global Learning Consortium Inc,  www.imsglobal.org 
Australian Flexible Learning Framework
102 Flexible Learning Leaders Project



Flexible Learning Leaders Report
Technology for Sharing
IMS Global Learning Consortium (2002), IMS Digital Repositories Interoperability 
Best Practice and Implementation Guide, IMS Global Learning Consortium Inc, 
www.imsglobal.org 

IMS Global Learning Consortium (2002), IMS Digital Repositories Interoperability 
XML Binding, IMS Global Learning Consortium Inc,  www.imsglobal.org 

IMS Global Learning Consortium (2002), IMS simple Sequencing Specification, 
www.imsglobal.org/simplesequencing/index.html 

IMS Global Learning Consortium, Boston May; Executive summary prepared by 
Neil McLean

Johnston, R (Consultant Prof) (2001), Focus of the Future of Vocational Education 
and Training - Scenario Planning Project, An ANTA National Project, The 
Victorian Office of Employment, Training and Tertiary Education (ETTE)

Karnow, C (2002), Digital Rights Management is Microsoft's Trojan Horse, 
www.computerworld.com/softwaretopics/os/story/0,10801,70294,00.html 

Keegan, D (2002) The Future of Learning: From eLearning to mLearning, Ziff 
Papiere 119, November, FernUniversitat, Hagen

Koper, R (2001), Modeling units of study from a pedagogical perspective:  The 
pedagogical meta-model behind EML, Educational Technology Publications, Open 
University of the Netherlands, Heerlen, http://eml.ou.nl/introduction/
articles.htm

Kossan, P (2002) McGraw Hill wants $263,000 from State, Demands compensation 
for releasing AIMS questions, The Arizona Republic www.arizonarepublic.com/
arizone/articles/0604aims0.4.html 

Kraan and Wilson (2002), Kraan, W. Wilson, S (2002), Dan Rehak, SCORM is not 
for everyone,  The centre for Educational technology Interoperability Standards.  
Retrieved October 20 from, http://www.celtis.ac.uk/content

Larson, R (2002), Highlights from Syllabus Magazine - E-Enabled Textbooks:  
Lower Cost, Higher Functionality, SyllabusWeb, 
randol.larson@emcmail.maricopa.edu, www.syllabus.com/syllabusmagazine/
article.asp?id=6343 

Laurillard, D (1993), Rethinking University Education: a framework for effective 
use of educational technology, NY, Routledge

Laurillard, D (5 December 2002), The implications of the SoURCE project for the 
role of learning objects, PowerPoint presentation, Reusable Learning Designs 
conference, UTS, Sydney
Australian Flexible Learning Framework
Flexible Learning Leaders Project 103



Flexible Learning Leaders Report
Technology for Sharing
Le@rning Federation (2002), Specifications, Curriculum Corporation and 
education.au limited, http://www.thelearningfederation.edu.au/tlf/newcms/
view_page.asp?page_id=3859&Men_ID=365

Lettice, J (August 2002), Why the new MS licensing Ts and Cs are important, The 
Register, http://www.theregister.co.uk/content/4/26768.html

Logoze, C, Van de Sompel, H (2002), Open Archives Initiative Release Version 2.0 
of the Protocol for Metadata Harvesting, Open Archives Initiative, 
openarchives@openarchives.org, http://www.openarchives.org/news/
oaiv2press020614.html 

Loney, M (2002), Report: Nations need open source ZDNet, United Kingdom http:/
www.zdnet.com

Longmire, W (2002), A Primer on Learning Objects, Learning without Limits, 
Volume 3 http://www.informania.com, American Society for Training and 
Development (ASTD)

Lucas, M (accessed November 2002), Demystifying Metadata, Mappa Mundi 
Magazine, http://mappa.mundi.net/trip-m/metadata/

Lundy, J, Weintraub, A, Gilbert, M (2000), DRM: The Secret Sauce for E-Book and 
Music Publishing, Research Note, Gartner Research

Maio, Di, Baum, et al (2001), Where E-Government Ends and Digital Society 
Begins, Research Note,  Gartner Research

MAISE Centre (March 8, 2002), Industry Report: Making Sense of Learning 
Specifications and Standards:  A Decision Maker’s Guide to their Adoption, The 
MAISE Centre e-Learning Consortium, Saratoga Springs NY, USA

Mariano, G (2002), Someone in your office is making YOU look - Using tax dollars 
to combat privacy, CNET News.com,  http://news.com.com/2100-1023-
891521.html 

Martinez, M PhD (accessed July 2002), Designing learning objects to personalise 
learning, in Wiley, D (ed) Instructional Use of Learning Objects  http://
reusability.org/read/chapters/martinez.doc

McCullagh, D (2002), Internet Society Opposes Proposed Anti-copying Laws, 
Declan McCullagh's Politech, declan@well.com, www.politechbot.com/p-
03901.html 

McDonald, I (2002), Educational Institutions: Text, Images and Music, A Practical 
Guide. Australian Copyright Council, info@copyright.org.au, 
www.copyright.org.au 
Australian Flexible Learning Framework
104 Flexible Learning Leaders Project



Flexible Learning Leaders Report
Technology for Sharing
MCEETYA ICT in Schools Taskforce(2002), Developing a National Learning 
System Architecture Framework for the Australian School Sector, Learning System 
Architectures Discussion Paper

McGrath, C (2002), Copyright Aided by New Law. Special to the Middle East 
Times, www.metimes.com/2K2/issue2002-29/bus/copyright_aided_by.htm 

McGreal, R (2002), Report on the Open Meeting of the CEN/ISSS Learning 
Technologies Standardisation in eEurope: Current achievements and future plans 
Brussels, Belgium July 2 and 3, Attended by Rory McGreal, Athabasca University 
representing the CanCore Metadata Profile, www.cenorm.be/isss/workshop/LT 

McLean, N (2002), Libraries and E-Learning:  Organisational and Technical  
Interoperability, Macquarie University, Sydney Australia

McLean, N, (2002) COLIS Update, IMS, Macquarie University, Australia. http://
www.colis.mq.edu.au

Metadata Project Team (2001),  Metadata template and database – functional 
specifications for creation and access to metadata, NSW TAFE Commission

Mills, S (2002), Learning about Learning Objects with Learning Objects, AliveTek 
Inc, www.alivetek.com/learningobjects/site_paper.htm 

Mills, S (2002), Learning about Learning Objects with Learning objects. [Online]. 
Available: http://www.alivetek.com/learningobjects/site

Monson, DW, South, JB (accessed June 2002), A University-wide System for 
Creating, Capturing, and Delivering Learning Objects, Brigham Young 
University, in Wiley, D (ed) Instructional Use of Learning Objects  http://
reusability.org/read/chapters/south.doc

Mortimer, L (2002), (Learning) Objects of Desire:  Promise and Practicality, 
American Society for Training and Development (ASTD), Virginia, USA, http://
www.learningcircuits.org/2002/apr2002/mortimer.html

Mortimer, L (2002), (Learning) Objects of Desire: Promise and Practicality, ASTD, 
lori@lorimortimer.com, www.learningcircuits.org/2002/apr2002/mortimer.html 

Mowat, J (2002), Learning Objects and Instructional Design, The Herridge Group

Musgrove, Mike (2002), Copyright Renewal, www.washingtonpost.com/wp-dyn/
articles/A9087-2002Jun6.html 

National Learning Infrastructure Initiative (accessed November 2002), Learning 
Objects 9NLII 2002-2003 Key Theme, http://www.educause.edu/nlii/keythemes/
LearningObjects.asp
Australian Flexible Learning Framework
Flexible Learning Leaders Project 105



Flexible Learning Leaders Report
Technology for Sharing
Netera Alliance (2002), Digital Repositories, Period publication of Netera Alliance, 
Coordinator of the Alberta Innovation Grid, www.netera.ca 

Noakes-Fry, K, Diamond, T (2000), ContentGuard, Inc. ContentGuard DRM, 
Product Report, Gartner Research

Noakes-Fry, K, Diamond, T (2000), InterTrust Technologies Corp, MetaTrust 
Utility, Product Report, Gartner Research

Noakes-Fry, K, Diamond, T (2001), Reciprocal Inc. Digital Rights Management 
(DRM) Service, Product Report, Gartner Research

NOIE National Office for the Information (August, 2002), economy, Broadband 
in education: availability, initiatives and issues

Noris, D Mason, J  Lefrere, P (2003), Transforming e-knowledge - a revolution in 
the sharing of knowledge, Society for College and University Planning. Accessed 
from: http://www.transformingeknowledge.info/

Oblinger, DG, (2001), Top Ten, University of North Carolina at Chapel Hill

Oliver, R (2002), Learning Objects Digital Repository Discussion Paper. ANTA, 
Brisbane, Australia

Oliver, R 2002. A teaching and learning perspective on learning objects. Edith 
Cowan Univeristy, Perth

Oliver, R, Towers, S, Pearl, N (2002), The ANTA Flexible Toolbox Project: 
Developing Sustainable and Scalable Online Learning Materials for Vocational 
Education and Training, ANTA, http://elrond.scam.ecu.edu.au/oliver/2000/
emtoolbox.pdf

Oliver, S (2002), The Ninth Circuit Court of Appeals Approves Reverse Engineering 
to Copy Certain Parts of Computer Software, GrayCary, Technology's Legal Edge, 
Intellectual Property Update, soliver@graycary.com, www.gcwf.com/articles/ipu/
ipu_sum00_9.html 

Open Digital Rights Language (2002), The Open Digital Rights Language Initiativ,  
info@odrl.net,  http://ordl.net/ 

Paquette, G, Rosca, I (2002), Organic Aggregation of Knowledge Objects in 
Educational Systems, Canadian Journal of Learning and Technology. Vol 28. No3, 
pp 11-26

Preferred Standards http://www.flexiblelearning.net.au/standards/navigation/
home.shtml

Paulsen, P, et al (2002) Web Education Systems in Europe, Ziff Papiere 118, 
October, FernUniversitat, Hagen
Australian Flexible Learning Framework
106 Flexible Learning Leaders Project



Flexible Learning Leaders Report
Technology for Sharing
Quinn, C 2000. Learning Objects and Instructional Components, Education 
Technology and Society 3 (2)

Quinton, S (2002), Toward Adaptive Online Learning, Occasional paper, Curtin 
University of Technology, WA

Rankin, G (2002), Content Management in an Elearning Environment. Intrallect. 
Accessed from: www.intrallect.com 

Rehak, DR, PhD (2002), ADL/SCORM – What Does it Mean for Developers of ICT 
Projects? PowerPoint presentation Reusable Learning Designs conference, UTS, 
Sydney

Ristow Puetz, L (2000), eLearning 1.0, 12 Learning Interventions That Combat 
Technophobia, ASTD Learning Circuits, www.learningcircuits.org/mar2000/
mar2000_elearn.html 

Robbins, SR (2002), The Evolution of the Learning Content Management System, 
ASTD, www.learningcircuits.org/2002/apr2002/robbins.html 

Rodriguez, O Chen, S Shi, H  Shang, Y (accessed August 2002), Open Learning 
Objects:  The Case for Inner Metadata, University of Missouri – Columbia, http://
www.2002.org/CDROM/alternate/693/

Ruttenbur, B, Spickler, G, Lurie, S (2000), eLearning - The Engine of the Knowledge 
Economy, eLearning Industry Report, Morgan Keegan and Co, Inc, 
brian.ruttenbur@morgankeegan.com 

Salter, W (2002) How MIT’s Open CourseWare Will Change E-Learning, American 
Society for Training and Development (ASTD), Virginia, USA, http://
www.learningcircuits.org 

Santosus, M, Surmacz J (2001), The ABCs of Knowledge Management, 
santosus@cio.com, jsurmacz@cio.com, http://www.cio.com/research/knowledge/
edit/kmabcs.html 

Schatz, B (2002), “Third Wave” Concepts across the Interspace, CANARIE 
Conference 2002 http://www.canarie.ca/conferences/advnet2002/agenda.html 
Senior Fellow, EDUCAUSE Center for Applied Research

SCORM (2002), Shareable Courseware Object Reference Model (SCORM), 
Overview. Randall House Associates Inc, www.rhassociates.com/scorm.htm  

Shabajee, P (2002), Primary Multimedia Objects and Educational Metadata, 
paul.shabajee@bristol.ac.uk, www.dlib.org/dlib/june02/shabajee/06shabajee.html 

Shatz, S (2000), Paradigm shifts and challenges for instructional designers:an 
introduction to Meta Tags and knowledge bits, [online] Available: http://
www.imsproject.org/feature/kb/knowledgebits
Australian Flexible Learning Framework
Flexible Learning Leaders Project 107



Flexible Learning Leaders Report
Technology for Sharing
Skyrme, DJ, (accessed September 2002), The 3Cs of Knowledge Sharing:  Culture, 
Co-opetition and Commitment, David Skyrme Associates, Entovation 
International, http://www.skyrme.com

Sloep, P (accessed November 2002), Learning Technology Standardization, Open 
University of the Netherlands, http://eml.ou.nl/introduction/articles.htm

Smith, B (2002), EU Policies for the Knowledge Society, Nordinfo, 
bernard.smith@cc.eu.int, www.nordinfo.helsinki.fi/publications/nordnytt/
nnytt4_01/smith.htm 

Sosteric and Hesemeir (2002), The Tao of Learning Objects.Part one: Nature. 
Athabasca University

South, LB,  Monson, DW (2002), A university wide system for creating, capturing 
and delivering learning objects. In  Wiley, D (Ed) (2002), The Instructional use of 
learning objects, Agency for Instructional Technology, Indiana. (pp223-240) 

Staff at brandon-hall.com (2002), Learning Management and Knowledge 
Management, brandon@brandon-hall.com, www.brandon-hall.co, 
www.theaustralian.new.com.au/  

Standards organisations websites as cited.

Stanelis N (2002), Flexible Learning Fellowship Report, Parts 2 and 3, Torrens 
Valley Institute of TAFE, South Australia

Stanelis, N (2001) FLL Change management plan. Australian Flexible Learning 
Framework, ANTA.

Stirland, SL (2002), Setting Online Works Free Doesn't Please Everyone, Seattle 
Times, http://archives.seattletimes.nwsource.com/cgi-bin/texis.cgi/web/vortex/
display?slug=digitalrights10&date=20020610 

Suber, P (2002), Open Access to the Scientific Journal Literature, Topica Inc, 
www.topica.com/lists/

Targeteam (2002) The Targeteam Concept, Generated by Targeteam, UniBWM 
informatik 2002, http://www11.in.tum.de/forschung/projekte/targeteam/
extension/doc/whiteboard/target

The eLearning Guild (2002), The Learning Objects Survey, August-September

The Le@rning Federation (2002), Schools Online Curriculum Content Initiative, 
socci@curriculum.edu.au,  http://socci.edna.edu.au 

The Learning Guild (2002), The ELearning Object Symposium:  Creating a Culture 
of Learning Object Design, http://elearningguild.com/pbuild/
linkbuilder.cfm?selection=doc.240.  Accessed 12/11/02
Australian Flexible Learning Framework
108 Flexible Learning Leaders Project



Flexible Learning Leaders Report
Technology for Sharing
Thiagarajan, S (2002), Zero Cost E-Learning, ASTD Learning Circuits, 
www.learningcircuits.com/2002/may2002/thiagi.html 

University of Western Sydney (2002), University offers Smart Solution to Savvy 
Students, University of Western Sydney,  www.uws.edu.au, http://www.sun.com/ 

Wagner, E (2002), The new frontier of learning object design,  In The Learning 
Objects Developers Journal [Online] Available:  www.elearnningguild.com

Wagner, EO (2002), The eLearning Developers' Journal, Design Strategies, The 
eLearning Guild, www.eLearningGuild.com 

Walker, E (2002), The New Agenda for E-Learning Specifications, IMS Global 
Learning Consortium, Inc and Education AU Limited

Walsh, G (2002), Expert Advisory Group Work and Finance Plan Submission 
Strategy 2002, Office of Post-Compulsory Education and Training, Tasmania

Weintraub, A (2001), Content Management Providers: Timetable Toward DRM, 
Research Note, Gartner Research

Weintraub, A (2001), Digital Rights Management and Content Security, U.S. 
Symposium/Itxop 2001, Denver, Colorado, Gartner Research

Weintraub, A, Gilbert, M (2000), Digital Rights Management: Protecting 
Intellectual Property, Research Note, Gartner Research

Welsch, E (2002), SCORM:  Clarity or Calamity? Online Learning Magazine, 
editor@onlinelearningmag.com

Wiley, D (2000), The Instructional use of learning objects, retrieved, August 2002 
from http://wiley.ed.usu.edu/docs

Wiley, D (2000), When worlds collide. Retrieved June 2002 from http://
wiley.ed.usu/docs/

Wiley, D (2002), Connecting Learning Objects to instructional design theory: a 
definition, a metaphor, and a taxonomy.  In  Wiley, D (Ed) (2002), The 
Instructional use of learning objects, Agency for Instructional Technology. Indiana. 
(pp 3-24) 

Wiley, D (accessed January 2003) Draft Outline for an Introductory Learning 
Objects Course http://wiley.ed.usu.edu/docs/cheat_sheet.pdf

Williams, D (accessed August 2002), Evaluation of learning objects and instruction 
using learning objects, in Wiley, D (ed) Instructional Use of Learning Objects  http:/
/reusability.org/read/chapters/williams.doc
Australian Flexible Learning Framework
Flexible Learning Leaders Project 109



Flexible Learning Leaders Report
Technology for Sharing
Williams, R Boulton, T Louka, A Schauder, C (2002), Delivering Reusable 
Learning Objects from RMIT’s New Website – model, Issues and Directions, RMIT 
Forum, http://www.tafefrontiers.com.au/flexible/site/papers/RhysWilliams.pdf

Wilson, S (2002), OAI Release Beta Version of Metadata Harvesting Protoc Cetis, 
www.cetis.ac.uk/content/20020514153812 

Wilson, S (2002), SCORM: Clarity or Calamity,  Referenced from http://
www.onlinelearningmag.com/onlinelearning/magazine/

Wilson, S (accessed August 2002), Experts question SCORM’s pedagogic value, 
Centre for Educational Technology Interoperability Standards, http://
www.cetis.ac.uk/content/20020802112525/printArticle

Wilson, S (accessed August 2002), IMS Outline future plans at London meeting, 
CETIS, http://www.cetis.ac.uk/content/20020731135255/printArticle 

Wirski, RM, Oliver, R, Hingston, P, Omari, A, Brownfield, G (2002), 
Considerations for a Digital Repository, ANTA National Flexible Learning Toolbox 
Project, http://www.elearn.wa.edu.au/ejournal/edition01/pages/01_peer/
_download/Learning_Objects_Paper.pdf

Wolek, E (2002), E-learning, semantic web services and competency ontologies. Ed-
Media proceedings 2002, AACE, Norfolk, VA 

Woo, K (2002), Objectifying Learning, Honours thesis School of Media and 
Communications, NSW University

Yang, M, Smith, P (2002), Smart Ways to Handle Dummies, MIS Magazine, 
www.misweb.com/magarticle.asp?doc_id=19335&rgid=5&listed_months=0

Yanosky, R (2001), E-Learning Law: Looser Copyright, Tighter IT Management, 
Research Note, Gartner Research

Yanosky, R, Bittinger, S (2001), P2P: Opening the Back Door to Academics E-
Learning, Research Note, Gartner Research

Yanosky, R (2001), Higher Education E-Learning Content:  Manage the Metadata, 
Research Note, Gartner Research

Young, S (2001), Flexible Learning Fellowships 2001 Action Plan, WestOne 
Services, stuart.young@westone.wa.gov.au, http://www.flexiblelearning.net.au/
Australian Flexible Learning Framework
110 Flexible Learning Leaders Project



Flexible Learning Leaders Report
Technology for Sharing
List of diagrams and tables

Table 1: IMS relationships with ICT standards and organisations page 16

Diagram 1:  Communication model for education standards organisations  
page 22

Diagram 2: The Granularity/Aggregation Spectrum  page 27

Diagram 3: Model for Learning Object System  page 29

Diagram 4: Learning Objects suggested continuum of conceptual positions  
page 31

Diagram 5: Typical workflow process  page 38

Diagram 6: Conceptual metadata testbed  page 44

Table 2: Comparative table of LCMS’ features and function (N Stanelis 
2002) page 54

Diagram 7: Learning Object Exchange  page 57

Diagram 8: Learning Object Exchange (LOX) model  page 58

Diagram 9:  Organisation and personnel function continuum for a Learning 
Object model  page 59

Diagram 10: IMS Digital Repository Interoperability functional architecture.  
page 62

Diagram 11: National Learning System Architecture Framework for the Aus-
tralian School Sector  page 76

Table 3: Risk management table page 77
Australian Flexible Learning Framework
Flexible Learning Leaders Project 111



Flexible Learning Leaders Report
Technology for Sharing
Australian Flexible Learning Framework
112 Flexible Learning Leaders Project



Flexible Learning Leaders Report
Technology for Sharing
Glossary of acronyms

AARNET -  Australian Academic Research 
Network 68

ADL - Advanced Distributed Learning 16

AGR-010 - is a standards compliancy 
certificate for Learning Management Systems 
18

AICC - Aviation Industry CBT (Computer-
based Training) Committee 18

AICTEC - Australian Information and 
Communications Technology in Education 
Committee 21

ANTA - Australian National Training 
Authority 7

AQF - Australian Qualifications Framework 
25

ASCILITE - Australian Society for Computers 
In Learning In Tertiary Education 4

ASP - Active Server Pages 56

AUTC - Australian Universities Teaching 
Committee 5

AVETMISS - Australian Vocational 
Education and Training Management 
Information Statistical Standard 23

BELLE - Broadband Enabled Learning 
Environment, Canada 20

BELTS - Basic Elearning Toolset 7

CAL - Copyright Agency Ltd 73

CANARIE - Canadian Core Learning 
Resource Metadata Application Profile 20

CANCORE - Canadian Core Learning 
Resource Metadata Application Profile 5

CAREO - Campus Alberta Repository of 
Educational Objects 20

CBT - Competency Based Training 18

CEN ISSS - European Committee for 
Standardisation - Information, Society, 
Standardisation System 5

CISCO - Cisco Systems in Internet 
Technology and Business Solutions 10

CMS - Content Management System 13

CNRC - Canadian National Research Council 
5

COLIS - Collaborative Online Learning and 
Information Systems project 4

DCMES -  Dublin Core Metadata Element Set 
21

DEST - Commonwealth Department of 
Education Science and Training (Australia) 4

DOM - Document Object Model 19

DRM - Digital Rights Management 67

DRMS - Digital Rights Management System 
51

DTD - Document Type Definition 42

E&T - Education and Training organisation 
13

EdNA - Education Network Australia 21

EML - Educational Modelling Language 20

EPSS - Electronic Performance Support 
Systems 52

ERF - Evaluation and Redevelopment 
Framework 66

Framework - Australian Flexible Learning 
Framework 4

HERDSA - Higher Education Research and 
Development Society of Australasia 4

HIVE  - Harvest Road, HIVE is a web content 
and enterprise content system for managing 
content 6

ICT - Information and Communication 
Technology 5

IEC - International Electrotechnical 
Commission 19

IEEE - International Electrical and Electronic 
Engineers 11

IMS - Instructional Management Systems 
standards body 4

IP&C - Intellectual Property and Copyright 1

IPR - Institute of Public Relations 6

ISO - International Organisation for 
Standardisation 19

JISC - The Joint Information Systems 
Committee 15

JTC1 - Joined Technical Committee No 1 19

LCMS - Learning Content Management 
System 6

LD - Learning Design 30

LDAP - Lightweight Direct Access Protocol 
23

LMS - Learning Management System 6

LOM - Learning Object Metadata 14

LOX - Learning Object Exchange 56
Australian Flexible Learning Framework
Flexible Learning Leaders Project 113



Flexible Learning Leaders Report
Technology for Sharing
LTSC - Learning Technologies Standards 
Committee 11

MCEETYA - Ministerial Council on 
Education, Employment, Training and Youth 
Affairs 75

MERLOT - Multimedia Education Resource 
for Learning and Online Teaching 42

NISO - National Information Standards 
organisation 41

NLII - National learning Infrastructure 
Initiative 4

ODRL - Open Digital Rights Language 6

OKI - Open Knowledge Initiative 26

OLA - (Australia) Open Learning Australia 
117

OLA - Open Learning Agency (British 
Columbia, Canada) 6

OOP - Object-Oriented Programming 25

PALM -  Hand held devices 52

PDN - Professional Development Network 4

POOL - Portal for Online Objects for 
Learning 20

QTI - Question and Test Interoperability 33

R&D - Research and Development 18

RDF - Resource Description Framework 19

RTO - Registered Training Organisation 74

SC36 - Sub-Committee 36 19

SCO - Shareable Content Object 27

SCORM - Shareable Content Object 
Reference Model 6

SME -  Small to Medium Enterprises 1

SMIS - Student Management Information 
System 51

SRI - Stanford Research Institute 6

TAFE - Technical And Further Education 4

TOL - TAFE NSW Online project 42

URI - Uniform Resource Identifier 19

UTS - University of Technology, Sydney 4

VET - Vocational Education and Training 1

VLC - Virtual Learning Community 10

VLE - Virtual Learning Environment 13

XML - Extensible Markup Language 14

XML Schema - Extensible Markup Language 
Schema expresses shared vocabularies 
allowing machines to carry out rules made by 
people 19
Australian Flexible Learning Framework
114 Flexible Learning Leaders Project



Flexible Learning Leaders Report
Technology for Sharing
Appendix A

Tim Hand: Meetings and contacts

Person/organisation Date Topic/specialisation
Ongoing contact

Y/N

James Dalziel: Web MCQ Continuous 
mentoring

Yes, in relation to COLIS 
and LCMS work.

Neil McLean
Macquarie Uni/IMS 
Australia

13/6/02-18/8/
02

Yes, COLIS

Jon Mason 4-5/9/02 Standards and metadata Yes: for consulting

Steve Fischer  SouthBank 
Institute (August 30)

30/8/02 Yes: Peer to peer and 
intellectual property

Learning Feder@tion:   
Simon Sinnott, Nigel Ward, 
Stuart Tait.

5-6/9/02 TLF progress Yes, regarding aspects of 
TLF.

Dr Gary Allan:RMIT 4/9/02 Media Asset management 
system

No

Rhys Williams: RMIT 7/9/02 Learning Object 
approaches at RMIT

Yes, regarding RMIT’s 
Learning Object work.

Tafe Frontiers: Ben Fennessy. Currently working on XML 
publishing approach

No

Dean Cummins 13/9/02 XML publishing Occasional

Allyn Radford, Manager IT 
and Online at Open 
Learning Australia

Implementing a 
comprehensive technical 
system to manage learning 
objects. Business rules need 
sorting out but a technical 
system is in place. The 
repository is Harvest 
Road's HIVE and their 
LMS is Webmentor   
www.webmentor.com.   
Has a reseller in 
Melbourne.

No

AUTC seminar
UTS

5/12/02 Reusable Learning design. 
Still waiting on material to 
be released.

Yes: Shirley Agostino and 
Shirley Alexander. 

Dan Rehak: SCORM 6/12/02 SCORM implementations No
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Erik Duval: IEEE 15-16/7/02
5/12/02

Standards Yes

Diana Laurillard: UK 5/121/02 Reusable learning design Yes

Ed-Media Conference 
Denver

115-17/7/02 Emerging trends of 
Learning Object 
implementation

Susan Metros: Uni Ohio 16/7/02 Design implications for 
Learning Objects and 
Institute survey.

Yes, in relation to NLII

Betty Collis: UNI of Twente 17/7/02 Digital libraries and 
metadata

No

GA Redding: SCORM 15/7/02 Performance objects and 
SCORM 

No

Jan Palowski: Uni Essen 20/7/02 LOM and SCORM
Content and Context 
modelling

No

Stephen Downes: NRC 22/7-25/7/02 Life and the Universe Yes

Innovatia/Mosaic/Herridge
Canada

27-29/7/02 Corporate approaches to 
Learning Objects

Yes

Ron Oliver: Edith Cowan 
University, WA

Toolbox Learning Object 
concepts

Yes

Alison Anderson: freelance WestOne and ANTA 
related work.

Yes

Peter L Higgs
IPR Systems, Sydney 
Australia

DRM and object repository Ongoing contact
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Sam Meredith: Meetings and contactsS

Date 2002 Activity

6-8 May National Induction Workshop

9 May Visits Hunter Institute, Central Coast Health, TAFE NSW OTEN

10 May Visit to TAFE NSW Tony Brady

May-June Literature review/ Internet search/ phone contact/FLL online forum

13 June Meeting COLIS Project Prof Neil McLean

7-10 July HERDSA conference, Perth

4-11 July Perth:Visits to WestOne, ECU, Curtin Uni, West Coast College of TAFE, Challenger Institue 
of TAFE, Harvet Road

July-Aug Literature review/ Internet search/ phone contact/FLL online forum

19-31 Aug Networking 2002 online conference

31 Aug Interim Project Report

3-5 Sept Visit to Melbourne: RMIT, TAFE Frontiers, OLA, ScreenArt Productions

Sept
27 Sept

Literature review/ Internet search/ phone contact/FLL online forum
‘Triad’ meeting Sydney Peter Higgs, Tim Hand, Interviews with TAFE NSW Online 
learningware project managers

22-23 Oct COLIS Demonstrator, Macquarie Uni, Interviews with TAFE NSW Online learningware 
project managers

28Oct -
2Nov

Visit to Adelaide: education.au Jon Mason, Adelaide Institute of TAFE elearning Unit, 
Douglas Mawson Institute of Technology, Torrens Valley Institute of TAFE

31Oct-1 
Nov

Sharing workshop Adelaide

23 Nov Presentation day, Sydney

5-6 Dec Shareable Learning Designs conference, UTS, Sydney
Met at OTEN with Ms Gerry Green, project manager of TAFE Qld project on reusable 
learning objects
Australian Flexible Learning Framework
Flexible Learning Leaders Project 117



Flexible Learning Leaders Report
Technology for Sharing
Contacts and meetings
(Note that for many of these discussions either Tim Hand or Peter Higgs or both, 
were present)

Perth
• Prof Ron Oliver from Edith Cowan University; nature of learning objects,  

authentic learning and ICT-based learning designs    
www.learningdesigns.uow.edu.au

• Stuart Young, Melanie Sorensen and Alison Anderson from WestOne; 
difficulties authors face when producing learning objects eg for ANTA 
Toolbox projects. www.westone.wa.gov.au

• Stephen Quinton, Curtin University; discussion about learning objects to 
suit students’ learning styles

• John Townsend at Harvest Road; development of HIVE, their Learning 
Content Management System software.

• Cliff Eber and Louise Housden, West Coast College of TAFE, Joondalup 
Campus, approach to developing ANTA Toolboxes

Brisbane/Toowoomba/Cairns
• Alan Smith, Head of the Distance Education Centre at USQ; reusable 

learning tools for teachers/lecturers, see www.usq.edu.au/dec/imm/ct/

• Ms Gerry Greene, project manager of Qld Department of Employment and 
Training innovation project on reusable learning objects, useful resources 
see http://tnqit.tafe.net/rlo/index.htm

Adelaide
• Jon Mason, education.au: Need for agreed standards and generic use cases 

for VET 

Sydney
• Prof Neil McLean, Director IMS project in Australia, system architecture, 

metadata and DRM

• COLIS demonstrator. Presentation 22 October 2002; achieved 
demonstration of single sign-on (authentication) of user with 
interoperabilty between LCMS and legacy systems and an agreed level of 
digital rights management, www.colis.mq.edu.au

• Peter L Higgs from IPR systems; approaches to digital rights management 

• Tony Brady, Executive Director TAFE NSW and Project Manager, TAFE 
NSW Online; piloting of learning object approaches for 2003 online 
learningware for TAFE NSW Online project.
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• Individual interviews with project managers of learning materials 
development projects funded through the TAFE NSW Online Project. Very 
informative interviews on early implementation of Learning Objects.

Melbourne
• Stuart Tait, Simon Sinnott, Nigel Ward, The Le@rning Federation; 

discussed their conceptualisation of learning objects, procedures and 
process including the Basic Elearning Toolset (BELTS) methodology See 
http://www.thelearningfederation.edu.au/tlf/newcms/
view_page.asp?page_id=3859&Men_ID=365

• Ben Sennessy, TAFE Frontiers and Dean Mason from Common Ground 
Publishing; TAFE Frontiers conceptualisation and development of learning 
objects, including trials with Common Ground Publishing

• Dr Garry Allan, Director of IT, Faculty of Health Sciences, and Rhys 
Williams, Manager, Distributed Learning Resources, RMIT. Discussed 
RMIT’s approach to digital asset management and establishment of 
systems to suit the needs of users, www.rmit.edu.au

• Mr Allyn Radford, Manager Information Technology, Open Learning 
Australia; demonstrated an early stage implementation of the HIVE LCMS 
from Harvest Road and using the Webmentor LMS and applying SCORM 
standards course.
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Peter Higgs: Meetings and contacts
Meetings and contacts as a result of Peter E Higgs research in 2002

Organisations 
Contacted

Ongoing 
contact

Precis of Meeting/ Area of Expertise

13th of June 02 at 
Macquarie University to 
discuss with Neil McLean 
(Aust IMS rep)
http://
www.colis.mq.edu.au/ 

yes The COLIS Project Consortium consists of Macquarie 
University, University of Newcastle, University of New 
England, University of Southern Queensland and the 
University of Tasmania. Colis was established as a testbed 
project for a collaborative online learning project that would 
test scalable standards, systems and product from 
international learning object developers. Our discussions led 
to a VET involvement.

14th June 02, Peter L Higgs 
IPR Systems
http://
www.iprsystems.com.au/ 

yes IPR, a DRM company in Sydney, also involved in the COLIS 
project, who have conducted major research in DRM and 
have what appears to be a concept that will provide an 
Attributed Rights Management process.

HERDSA 2002 “Quality 
Conversations” conference 
at Edith Cowan University 
in WA 7th – 10th July 02
http://www.herdsa.org.au/ 

yes Attended the following two workshops and the Conference
Designing Web-based courses with authentic activities
Tom Reeves, Jan Herrington and Ron Oliver. 
Influenced by constructivist philosophy and new advances in 
technology, there is increasing interest in authentic activities 
as a basis for learning in both face-to-face and Web-based 
courses. 
Developing the quality audit process
David Woodhouse
The workshop began with a reflection on AUQA’s trial audits, 
including what worked well, and what can be improved; 
organisation and documentation; and the nature of the 
reports. Lessons will also be drawn from audits elsewhere.

WestOne, Western 
Australia, July 02
http://
www.westone.wa.gov.au

yes At WestOne we met with Stuart Young, Director and past 
Fellow, Melanie Sorenson a past FLL and Alison Anderson an 
Instructional Designer.  This was a very enlightening visit in 
regard to WestOne’s approach to their Learning Object 
design and use.

Challenger TAFE Western 
Australia, July 02

yes Met with Jill Jamieson, our current FLL colleague and 
discussed the Challenger approach to Toolbox Development 
and how that has assisted with the implementation of online 
teaching and learning.  Jill also demonstrated, through their 
collaborative work with WestOne, how their Learning Object 
model was emerging.  
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Curtin University Western 
Australia, July 02

no Met with Stephen Quinton who works in the Centre for 
Educational Advancement.  Stephen and Curtin’s stand on 
Learning Objects was also very interesting.  They spoke of 
them being capable of being shareable, reusable, having an 
ability to interlink and providing considerable flexibility in 
the design of e-learning environments based on individual 
learner’s needs and styles which would lead to new designs in 
learning architecture that would sense students’ learning 
styles.

Harvest Road, Western 
Australia, July 02

ongoing 
dialogue 
offered but 
time has not 
permitted 
the same.

Harvest Road is involved in the research and development of 
a Learning Content Management System (LCMS) known as 
HIVE.  LCMS are derivations of knowledge management 
systems and are emerging as being pivotal to interoperable 
architecture that will enable management of content, 
learning objects, IP and copyright and publishing project 
management.

Le@rning Federation 
Project,  Melbourne 
Victoria, August 02
http://socci.edna.edu.au/

ongoing 
dialogue 
offered but 
time has not 
permitted 
the same.

This project is looking at the development of Learning 
Objects for the schools sector.  Their standards can be found 
at the Website.  Much discussion took place about the 
difficulties they had encountered with standards and 
Learning Object design.  

RMIT School of Medical 
Research, Melbourne, 
Victoria, August 02

ongoing 
dialogue 
offered but 
time has not 
permitted 
the same.

RMIT have a “Digital Asset Register” which is a simpler form 
of the COLIS testbed.  Garry Allen at RMIT agreed that one 
of the biggest challenges ahead of us is that of getting the 
learning architecture right.  Gary commented that Learning 
Object may not come into being for two years but that DRM 
and all the other human aspects in new learning technologies 
demanded and “Accelerated Education and Cultural Change 
Program” before Learning Object could be an effective tool 
within education.

Mt Eliza Business School, 
Mornington, Victoria, 
August 02

yes I attended Mt Eliza Business School for Foundations of 
Leadership course. The Mt Eliza program has some attributes 
that enable leadership through a better understanding of 
oneself.  A very worthwhile course in Leadership.

OPCET, Hobart Tasmania, 
Jennifer Dunbabin
“Best Practice for Flexible 
Learning in Using 
Intellectual Property.” 
Project 2002

yes To examine the various current copyright regulations and 
advise on the most efficient and effective use of intellectual 
property for the vocational education and training sector in a 
flexible learning environment.

Organisations 
Contacted

Ongoing 
contact

Precis of Meeting/ Area of Expertise
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OPCET, Hobart Tasmania, 
Jennifer Dunbabin

yes To examine the regulatory impact on organisations in the 
development and use of learning objects and banks in the 
delivery of educational services.  Including an examination of 
duty of care issues, recommendations from the perspective of 
creators and recommendations for best practice and needed 
regulatory changes.

FLAG Project “Legal 
Issues in Flexible 
Learning”, Jenny Dodd
http://
flexiblelearning.net.au/  

yes A project that looked at the legal issues confronting VET 
organisations.  Kits were developed to advise on the issues 
that impact today.

Organisations 
Contacted

Ongoing 
contact

Precis of Meeting/ Area of Expertise
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Overseas visits

Organisations Contacted
Ongoing 
contact

Precis of Meeting/ Area of Expertise

Eilif Trondsen, Melno Park
California  CA94025 USA
 Nov 2002
Director ‘Learning on Demand’
SRI Stanford University
etrondesn@sric-bi.com

some This meeting covered what the role of Stanford 
Research Institute (SRI) is and in particular the 
“Learning on Demand” project.  SRI is the 
commercial research arm of Stanford University and 
e-learning is just one of many research disciplines of 
SRI.  Eilif offered opportunities for ongoing 
collaboration with SRI in e-learning projects.

Solvig Norman, Co-ordinator of 
Instructional Development 
Product Development and 
Research Group
Open Learning Agency (OLA)
solgign@ola.bc.ca
www.ola.bc.ca

yes OLA’s role of Research and Development has led to 
their success in the design development and 
implementation of learning objects and a repository 
to support and manage the same.  Their R&D 
included:
Canada Foundation for Innovation; Learning Object 
Repository
IMS and Cancore Metadata standards
Testing new learning models.

Peter Donkers
Director
Open Learning Agency
peterd@ola.bc.ca

yes Ditto

Tim Winklemans
Director K-12
Open Learning Agency

yes Ditto, however, Tim is responsible for K-12 and his 
input was directed at that sector.

Janet Bartz
Instructional Media Architect
Open Learning Agency

yes Janet Bartz is the OLA Instructional Media 
Architect (IMA) and as such has been responsible 
for the OLA vocabulary and metatagging processes. 
Janet has recently had a journal article titled “Great 
Idea, but how do I do it? A Practical example of 
learning object creation using SGML/XML” 
published in the Canadian Journal of Learning and 
Technology that is a great reference for staff and 
projects embarking on Learning Object and Content 
Management projects.
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Norman Friesen
Information Architect
CAREO Project
University of Athabasca
norm.friesen@ualberta.ca

Terry Anderson
Professor and Canada Research 
Chair in Distance Education
University of Athabasca

yes Norm Friesen, Information Architect, CAREO 
Project
Terry Anderson, Professor and Canada Research 
Chair in Distance Education.
Norm outlined the status of Learning Object 
Repository projects he is currently working on and 
how they link into the many other CANARIE 
funded projects across Canada. The projects include 
NETERA, CANCORE, CAREO and eduSource. 
Norm has been responsible for the development of 
Standards in the NETERA project which has led to 
him having input to IMS, IEEE and ISO.  He is a 
principal author of a report to the IEEE titled 
“Towards a Digital Rights Expression Language 
Standard for Learning Technology”.

Susan Baldwin
Director 
CANARIE Inc
susan.balkwin@canarie.ca

James Rossiter
Director
E-Learning Program
CANARIE Inc

yes CANARIE's mission is to accelerate Canada's 
advanced Internet development and use by 
facilitating the widespread adoption of faster, more 
efficient networks and by enabling the next 
generation of advanced products, applications and 
services to run on them. CANARIE has already 
succeeded in enhancing Canadian R&D Internet 
speeds by a factor of almost one million since its 
inception in 1993. The organisation has also funded 
numerous advanced Internet applications projects, 
providing some 500 companies with the opportunity 
to achieve business success through innovation
Responsible for the CANARIE Workshops Nov 2002 
in Montreal for which they very kindly sponsored 
my attendance.

Stephen Downes
Research Officer EduSource 
Project
sponsored by CANARIE
Stephen.downes@nrc.ca
www.downes.ca

yes Met Stephen at the CANARIE Workshops.  Stephen 
addressed;
Problems with e-learning.
EduSource project funded to bring together many 
Canadian e-learning project findings to solve 
problem.
Future directions for e-learning.
More can be seen of Stephen’s paper at CANARIE.

Organisations Contacted
Ongoing 
contact

Precis of Meeting/ Area of Expertise
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Paul Davis
Director
GrangeNet Australia
http://www.accessgrid.org/ 

yes Met Paul at the CANARIE Workshops. GrangeNet is 
funded in Australia to testbed broadband delivery as 
an Acess Grid. GrangeNet (GRid And Next 
GEneration Network) is a joint venture program 
that will install, operate and develop a multi-gigabit 
network to support grid and advanced 
communications services. 
The core members of the joint venture are AARNet, 
APAC, DSTC, Cisco and PowerTel. Other members 
include AARNet members, APAC partners and 
several research and commercial organisations. In 
addition seven organisations responsible for 
advanced computing and communications 
programs in Asia and North America will be 
collaborating with GrangeNet. 

Tony Roberts
TeleEducation New Brunswick/ 
TeleCampus
toni@teleeducation.bn.ca

yes TeleEducation is responsible for K-12 and Post 
Doctorate education within New Brunswick.  
Predominately the curriculum delivered though is 
secondary level.
Tony also works closely with Norm Friesen and has 
a specialty in working with metadata.  This led to 
Tony working with Norm on the CanCore project.  
Tony represents Education Canada on IMS at the 
ACCESS Group level and Norm represents 
Education Canada on the Digital Repositories 
Group.

Greg Sprague
Executive Director 
Integrated Technology Services
University of New Brunswick

Met Greg at the CANARIE Workshops.  Greg is 
responsible for many ICT projects at the University 
of New Brunswick

James Kerr
Electronic Text Centre
University of New Brunswick

James outlined the work of the Electronic Text 
Centre which is very similar to the work undertaken 
by L&BT in that they are still very much into hard 
print publishing for the University whilst also 
publishing many online courses/content as well as 
online journals.  The Electronic Text Centre is also 
implementing CANCORE at the University as its 
metadata standard/vocab.

Organisations Contacted
Ongoing 
contact

Precis of Meeting/ Area of Expertise
Australian Flexible Learning Framework
Flexible Learning Leaders Project 125



Flexible Learning Leaders Report
Technology for Sharing
Rod Savoie
Group Leader
e-Learning
National Research Council
Moncton
rod.savoie@nrc.ca

yes Managing eduSource project with Stephen Downes.  
Offered to continue as a contact re DRM.

Ian Dolphin
University of Hull
Learning Objects Metadata Project

if req. Hull Universitys effort in Learning Object 
repositories is focusing on interactive objects and 
they have developed a four layer object model.  They 
believe without this level of definition they cannot 
state what an object can or can’t do within the 
repository.  The Hull project is titled Iconnex.
Hull is working in cooperative ways with the 
following Learning Object repository projects
Edina and MIMAS at Manchester University
the Netherlands EML project;
Jisc.

Paul Miller
University of Hull
Learning Objects Metadata Project
p.miller@ukoln.ac.uk
www.ukoln.ac.uk/interop-focus/

if req DITTO

Dr Steve Jayes
e-Learning Manager Edexcel
BTEC London and
Consultant to Hull University 
Learning Object Repository 
Project

if req DITTO

Luc van den Berghe
Workshop Manager
CEN ISSS Information Society 
Standardisation System
luc.vandenberghe@cenorm.be
www.cenorm.be/isss

CEN ISSS workshops were implemented in 1999 as 
a way of fast tracking because it was felt at that stage 
if the practice of previous years where items were 
brought to CEN ISS for ratification they then 
required dissemination and discussion before 
becoming a standard.  Workshops go through a 
business planning stage before receiving funding 
and it is in this stage that a workshop gains enough 
credibility and support to proceed.

More detailed information from 
each of these contacts can be made 
available by contacting 
higgsp@tafe.tas.edu.au 

Information on all CANARIE workshop papers can 
be found at www.canarie.ca 

Organisations Contacted
Ongoing 
contact

Precis of Meeting/ Area of Expertise
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Appendix B

Sam Meredith - Meeting notes
(Note that for many of these discussions either Tim Hand or Peter Higgs or both, 
were present)

Perth
• Prof Ron Oliver from Edith Cowan University. Useful discussions with Ron 

about the nature of learning objects, his notions of authentic learning and a 
national project in which he is involved on ICT-based learning designs    
www.learningdesigns.uow.edu.au

• Stuart Young, Melanie Sorensen and Alison Anderson from WestOne. This 
meeting was important to develop deeper understanding of the difficulties 
authors face when producing learning objects. WestOne undertakes 
learning materials development projects in conjunction with WA institutes 
of TAFE and is currently working on ANTA Toolbox projects with 
institutes such as West Coast and Challenger; www.westone.wa.gov.au

• Stephen Quinton, Curtin University. Interesting discussion about his ideas 
regarding developing learning objects and an object repository, which 
might deliver learning programs to suit students’ learning styles.

• John Townsend at Harvest Road. Learned about their approach to 
development of a learning object repository and John demonstrated an 
interface. Is fine-tuning development of HIVE, their Learning Content 
Management System software.

• Cliff Eber and Louise Housden, West Coast College of TAFE, Joondalup 
Campus. Cliff and Louise presented their approach to developing ANTA 
Toolboxes, undertaken in conjunction with WestOne.

Brisbane/Toowoomba/Cairns
• Alan Smith, Head of the Distance Education Centre at USQ: Discussed 

their approach to learning objects which as this stage is to provide reusable 
tools for teachers/lecturers, such as an interactive labeller, self-test 
application, interactive diagrams; www.usq.edu.au/dec/imm/ct/

• Graham Anderson: spoke about developments at SQIT. He outlined a new 
structure at SQIT, and gave general comments about learning object 
development there.

• Ms Gerry Greene, project manager of Qld Department of Employment and 
Training innovation project on reusable learning objects. Met with Gerry 
(who is based at Cairns) at OTEN premises in Sydney. She and her team 
have developed a useful resource on learning objects which covers various 
Australian Flexible Learning Framework
Flexible Learning Leaders Project 127



Flexible Learning Leaders Report
Technology for Sharing
issues including granularity, standards and systems such as LCMS; http://
tnqit.tafe.net/rlo/index.htm

Adelaide
• Jon Mason, education.au: Advice over the phone about developments in 

education.au IMS and contacts at Harvest Road. Met with Jon in Adelaide. 
Very fruitful discussion about the need for agreed standards - choose and 
trial according to due diligence for real world requirements as part of 
consensus building. Recommended VET should work more with SCORM. 
Need to liaise with Standards Australia. Need to develop a portfolio of 
generic use cases to show the unique features and requirements of VET. 
Develop common understanding and terminology - agree on terms first, 
then meanings for these terms.

Sydney
• Prof Neil McLean, PVC Macquarie University and Director IMS project 

(unfortunately Neil resigned recently from his position at Macquarie but it 
is our information that he will continue as Director IMS during 2003). 
Discussed participating in a trial involving the COLIS project. This trial 
will test a learning systems architecture including interoperability with 
legacy systems such as course information systems. This trial would help 
define approaches to system architecture. Neil prefers a distributed rather 
than centralised architecture, questions how to search across a variety of 
learning objects and repositories, says we have a culture of centralised 
systems, not recognising that we are decentralised across seven States. 
Suggests we might have learning experience management systems outside 
the LMS. Commented that XML does not help with discovery. DRM is the 
hardest part - can’t just bolt on DRM – Open Digital Rights Language 
(ODRL) is an option. Use of metadata must follow user requirements and 
not the other way around

• COLIS demonstrator. Presentation 22 October 2002. A very important 
project in terms of learning object systems architecture using IMS 
standards. The demonstrator achieved single sign-on (authentication) of 
user with interoperabilty between LCMS and legacy systems and an agreed 
level of digital rights management. The demonstrator has just won further 
funding from DEST in order to disseminate findings within Australia, test 
the robustness of the IMS standards-based environment by including 
particularly digital repositories in the system frameword and seek input of 
teachers and learners into the technical and workflow developments.  
www.colis.mq.edu.au

• Peter L Higgs from IPR systems: Spoke about approaches to digital rights 
management and systems to assist with this. His comments were useful to 
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understand approaches to DRM eg attributed or enforced DRM. IPR 
Systems contributed their LOX to the COLIS demonstrator project. 
Attributed DRM attributes the author of original works and allows use of 
this by others in much the same way as currently, whereby fees are not 
usually charged for educational purposes. Enforced DRM will make it 
mandatory for students and other users to pay per use/view. Have to ensure 
that expression of rights is not 10 times larger than the content itself. Says 
that ODRL is favoured and the SOCCI is using this.

• Tony Brady, Executive Director TAFE NSW and Project Manager, TAFE 
NSW Online: Spoke about issues concerned with learning objects and the 
imminent piloting of learning object approaches during the current round 
of developing online learningware for the TAFE NSW Online project.

• Individual interviews with project managers of learning materials 
development projects funded through the TAFE NSW Online Project. Very 
informative interviews in which the project managers presented project 
team methodologies to ‘tease out’ learning objects from the course content 
for example by mapping competencies, elements of competencies, learning 
outcomes and performance criteria to learning object lists. Talked about 
the need for detailed initial planning in learning object development; 
features of the competency-based system which assist learning object 
development. Teams are sorting out issues concerned with learning objects 
eg coming to an understanding that self assessment is ok in a learning 
object but that summative assessment is best left to the context layer- 
predominent metaphor is bricks and mortar/context.

Melbourne
• Stuart Tait, Simon Sinnott, Nigel Ward and Nikki, The Le@rning 

Federation. Discussed their conceptualisation of learning objects, 
procedures and process including their Basic Elearning Toolset (BELTS) 
methodology to distribute objects to state-based systems. Schools would 
download objects into their own servers. An ambitious project involving all 
Australian states and New Zealand to develop resuable learning resources 
for schools and set up a distributed repository system across the states. A 
thesaurus of terms is under development and a call for tenders to establish 
the digital repository has been made. Early days of development of learning 
objects - initial areas are maths and numeracy, literacy, with developers 
needing a lot of assistance to work through issues concerned with learning 
object development. Because of the size of the task, the review/committee 
structure is complex with reps from the different school systems. Have 
developed a comprehensive array of specifications. They do not feel they 
have a responsibility for enhancements made to objects. See http://
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www.thelearningfederation.edu.au/tlf/newcms/
view_page.asp?page_id=3859&Men_ID=365

• Ben Sennessy, TAFE Frontiers and Dean Mason from Common Ground 
Publishing. Discussed TAFE Frontiers conceptualisation and development 
of learning objects, including trials with Common Ground Publishing for 
Certificate IV in Nursing. Using a student-centred learning approach. 
Templates for authors have been developed. Comment was made that 
authors preferred to develop using learning outcomes rather than a 
learning object approach.

• Dr Garry Allan, Director of IT, Faculty of Health Sciences, and Rhys 
Williams, Manager, Distributed Learning Resources, RMIT. Discussed 
RMIT’s approach to digital asset management and establishment of 
systems to suit the needs of users. Discussed difficulties they are 
experiencing in terms of gaining staff commitment to contribute digital 
assets to the RMIT repository and reuse them. Says that media assets rather 
than higher level Learning Objects are likely to be the most shared and 
reused. Critical that students have free access - copyright issues need to be 
sorted for teachers. Discussed their incorporation of learning materials 
provided by Smartforce into their LMS and proposal to use resources from 
MIT in the USA as part of MIT’s OKI (Open Knowledge Initiative). 
www.rmit.edu.au

• Mr Allyn Radford, Manager Information Technology, Open Learning 
Australia. OLA has seven University partners and also utilises TAFE 
materials. Allyn demonstrated an early stage implementation of the HIVE 
LCMS from Harvest Road and using the Webmentor LMS and applying 
SCORM standards. Said that Webmentor was used because of their 
knowledge of the SCORM standards. Gave an interesting demonstration of 
the same learning segment (learning object) being imported into a 
psychology course and an IT course. The object took on the look and feel 
of the host course. Has produced courseware development guidelines. Says 
that many of the technical issues are solved or being solved, and that 
concentration on educational issues is now what is required.

• Arthur D’Aprano from NMIT and ScreenArt Productions. Demonstrated 
what he calls adaptive learning objects which are Flash animations as 
different representations of the same concept.

Conferences
• Attended HERDSA conference in Perth in July 2002. As part of this 

conference attended two Sunday workshops on Peer Review of ICT 
Resources, and Design of Authentic Learning Experiences. A paper 
presented by Alison Anderson et al from WestOne on design of learning 
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objects was particularly useful. Further comments are made in the body of 
the paper.

• Attended the Reusable Learning Designs conference in Sydney, December 
2002. Interesting conference which presented papers on the concept of 
reusable learning designs which can be applied across a variety of discipline 
areas. The designs could be ‘populated’ with Learning Objects and media 
assests from repositories. Papers presented by Diana Laurillard, John 
Hedberg et al (AUTC Project, ICT based learning designs, project manager 
Dr Shirley Agostinho, see www.learningdesigns.uow.edu.au), Wayne 
Hodgins, Dan Rehak and Eric Duval. Further comments made in the body 
of the paper.
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Peter Higgs - Meeting notes

Activities and progress in Australia
Sam, Tim and I (sometime known as the Three Muskateers) have met and 
collaborated in discussions and debates at the following sites;

Firstly we met in Sydney on the 13th of June 02 at Macquarie University to discuss 
with Neil McLean (Aust IMS rep) how the COLIS project was proceeding and the 
impact of IMS in the Australian VET sector.  Macquarie Uni have designed 
COLIS as a learning testbed environment for managing Learning Objects and 
DRM in collaboration with other member Unis and are partnering with SUN and 
IPR to establish the same from a trial architecture perspective.  They are also 
working with the Learning Federation.au, Cancore (Norm Friesen Alberta 
Canada) and Oklahoma University.  Neil Mclean has extended an invite to the 
Three Musketeers and our organisations to join the testbed.  This should prove 
very beneficial to our work in FLL.

We then met with IPR, a DRM company in Sydney, also involved in the COLIS 
project, who have conducted major research in DRM and have what appears to be 
a concept that will provide an Attributed Rights Management process opposed to 
the Enforced model that is emerging from many of the larger media and software 
companies.  Attributed Rights Management will allow the education and training 
world to continue using IP in the way we currently do, that is by acknowledging 
who the rightful owner/s is/are but not necessarily having to pay big bucks for the 
same.  The Enforced DRM model could see our students sitting at their 
computers with their credit cards in hand and paying on demand to complete 
their study, this would prove very inequitable.

Tim the first Musketeer left for overseas, should be back by now, so should hear 
more of his adventures soon.

Sam Meredith and Peter Higgs decided to attend the HERDSA 2002 “Quality 
Conversations” conference at Edith Cowan University in WA 7th – 10th July.  We 
also realised this would provide us with an opportunity to meet with WestOne, 
Challenger TAFE, Joondalup TAFE, Curtin University, Edith Cowan University 
and “Harvest Road” as all were doing some form of research and development in 
the areas of Learning Objects and DRM so in all stayed in Perth for one week.

At WestOne we met with Stuart Young, Director and past Fellow, Melanie 
Sorenson a past FLL and Alison Anderson an Instructional Designer.  This was a 
very enlightening visit in regard to WestOne’s approach to their Learning Object 
design and use.  Alison also presented at the HERDSA Conference the model that 
WestOne proposed (this could be at  http://www.ecu.edu.au/conferences/herdsa/
updates.html now or in the near future if not I will address it in my final work).
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At Challenger we met with Jill Jamieson, our current FLL colleague and discussed 
the Challenger approach to Toolbox Development and how that has assisted with 
the implementation of online teaching and learning.  Jill could also demonstrate, 
through their collaborative work with WestOne, how their Learning Object 
model was emerging.  In essence it is one where the emphasis is not placed on the 
development of a reusable object but the development of an object from the VET 
pedagogical perspective by the teacher/subject expert with the ID people 
worrying about the reusability design features after the object is created.  Jill also 
outlined the massive project she has headed up in providing an online enrolment 
testbed to reality process for Challenger TAFE.  This will be a model for the other 
WA TAFE institutes.

Joondalup TAFE was visited by Sam on his own whilst I was still winging it over 
to Perth so hopefully he can fill in what he discovered at that institute.

At Curtin University we met with Stephen Quinton who works in the Centre for 
Educational Advancement.  Stephen and Curtin’s stand on Learning Objects was 
also very interesting.  They spoke of them being capable of being shareable, 
reusable, having an ability to interlink and providing considerable flexibility in 
the design of e-learning environments based on individual learner’s needs and 
styles.  There is a belief in Curtin that this will lead to learning organisations being 
able to design systems that will be able to sense individual learner’s needs and 
learning styles and then present pathways to learning best suited to the individual 
learner from repositories of learning objects.

At Edith Cowan University we attended two pre-conference workshops one on 
“Peer Review” as a QA mechanism for online teaching and learning course design 
and development and another on “Designing Web based courses with authentic 
activity”.  The second workshop was cohosted by Ron Oliver, Tom Reeves and Jan 
Herrington and in essence is very much based on the VET model of providing 
real life experiences for students to learn through.  Seems Unis are finally catching 
up to TAFE!  Authentic Activity has the potential to provide reusable learning 
object models.  Sam and I also met with Ron outside of the workshop and 
discussed his work in Learning Objects.  Much of Ron’s more recent work can be 
found at  www.leaningdesigns.uow.edu.au   However, Ron is at odds with the 
WestOne Learning Objects model.  This poses some very interesting research for 
the Three Musketeers.

We also visited “Harvest Road” which is a Perth based company involved in the 
research and development of a Learning Content Management System (LCMS) 
known as HIVE.  LCMS are derivations of knowledge management systems and 
are emerging as being pivotal to interoperable architecture that will enable 
management of content, learning objects, IP and copyright and publishing project 
management.
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Sam, Tim and I have also met in Melbourne where we visited the Learning 
Federation Project.  This project is looking at the development of Learning 
Objects for the schools sector.  Their standards can be found at their website http:/
/socci.edna.edu.au/.  Much discussion took place about the difficulties they had 
encountered with standards and Learning Object design.  It sounded very similar 
to the experiences that WestOne had.  In relation to the architecture requirements 
the Learning Federation were also investigating issues similar to that of COLIS 
but were only in the early stages.  Their work had involved a Tasmanian ICT 
company by the name of Dytech to design a content management system called 
“The Exchange”.  Dytech built the technology behind AeSharenet.

We also visited RMIT and viewed their “Digital Asset Register” which is a simpler 
form of the COLIS testbed.  Garry Allen at RMIT agreed that one of the biggest 
challenges ahead of us is that of getting the learning architecture right.  Gary 
commented that Learning Object may not come into being for two years but that 
DRM and all the other human aspects in new learning technologies demanded an 
“Accelerated Education and Cultural Change Program” before Learning Object 
could be an effective tool within education.

Sam and Tim then participated in other visits within Victoria whilst I attended Mt 
Eliza Business School for my Foundations of Leadership course. The Mt Eliza 
program has some attributes that enable leadership through a better 
understanding of oneself.  This is achieved through the administration of the 
Myers Briggs Type Indicator, a Skillscope feedback report and a Fundamental 
Interpersonal Relations Orientation-Behaviour personality instrument.  All 3 
instruments are administered prior to attendance and achieve 360 degree 
feedback from peers, colleagues and managers for the participant.  Although I 
have experienced a tool similar to Myers Briggs before in a similar development 
program the process and outcomes certainly did not have the same rigor of the Mt 
Eliza experience.  Strengthening this was the ability of the facilitators to enable 
self-reflection and then assistance to identify and practise strategies to manage 
and improve any challenges beyond the course one may have identified through 
their own new self-knowledge.  On the last day two hours were spent “one on one” 
with a staff member or consultant experienced in dealing with difficult issues one 
had encountered.  My consultant was a practising Psychologist who specialised in 
Human Resource Management.  I found his advice and feedback to be some of 
the most powerful leadership advice I have ever experienced.  To add value the 
whole “Foundations of Leadership” experience was one based on action learning.

My other learning strategies have included working with my Crown Solicitor 
mentor which has been very useful.

• Working with Jennifer Dunbabin who is managing the Strategy 2002 
Expert Advisory Group Project for FLAG
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• Tele Conferencing with Sam and Tim on a weekly basis.

• Meeting and working with Tasmanian Learnscope projects.

• Emailing overseas contacts with Learning Object and DRM experience and 
discussing the same.

• Networking 2002 participation.

Precis of Overseas meetings

Monday, 4 November, 2002
Meeting with: 

• Eilif Trondsen, Director “Learning on Demand” SRI Stanford University, 
Stanford, California

This meeting covered what the role of Stanford Research Institute (SRI) is and in 
particular the “Learning on Demand” project.  SRI is the commercial research 
arm of Stanford University and e-learning is just one of many research disciplines 
of SRI.  As Director of SRI’s “Learning on Demand” project (LoD) he is 
responsible for establishing projects that will support e-learning on demand.  He 
also specialises on projects that will assist small to medium businesses as it is his 
opinion that is these companies which will need and benefit from e-learning most 
yet can least afford it.

In Eilif ’s own words DRM is a very complicated subject and may take some time 
to unravel.  However, he went on to say that if Hollywood and the music industry 
get their way, which to him it looks like they will, a DRM solution may not be that 
far away yet the solution may be intolerable for education and training.  Without 
being disrespectful or creating a prejudice situation he [Eilif] and others at 
Stanford believe Lessig has his career’s biggest task currently in having taken on 
the movie and music industries in his current case.

Eilif made it clear that SRI would welcome collaboration with Australia in 
continuing research of Learning Objects and DRM.

Wednesday, 6 November 2002
Meeting with University of British Columbia staff:

• Tony Bates, Director, Distance Education and Technology, Continuing 
Studies, University of British Columbia

• Brian Lamb, Learning Objects Coordinator at University of British 
Columbia

• Jeff Miller, University of British Columbia

This meeting never eventuated despite several attempts before leaving Australia.  
When I attended UBC to see Tony and staff I was advised he was not available.  I 
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continued an attempt to meet with Tony and staff between Wednesday 6th and 
Friday  8th of November but to no avail.  I was advised by UBC staff that changes 
to my itinerary clashed with Tony’s other commitments and as such he was 
unavailable.  During my time in Vancouver, BC I met with other university staff 
and discussed distance education methodologies UBC was using, but never really 
got into any detail about Learning Objects and/or Digital Rights Management 
projects within UBC.

Thursday, 7 November 2002
Meeting with Open Learning Agency staff, Victoria, British Columbia:

• Solvig Norman, Coordinator of Instructional Development Product 
Development and Research Group, Open Learning Agency

• Peter Donkers, Director Open Learning Agency.

• Tim Winklemans Director K-12 Open Learning Agency

• Janet Bartz Instructional Media Architect, Open Learning Agency

OLA is responsible for 150 hard print DE courses and 20 complete online courses 
in health, business, arts and Sciences and IT programs.  This equates to 2,300 
students taking courses with 50,000 annual enrolments.  OLA acts as the central 
hosting body for BC Province WebCT functions.  OLA does work for external 
clients also and sees this expanding under the new structure posed by 
government.  Their other role of Research and Development has led to their 
success in the design, development and implementation of learning objects and a 
repository to support and manage the same.  Their R&D included:

• Canada Foundation for Innovation; Learning Object Repository

• IMS and Cancore Metadata standards

• Testing new learning models

The Learning Object Repository Project is now in its third year (however, Peter 
claimed that OLA had invested five years of research) and together with the other 
two R&D projects has assisted in the achievements of their change to a Learning 
Objects model.  OLA has used an SGML approach to learning objects and the 
repository.  The repository is known as Astoria and with it came many challenges.  
Some of which were:

• the establishment of a “structured content writers guide” (see attachment) 
which would enable consistent application and understanding of the meta 
data needed for learning objects.

• the establishment of DTD (vocab of mark up requirements).  This is critical 
to the whole process and something we will either have to work through or 
adopt/pay for use of the BC model.  I have viewed it and it looks sound and 
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should be considered for adoption.  If my notes serve me correctly GEM as 
seen at Cancore was used.

• the need for two advanced organisers (learners guides) that would cope 
with both hard print DE learning and online teaching and learning.

• the need for cultural change within both OLA and the schools delivering 
OLA product.  Two approaches for this have been adopted, firstly OLA is 
responsible for teaching staff WebCT PD training and OLA staff are 
WebCT credentialled trainers.  Secondly, scenarios and metaphors were 
used to assist the change process to a learning object model.

• the need for education managers to accept that another specialist had to be 
added to the team, that being a technical persons who understood and 
could manage the metadata needs of learning objects.  OLA employ an 
Instructional Media Architect (IMA) to perform this role.  The workload 
initially was massive but it now seems to be manageable as DTP take on the 
role of marking up the metadata and the IMA oversees the work and 
provides system administration support in the learning object repository.

Janet Bartz is the OLA Instructional Media Architect (IMA) and as such has been 
responsible for the OLA vocabulary and metatagging processes.  The meeting I 
had with Janet was both very interesting and informative.  Janet and Peter are 
prepared to onsell their expertise in this field if we require the same.  Janet and 
Solvig both indicated that the next IMS meeting was to held in Victoria in Feb/
March 2003 and it would be investigating their DTD.  This should be attended by 
someone representing the Australian VET sector.

Janet also commented that the Open University of Netherlands had been leading 
some European research in DTDs and the need for learning object metadata.  It is 
possible that a site that may provide some information on this is www.itu.ne/pluto 
but Janet was not completely sure.  After visiting Norm Friesen it could be that 
Janet was referring to the Netherlands EML project which can be viewed at http://
eml.ou.nl 

Janet has recently had a journal article titled “Great Idea, but how do I do it? A 
Practical example of learning object creation using SGML/XML” published in the 
Canadian Journal of Learning and Technology that is a great reference for staff 
and projects embarking on Learning Object and Content Management projects.

Wednesday, 13 November, 2002
Meeting with University of Athabasca, British Columbia staff:

• Norm Friesen, Information Architect, CAREO Project

• Terry Anderson, Professor and Canada Research Chair in Distance 
Education.
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Norm outlined the status of Learning Object Repository projects he is currently 
working on and how they link into the many other CANARIE funded projects 
across Canada.  He is working on NETERA, CAREO and eduSource.

Netera Alliance is a not-for-profit corporation of universities, research 
institutions, government and small and large private-sector companies facilitating 
advanced information infrastructure in Alberta. It has offices in Calgary and 
Edmonton, and operates throughout the province. Its core role is to design and 
implement the next-generation Internet in Alberta - a high-speed research 
network.  This network, currently the world's longest Gigabit Ethernet network, is 
called NeteraNet.  More can be seen about NETERA at http://www.netera.ca/
about.htm 

CAREO is a project supported by Alberta Learning and CANARIE that has as its 
primary goal the creation of a searchable, Web-based collection of 
multidisciplinary teaching materials for educators across the province and 
beyond.  CAREO (Campus Alberta Repository of Educational Objects) is being 
undertaken by the Universities of Alberta, Calgary and Athabasca University in 
cooperation with BELLE (Broadband Enabled Lifelong Learning Environment), 
CANARIE (Canadian Network for the Advancement of Research in Industry and 
Education), and as a part of the Campus Alberta initiative.  More can be seen 
about CAREO at http://www.careo.org/ 

The eduSourceCanada project, funded at $4.6 mill (Can) will bring together 
Canada's leading experts in the field of e-learning.  They will collaborate on 
complementary work packages that together will enable educators to more easily 
reuse and exchange course content stored in digital form as 'learning objects'.  
TeleEducation NB and other participants from the Atlantic Provinces will be 
responsible for developing the Repositories Content Development and the Digital 
Rights Management packages and will be co-participants in the Metadata 
package.  ‘eduSource’, another CANARIE project based in Moncton N.B. will 
create a test bed of linked and interoperable learning object repositories across 
Canada and provide leadership in the ongoing development of the associated 
tools, systems, protocols and practices that will support such an infrastructure. 
The primary delivery mechanism for this test bed will be the broadband Internet, 
and in particular CA*Net 3/4 funded by CANARIE. 

The project will be based on national and international standards; it will be fully 
bilingual; it will be accessible to all Canadians including those with disabilities; 
and it will share and disseminate its findings with all of Canada.  More can be 
seen about ‘eduSource’ at http://www.edusource.ca/edusource.htm 

Norm also outlined some of the provincial projects such as POOL which is a peer 
to Peer educational project.  It is becoming more obvious that the ‘eduSource’ 
project is going to bring together many of the CANARIE funded projects(such as 
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NETERA, CAREO, OLA etc) outcomes to capitalise on learning technology 
research by testbedding and implementing networked repositories and content 
management systems.  Norm referred me to Stephen Downes in regard to DRM 
as that is one specific component in the ‘eduSource’ project that Stephen would be 
researching.

Norm has been responsible for the development of Standards in the NETERA 
project which has led to him having input to IMS, IEEE and ISO.  He is a principal 
Author of a report to the IEEE titled “Towards a Digital Rights Expression 
Language Standard for Learning Technology”.

Terry supported all of Norms comments and information adding that it will be an 
imperative that education research better understand the “open source” model 
opposed to “closed source” which is what I term the ‘enforced DRM Model’.

Norm with Terry’s support invited me to continue collaboration and exchange of 
ideas and information.  This has been ongoing since I met with Norm and he has 
also forwarded to me his draft version of the IEEE report listed above.

Monday, 18 November - Monday, 25 November, 2002
Meeting with CANARIE staff and Workshop presenters/attendees:

• Susan Baldwin, Director, CANARIE

• James Rossiter, Director, E-Learning Program, CANARIE Inc.

• Stephen Downes, Research Officer EduSource Project sponsored by 
CANARIE

• Paul Davis, Director, GrangeNet Australia (Australian equivalent of 
CANARIE funded through NW the Nation)
Australian Flexible Learning Framework
Flexible Learning Leaders Project 139



Flexible Learning Leaders Report
Technology for Sharing
CANARIE Conference/Workshop sessions, Hotel Wyndham Montreal, November 2002
Full transcripts of papers delivered can be viewed at www.canarie.ca

Speaker: Bill St Arnaud, Senior Director of Advanced Networks, 
CANARIE Inc.

Title: CA* net 4 Update

Date: 18 November, 2002

CA*net 4 and the third wave, see the CANARIE website for details of this 
infrastructure network across Canada, which is the third such network 
development and implementation in regard to broadband rol out to schools, 
colleges and universities in Canada.  It was funded in March 2002 and up and 
running in June/July 2002.

It was not stated in the conference but what became obvious to me in travelling 
around Canada (on trains) was that they have utilised the railway network, in 
particular to expedite cable rollout above ground using the existing railway poles 
and cable systems to mount the BB cables on.  Once viewed it become a very 
logical approach as most small rural and regional towns were originally serviced 
by trains and hence part of the infrastructure was in place.

Demands have outweighed expectations, that is as soon as the additional 
bandwidth has been provided it has been fully utilised so CANARIE is now 
looking at upgrading CA*net 4 sooner than was planned for.

Bill announced four upcoming workshops for NW practitioners to enable transfer 
of skills and knowledge to all IT infrastructure staff in schools, colleges and 
universities.  These included:

• NW research

• NW Security

• Next Generation of the Virtual Campus

• University Portals (including all web services.  In Canada all IT and 
Infrastructure staff report to the directors or heads of the educational IT 
faculties to ensure all educational needs are being met).

Generally customers, that is the school, college or uni, own the NW infrastructure 
if the organisation has more that one campus.  Canada has adopted this approach 
as a result of a previous model where a third party owned the infrastructure.  
Costs and charges grew exponentially until they were unaffordable.  The new 
model has more than halved the previous third party’s charges.  This will follow 
the same model that has been adopted in recent years of utilising third party 
supported main-frames to the use of PCs within schools, colleges and 
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universities.  Because the customers own the infrastructure it is possible to have 
many different schools, colleges and universities utilising the same BB wire.

The trend in the US and Canada is for educational institutions to put in their own 
BB infrastructure networks so that they own them and have better control and 
management of their costs.  In this model it is general that the contactor engaged 
to put in the infrastructure also provides with in the contractual arrangements 
maintenance of the cables and peripherals for a five to ten year period.

In discussions about the impact of the third wave, Bill’s observations were:

• the first wave was email and file transfer protocols

• the second wave was the introduction of WWW, and

• the third wave will be P2P, web services and grids.

The third wave components will all demand closer links with the teaching 
faculties than ever before to the point that they will need to be managed through 
the faculties to ensure the services are being provided.

Can we build these tools and services in open code— that is now the challenge?

• Web services equal a protocol of protocols defined through an XML 
schema that can only be determined by the educational faculty first.  Once 
that is achieved the business rules and schema will then follow suit.  
Educational services are managing Web services in Canada.

• Grids, as opposed to organisational networks, are emerging and they are 
being integrated with organisations’ Web services.  This is an architecture 
where the next generation of super computers will sit in the Ethernet 
(before the third wave we would have said WWW) and organisations will 
not have a need for the purchase and maintenance of the current NW 
server infrastructure currently used.

Bill finished by posing the following question to the workshop attendees;

“What effect will the “Third Wave” have on Education and Society?

*******************

Speaker: Dan Atkins, University Michigan, keynote address

Title: Overview of the findings and recommendations of the recent 
US National Science Foundation (NSF) Blue Ribbon Panel of 
Cyberinfrastructure. Draft paper at  
www.worktools.si.imich.edu/workpages/datkins/oo1.nsf  

Date: 18 November, 2002

Dan commented that the draft addressed:
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• Cyber infrastructure needs.

• Identification of new opportunities emerging as a result of the emerging 
technologies.

He also commented that he would make his slides available on the CANARIE 
website.

The report likens new cyber infrastructure to the days of opening up new lands 
with highways and railways being the same as today’s broadband rollout.  For this 
reason the draft report emphasises that Government both state and federal, 
private enterprises and funding bodies needed to see it as critical to the 
communities they lived and worked in.

The NSF is recommending in their report that the cyber infrastructure model 
would be one of a grid and grids within grids similar to the move recently to 
shared power (electricity) grids.  The cyber infrastructure grids would include 
high end next generation computers (PACCIs) being the engines linked by 
middle ware to serve grid users.

Demands will be for improved metadata, interoperability, authentication, security 
and advanced data mining of data stored in cyber infrastructure spaces.  Data 
would be in the form of object packages and concept packages (see Bruce Schatz’s 
paper on the third wave) and not the commonly used data/text packages of today.

The foregoing is an indication of what can be expected of the third wave which it 
is predicted but some claim is on us now.  [For those of you who know something 
about Web surfing you are probably aware that third wave is the biggest and the 
best and more often than not is on you before you know it].

The first wave was identified when academics first used the Net for research 
purposes.  Their use was mainly restricted to email and access to research data 
bases.  Arnett was a good example of this in Australia.

The second wave occurred in the early 1990s with the inception of the WWW 
which led to many individuals being able to put up their own Web page for either 
commercial research or personal reasons.  In the early times of the second wave 
many enterprises and individuals were still becoming familiar with email and web 
pages.

Revolution of science,
engineering, research

and education including
educational research

Current research is
indicating these

requirements

Computation

Content

Content
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The third wave is on us now and is demanding a cyber infrastructure.  Much of 
this has come about by the use of the Internet growing in exponential rates.  
Organisations have found that they have no sooner increased pipe size and their 
community has gobbled up availability and are demanding more by bringing their 
NW to its knees.  It is envisaged that the third wave will be of immense benefit to 
science, engineering and education.

This will lead to wider distribution and interconnection of services/resources 
which in turn will/are demanding repositories that are well indexed and reside on 
the Internet and not necessarily on an institution’s or enterprise’s network.  The 
new focus will be on Web Services and not hardware, software and infrastructure.  
This focus will need to be led by the scientists, engineers and educators and not IT 
and infrastructure people as currently occurs.

Content demand for users of the Web is increasing at exponential rates which is 
demanding managed and curated data repositories residing in and linking on the 
grid.  These will be representative of data packages, object packages, concept 
packages including the people and resources needs for the repositories holding 
the data.  In other words the cyber infrastructure will be quite transparent to the 
end users.

Dan made reference to a new book “Higher Ed in the new age” at this point but 
that is all I have of the reference.

Higher Ed will need to continue improving its knowledge management capacities 
to the extent that it will need to exceed in collaboratory and/or collabratory 
activities.  That is it has to become far more proficient at collaboration and 
cooperation with partners outside of their own boundaries whilst working in 
collaborative labs/testbeds if they are to survive.

The impact on eduction is obvious leading to multiple use and reuse of 
information.  NSF is committing to this need to the tune of $1 billion per year to 
ensure they meet the demands of knowledge and content management for the 
new generation of learner which they believe is at their doorstep now.

*******************

Speaker: Pierre Bouchard, President, Quebec Research and Education 
Network (RISQ)  given in French with translations

Title: RISQ Update

Date: 18 November, 2002

This Project has Hull connections (Hull Canada).  Hull in Canada is in Western 
Quebec  but because of it location tends to have life and business links with 
Ottawa.  
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RISQ was established in 1999 when the Universities of Canada wanted to provide 
their own access for the WWW.  Its main objective was to reduce the rising costs 
of schools, colleges and universities in the Province of Quebec being connected.

RISQ saved universities 3-4 time the cost of access to BB.  RISQ is a “not for 
profit” organisation and has spent $1.2 million Can. for the installation of 4,000 
kms of fibre-optic cable rollout in the Quebec Province.

90% of the installations across Quebec schools, colleges and universities are 
running at 100 mb/sec.  Colleges have commenced working on the “Wired 
Village” concept.  That is from what I could gather very similar to our 
Community Online Access Centres and it is interesting to see that they are 
establishing similar cooperation and collaboration as TAFE Tasmania has been 
doing over the plast one to two years.  The “Wired Village” model is a 
Government of Quebec initiative.  It did emerge during the course of the 
conference that other states had similar initiatives.

The second objective is to work with local schools, colleges and universities 
boards in Quebec who were not included in the first round of RISQ and to see 
that these become connected to the Province’s BB infrastructure.

The final aim/objective of RISQ is to have as many schools, colleges and 
universities in Quebec connected through fibre-optics as they (the Quebec 
schools, colleges and universities) see needed.

Rates for school (etc) connectivity are calculated on the school (etc) population (I 
presume total population of students and support staff).  Bandwidth through 
RISQ has been achieved as equal across Quebec regardless of the location of the 
organisation.

Rates for schools, colleges and universities to connect through RISQ are 
calculated on both the connectivity costs and what the needs are.  In other words 
if a small community needs exceed their ability to pay then consideration to 
connectivity cost is given.

It is planned that the RISQ model will be emulated across Canada in other 
provinces.

Currently the book value of the RISQ NW is $40 mil. and RISQ has no debt to 
service.

One of the main objectives was to support and promote equity in access to 
broadband regardless of the schools, colleges and universities location or in fact 
the location of their students and staff.
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Operating and IP equipment replacement is being raised as an issue now so that 
when that is needed (sometime down the track) there will be funding to support 
the same.

The project encountered a number of challenges and I [PB] will try to cover some 
of them here so that other similar projects may learn from our experience.

• Being an innovative network that would also be accepted as such.

• Coping with all the people issues both within the project and also the 
general public.  Pierre cited an instance where cable rollout was delayed 
two to three weeks in one particular neighbourhood due to a member on 
the public opposing overhead cables in front of her home.  The eventual 
outcome was that the cables were laid underground for that location.

• Meeting the demands of community networks in rural and regional areas.

• Accepting and moving forward quickly with windows of opportunity as 
they appeared.

Costings per kilometre of the broadband rollout was:

• $8,000 Can per kilometre on average with the following variables.

• $12,000 Can per kilometre in the greater Montreal district due to some 
cables needing to be laid underground.  Not all as stated in the above 
examples because in some locations there were no poles to string the BB 
cables from.

• $6,000 Can in rural and regional areas as it was less problematic.

• These costs were approximately $2,000 per kilometre cheaper than the 
industry standards quoted.  For the distances covered by the network this 
represents a saving of $80,000.

More can be seen about the project by visiting the website at www.risq.qc.ca

Pierre’s parting comment was “you have to dream (they were told it was a dream 
when first conceived) and then follow the dream”.  It took 12 years to achieve their 
dream.

*******************

Speaker: Michel Rosciszewski, Directeur general de l’autoroute de 
l’information Culture et Communications

Title: Villages Branches

Date: 18 November, 2002

Michel is responsible for the government’s Information Highway.  In 1998 
government introduced a policy that in essence outlined its commitment to 
“fairness in access for all community members”.  This was in line with other 
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government policy which had an overarching objective and that "Canada would 
become the most connected global community to assist its e-Education and e-
Business initiatives".  This paper is about their “Connected Villages” project in 
which there were two main objectives:

• maintain operational expenses

• protect the communication assets of the communities.

In 1999 the first link Montreal to Sorrel was completed. It was achieved using a 
condominium type fibre optic node.

The “Connected Villages” project set out to achieve the following:

• To offer all Quebec residents access.

• To avoid for schools unnecessary costs and in fact minimise price hikes 
they had been experiencing through third party providers.

• To provide cheaper high bandwidth access to the Internet for all schools.

• Promote affordable partnerships with telecoms.

• Costs for the “Connected Villages” project were estimated between $150 
Can mil - $170 Can mil.

• Partnerships are a criteria that must be met by schools and or communities 
to gain funding with\ in the project.  No funding goes to the enterprise 
partner but they get opportunities for $s amotisation for equipment they 
invest in the community.

*******************

Speaker: Will Bauer & Steve Gibson, President of APR Inc and 
Assistant Prof Digital Media Faculty of Fine Arts, 
University of Victoria respectfully

Title: Visual Music and Spatial Art

Date: 18 November, 2002

Their project is known as WAMIE, "Wide Area Media Integrated Environment" 
and it grew out of interactive art at the University of British Columbia, Canada.

It consists of a 3d tracker for lighting sound and so can then track remotely the 
above.

Initially an interactive arts program but it is seen now as having other potential 
uses for interactive e-education.

It uses: 

• robotic lighting

• realtime video projection
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• multi channel sound

The downloads come in “Just in Realtime”

You can view more at www.positioning_research.com

This product offers opportunities to explore other remote realtime control 
activities.

A practical demonstration was given with students at Victoria campus of 
University of British Columbia controlling a game of PONG (similar to squash) 
from the remote site whilst they were competing with conference attendees.  It 
appeared to be very interesting with no time lag whatsoever.  The opportunities 
for e-learning interaction with students over a distributed NW, including the 
ability to take control at a user end, being very apparent.

See Canada’s Broadband Project “Ca*net4 Access Point” at http://www.canarie.ca/
canet4/connected/canet4_map.html

*******************

Speaker: Aubrey Bush, Dir Division of Advanced Networking 
Infrastructure, National Science Foundation USA (NSF)

Title: Networking Futures

Date: 18 November, 2002

The NSF is an independent agency of the USA Government.

Its role is to ensure the health of research and academic directions for the sciences 
and education within the USA.  It does not however, conduct research in its own 
right but will sponsor research to be undertaken by third parties.

There are currently two main activities:

• Advanced network research

• Specification research (for NW, systems and codes/language).

Generally these build on ‘middleware’ projects where tools are being developed to 
provide interoperability.  This will enable better transportation on the network.

Currently NSF is working on a three-tiered model which consists of:

• Operational research ("Abeline")

• Experimental infrastructure networks (EIN)

• a research testbed network (RTN)

Trustworthiness is one of the big application challenges in the NSF research 
projects and it is becoming the big challenge in practical applications of networks.  
It includes:
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• authentication

• privacy

• security

• intrusion

• detection.

NSF is currently funding research in these areas.

Some of this will be revealed as the Conference continues because Canada is 
generally leading the way globally and as such have received some funding grants 
for research from NSF.

*******************

Speaker: Bruce Schatz, Prof Graduate School of Library and 
Information Science, University Illinois

Title: "Third Wave" Concepts across the Interspace

Date: 19 November, 2002

Internet is packet transmission.

Interspace will be a concept navigation across distributed repositories.

Levels of indexes:

• Technology

• Engineering

• Electrical

• IEEE

• Education and Training

Informal Area:

• Communities

• Groups

Arnet
1965

Packets

Internet
1995

Objects

Interspace
2005

Concepts

Third
Wave
Australian Flexible Learning Framework
148 Flexible Learning Leaders Project



Flexible Learning Leaders Report
Technology for Sharing
• Individuals

*  This group can't afford indexing presently, therefore the data objects they create 
can't be found.

Distributed/connected world:

• Community repositories in interspace

• P2P NW Info

• Every person performs every task

• User, Librarian, Indexer, …..

See IEEE paper by Bruce or his site canis.uiuc.edu about existing technology that 
will move together.

New world concepts not packets, indexing  navigating  switching 
 flying

Scalable semantics auto indexing, domain independent, statistics clustering

Computer concepts.

Concept switching rather than packet switching.

• Beyond objects to concepts.

• Beyond search to analysis.

• Problem solving via cross correlation.

• Every community has its own special library.

• Every community does semantic indexing.

The future will be socially redeeming rather than a commercial record.

*******************

Speaker: Ted Dodds, Associate Vice President for IT, University of 
British Columbia

Title: UBC e-Strategy (*Look for his paper on CANARIE)

Date: 19 November, 2002

Typical top-heavy driven institution.

Didn't engage consultants.

Term Semantic Regoo

Concept space Concepts
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Introduce "Town Hall discussion" and invited innovative key speakers to come in 
and invigorate, rekindle and motivate staff.

Open Source Java Spec interest group:

• Using Java XML

• Clearinghouse like TLC

• U Portal 34,000 + users MY UBC

It appears that Web services sits with faculties and not support services such as 
ITSI.

• My UBC using WebCT.  But still only single logon to my UBC.

• We can download open source code and develop our own portal if we like.

• Sun, architecture + U Portal + open source works for us.

• Web services = shared network solutions.

• UBC has self assessment, self admission with e-business solutions.  Has 
access to library, parking, etc before being on campus.  This is typically 
"Web services".

• Spending $30 million upgrade of University of British Columbia 
infrastructure.

*******************

Speaker: Jeff Gumpf, Case Western University

Title: See this paper

Date: 19 November, 2002

• XML standards are the backbone of Web services.

• SOAP (Simple object access protocol).

• WSDL (Web services description language).

• UDDI (Universal description discover and integration).

• WS arch will overcome problems of interoperability, authentication and so 
on.

e-Business e-Learning

PEOPLE

University NN
Business proces re 

delivery

Sustaining Ops
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• REST (Representational State Transfer)

The downers

REST could be better than SOAP with SOAP many technologies must be 
reinvented.  REST, however, works because it keep the interface complexity from 
scaling.  It is similar to UNIX pipelining.

Uses Peeosh Inc's Campus Athena portal middleware using Oracle 9I.

Portal role = to bring users closer to organisation data.  Therefore = customer 
services = self services.

Why Web services for students and UBC:

• 90% no intervention. )

• 8% require generalist intervention. )  = better student services

• 2% require specialist intervention. )

The students love it and staff are starting to.

*******************

Speaker: Rene Marquis, Director of IT Laval School Board

Title:

Date: 19 November, 2002

Portal access for students and teachers to access many Web services.

Students can download project resources at school, college and/or home.

Online homework helper for students, parents, community facilitator.

Vision

Universal 7 x 24 access regardless of location.

Reduce recurrent costs.

Strong pedagogical presence.

See "new dream" graphic on site when up.

Network centric work station.

*******************

Question: Is it what it is? )Critical

Answer: Search must be on content not 
on what it is labelled as.

)advice for
)indexing
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Speaker: Stephen Downes, Senior e-Learning Research Officer C-
NRC/eduSource

Title: (See also Griff Richards’ Journal)

Date: 19 November, 2003

Will address:

• Problem e-learning.

• EduSource funded to bring together many Canadian e-learning project 
findings to solve problem.

• Future.

Some of the problems:

• e-learning problems are about silos, therefore not shared and/or 
interoperable.

• LCMS aid and abet this.

• Software support licence changes are required to permit interoperability.

• Standards can become too restrictive.

• LCMS can be too large and too expensive.

• Closed market place - alliances and exclusive distribution - e-books aid and 
abet this.  (One word it is an SD word).

• Disintermediation - no third party assessment of learning objects or 
package of learning objects.  Need third party authorisation.

• Selective Standards - SCORM etc integration with Web services is a must 
but we're not there yet.

• D.R. = DR mismanagement.  The licence process is too clumsy yet but it 
needs to improve.

eduSource project

eduSource Canada funded by $4.4 million:

• to establish network of interoperable learning object repositories (bringing 
together many CANARIE projects).

• provides forum for other Canadian projects.

• usable/accessible by all Canadians.

• see slides for partners.

• Stephen Downes is chair of vision group, ie where is the project going, it 
will be organic and evolutionary.

Repository in a box (see diagram).

Some of Stephen Downes' thoughts of how eduSource will evolve:
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• VisCom establish design principles set:

• Standards and standards compliance.  Tagged etc free of royalty.  
Compliance to be open, therefore standard tolerant > similar relative.  Will 
be using CANCORE.

• There will be an infrastructure layer open source and free access, but 
improved functionality may/will cost.  ie open source is not necessarily 
free.

• Distributed architecture.

• Open market place, open for any one to contribute or retrieve learning 
objects.

• Open rights managements, ie no or limited costs and (PPP) licence 
transaction methods that work.

• Core competencies.

• Learning object repository.

Future

• Contrast to lib mod - We must move away from lib mod, ie create 
transactions  process.  This will enable any edu service and a fully 
integrated educational service. Must be available.

• Secondary components - www.downes.ca/files/canarie.ppt.

*******************

Speaker: Janet Murphy, Project Manager, ABEL B.B. Enable 
Learning - www.abelearn.ca

Title: See National dream on CANARIE.

Date: 19 November, 2002

Canadians are now seen to be "born digital".  Now this demands our (educators) 
obligation to met their needs.

Collaboration is now the seventh essential skill needed for survival (equal to key 
competency).

Currently all education resources are all over the place.

This is not a new distinctive model (ie teaching and learning online) it is a new set 
of tools and opportunities.  Educators have to meet the demand of those born 
digital.

@bel is about the pedagogical development needed in learning objects.

Collaboration is essential, this demands time.
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Innovation that enables.  What is possible?  Almost anything with all of Canada's 
projects.

See Janet's slide "The Dynamic Classroom".  Good quote for end of my Tasmanian 
talk "A connected nation is more than the wire cables and boxes.  It is about 
education and training being available in a timely way and therefore it can only be 
achieved by education leading and not wires, cables and boxes."

*******************

Speaker: Weiming Shern, Senior Research Officer C-NRC

Title:

Date: 19 November, 2002

Scaleability and adaptability in grid computing Web blow.  Agent based 
techniques.  Achieve this.

*******************

Speaker: Carol Kunze, Attorney

Title: The Philosophy of Open Source, Napa California

Date: 19 November, 2002

What is Open Source (free software) - four freedoms

• Open source code has to be freely available (not always available) not 
allowing IP& copyright stranglehold.

• Must be free to copy.

• Must be free to modify.

• Free to distribute.

Implications of the four freedoms:

• Can't make a profit.

• Any profit would be aggregated back to zero.

• This can lead to implications if you value add and then want to distribute.  
This may demand second costly licence for open source.

• Companies give up right to profit from government.

• Companies may pay programmers to work on Linux kernel.

• Companies may get together and contribute of value add.

• IP&C has no monopoly:

• Making interop enable products or

• servicing its own product.
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• The user can customize it and fix bugs.  This maximises efficiencies to fix 
bug.

Legal distinction between traditional software and open source.

• Titles are transferred.

• Corporate software = title reserved, therefore MS still own the physical 
copy.

• Therefore you don't own it but get a licence to use it only.

• Relies on IP to enforce permission notice.

• Corporations relies on Corporate Contract Law.  Therefore open source 
products where only the owner can enforce.  User has Estoppels Defence to 
copyright infringement.  Therefore if you want to copy and distribute after 
you value add OS you could be in breach of IP&C of OS

Copy Left

• General public license.

• Can only redistribute under same as licence.

• Thus all source code to all modifications must be available.

• This ensures it is relevant.

• Inhouse can distribute.

• 70% source code can be distributed in GPL.

Quite often eg Linux can come with up to 800 IP&C licences.

Who writes OS?

• Individuals.

• Non-profit organisations.

• Some corporations.

• Done through collaborative process

• Cathedral vs market bazzar.

• OS is judged by peers not corporate management.

How is it distributed?

• Free download.

• $5 entire third Party CDs.

• Corporate Dist CDs, manual, services, this is where CDs are made.

• You can exchange for donation.

Benefits:

• Quality (many coders fixing bugs).

• Security.
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• Price EU "Floss".

• Competition.

• Less obscelence.

• Write once use forever.

• Get everyone else's improvements.

Political Issues:

• Control  Who is in charge?

- Modify

- Fix bugs

Government Use:

• Should government be mandated to use OS?  Maybe?  

• Should open fix formats be mandated?

Saving Civilisation

• Has capitalism topped out?  

• Cyclical greed syndrome, are we in one?

• Have all professions become businesses.

• Where should profit to be derived? and what should be free?  Therefore is 
open source a new way of a new world?

• Are we getting beyond our technical competence so can open source 
provide needed dispersal of information to avoid obsolescence.

Open source is up to us.

Question: Eduspecs v. EduSource.

Answer:  eduSpecs is a repository for Canada in a global perspective. 
EduSpecs sets and maintains standards.  Some standards may 
affect OS and free objects.  eduSource, at this stage, has a 
challenge to be open source and free also.

*******************
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Speaker: Ron Johnson, Vice President, CIO/CTO University of 
Washington

Title:

Date: 19 November, 2002

Owned fibre infrastructure.

National Light Rail.

*******************

Speaker: Dae Young Kim, Professor Chungnam University

Title: Lamda Networking in Apan

Date: 19 November, 2002

APAN - Asia Pacific Advanced Network.

Australia is a member of this project.

Laying backbone BB links Northern Japan  Southern Australia.

*******************

Speaker: Sam Mokbel, Project Director, Orano

Title:

Date: 19 November, 2002

Bought 20 year access to dark fibre.  Fully operational by Spring 2003 then to be 
self sustaining within three years connecting 100 Ontario Institutes, K-12, 
colleges, universities for R&D + Edu on one pipe at OC192.  All Orion POPs will 
be gigabit capacity.

Connectivity  is driving force not Internet access.

*******************

Speaker: Doug Bowman, Director Media Voice Communications 
Inc.

Title: Birds of a Feather Session

Date: 20 November, 2002

"Access Grid" in Canada.

Run as a Virtual Campus (VC) over BB.  2 way video and audio.

VCs to Vancouver.  The resolution is incredible.
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130 sites worldwide.

Not publicly available.  Register and it is password protected.

Basic specifications see site.

MOO provides operator back channel.

Supports PP.

Supports H.323 access via VRVS.

Rack hardware:

Row of H.323 Polycom/Tandberg VC appliance (Bridge connects 1 local + 3 
remote sites.  Remotely Mgs conference via HTTP.

3&4 Sweet Spot.

Sites Sherridan College - Ryerson Uni - Uni Calgary - New MIC Vancouver

Bandwidth 2 MBS.  See www.accessgrid.ca.

Multi Sites 28-30 MBS.

* Need to raise this with our TeleHealth program.

Broadband rollout for Canada:

• Community access through wired communities including schools and 
libraries.

• Goal is to provide all Canadians with affordable access.  That is regardless 
of isolation.

• Rural input 24% GDP (to economy)

26% employment in rural

• 3 x 1gh CPU's MAC)

• 4 Video Cap Cards)

• Matrox Quad display CD)

• Sound Blaster 128 audio CD

• Gentner Echo cancellation (This is 
essential)

• 4 Cann VC Cams)

• 4 Miles)

• 1 Widewall)

• Up 7 x 24)

$70
$45 HW/SW
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• http://broadband.gc.ca  See more information.  They plan to be the most 
connected country in the world.  Their economy is starting to reflect this.

• Proposals must come from communities by way of BP etc and if accepted 
the community is then eligible for $30,000 for their connection.

• 50% funding, can be in kind, must be provided by the community.

221 applications

1969 community centres

$5.3 million allocated.

*******************

Speaker: John Sherwood, Dalhousie University

Title:

Date: 20 November, 2002

Dark fibre 6 km cost $44 million for 20 years, 36 strands which Dalhousie share 
with three other users.

Entrance $7,000 - $40,000.

1 user is able to save their investment in approximately one year.

*******************

Speaker: Mike Hrybyk

Title:

Date: 20 November, 2002

Piggybacking on commercial cable that is underutilised.

This allowed them to access fibre at three sites anywhere up to 300 klm apart.

Cost $4.5 million, paid for over 10 years.

40,000 POP towns have distinct advantage over large cities to install dark fibre.

Many examples of sharing dark fibre with local councils, libraries, schools etc.

*******************
Australian Flexible Learning Framework
Flexible Learning Leaders Project 159



Flexible Learning Leaders Report
Technology for Sharing
Speaker: Luc Desrosiers, Risq

Title:

Date: 20 November, 2002

4,300 km cable @ $4,500/k

15 POP sites

$175/km maintenance per annum.

Simple to operate.

Easy to upgrade (plug and play).

*******************

Speaker: Jim Smith, CIO Peel District Board

Title:

Date: 20 November, 2002

CuW  ISDN  Wireless  Fibre 

Only when they got to DF did they control costs and provided the bandwidth that 
finally met students’ needs.

• Were looking for internal client need to be met not the marks.

• Stability

• Reliability

• Cost knew they had to pay for it but could they afford DF to 29 schools.

• Another community group covered 250 km in their area.  This equals 25% 
of Peel’s needs.

• So then worked with local Hydro.

• Put in a NN within NW.

Friday, 22 – Sat 23 November - Tuesday, 26 November, 2002
Meet with staff working in National Research Council of Canada which reports to 
CANARIE re e-learning.

• Toni Roberts, TeleEducation New Brunswick/TeleCampus

Meeting with Toni Roberts, Manager TeleCampus, TeleEducation NB 
Fredericton Canada  toni@teleeducation.nb.ca

Toni has spent 4 years in TeleEducation which is an electronic classroom 
strategically placed around the Provinces.  TeleEducation has been running for 
many years and was a carryover from distance education days.  In recent years 
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this has changed and as such is online utilising access centre’s (virtual campus 
system).  The computers for libraries program has also provided access to many 
users of the electronic classroom.

TeleEducation is responsible for K-12 and post doctorate education within New 
Brunswick.  Predominately the curriculum delivered though is secondary level.

Toni also works closely with Norm Friesen and has a specialty in working with 
metadata.  This lead to Toni working with Norm on the CanCore project.  Toni 
represents Education Canada on IMS at the ACCESS Group level and Norm 
represents Education Canada on the Digital Repositories Group.

TeleEducation provides:

• Infrastructure and technical support for the online virtual classroom.

• Site facilitators’ support.

• an instructional design team that is based in Moncton.

• Facilitates workshops throughout the Province as information sharing and 
awareness exercises.

• A program development fund for both the community and education 
sectors to bid for funds that will allow further development of programs for 
the online virtual classroom.

TeleCampus commenced in 1996/7 and is a metadata repository.

• Its content is Learning Object metadata set up for teachers, students and 
the community to access.

• It first used Dublin Core then moved to IMS Standards compliance.

• Currently there are 15,000 records which can be indexed again if required

• It was part of the POOL project looking for learning objects of fine 
granularity.

IMS work and comments:

• IMS was not concerned about interoperability or semantics

• IMS is now working with IEEE which in effect covers the above areas of 
concern.

• SCORM is very much for training only and as such is not suited to 
education.

• SCORM images elements are mandatory.

• TeleCampus points to learning objects that could cost, in other words it is 
commencing a DRM process.

• Teachers are supportive of the TeleCampus repository particularly with 
their P2P model (POOL).
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• CANARIE funded 50% of TeleCampus and then continued support of the 
project.

• TeleCampus has good indexers (staff who index Learning Object with 
metadata) which commenced as an indexer doing three records an hour 
whereas they can currently do 20 records an hour.

• Harvesting in TeleCampus is automated – object – subject – keywords – 
description – use age range for object – title – author etc.

** See book titled “Handbook of IT Educational Technology” authors Adelsberg 
and Pawlowski

Greg Sprague, Executive Director Integrated Technology Services, University 
New Brunswick, Fredericton.

Did not proceed due to Greg suffering a heart attack the evening before.  
However, it had been arranged that I meet with James Kerr of the Electronic Text 
Centre.  James is a colleague of Sue Fisher who works with Norm Friesen and Toni 
Roberts on CANCORE projects.

James Kerr, Electronic Text Centre (same service as L&BT), University New 
Brunswick, Fredericton

James outlined the work of the Electronic Text Centre which is very similar to the 
work undertaken by L&BT in that they are still very much into hard print 
publishing for the university whilst also publishing many online courses/content 
as well as online journals.  The Electronic Text Centre is also implementing 
CANCORE at the university as its metadata standard/vocab.

Rod Savoie, Group Leader, e-Learning, National Research Council, Moncton, 
New Brunswick

Atlantic Op Organisation (ACOA) - 700 staff to support NB/  SME in 'kick starts".

NRC similar to CSIRO.

Criteria for funding technology must exist.

19 research institutes.

Rod Institute Ed Technology
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Getting broadband VC soon to assist in getting information and critical mass for 
work efficiencies.

Larry Corba, Ottawa, Spec DRM

See key packages in CANARIE Paper.

Each partner responsible for a package with flexibility.

NRC, DRM, ½ Metadata, repository content.

Have to buy in 50% of funding.

*  Eu Universal Project.

How eduSource might work

NRC

Research units

E security - privacy - trust

EDU
Source

Partners Collaborative

New Athabasca Uni Alberta Waterloo Tele Uni NB DE NT WK

20%
more work

Co Work

CANARIE Fund
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• User revised in business models is a good model.

• Bartering 10 in 10 out.

• U information meet profiler - agents.  See architecture draft (Rod Savoi to 
email).  Business and s-Emantic rules will automate this.

• Hope 16 months finish 2004 March.  Will need third party metadata with 
translation schemas.

• Army security scenario.

• Canadian Government Website "Common look and feel".  Dublin core 
tagging compliance.  We have 12 months to fix or be shut down.

Answers:

NRC is supporting EduSource over all.

Cononic - summarise tool used to summarise large documents based on the 
document’s words and how they interact with document’s other words.  NRC 
integrated group.

* .IIT.NRC.CA   Google extractor and NRC.

*  Advise Rod of IPR Systems.  Check out rule ML.

*  See protection of SCROM Compliant.

Magdam Mourad

Magdam@us.ibm.com

Standards flex across SCORM/IMS/IEEE.  Must tolerate international standards.

• Probably P2P System Harvesting and exposure, similar to DNS.  Pool was a 
good precedent to this.

• Everything will be XML (transport layer).

• Similar transport details open archives project.

• Most resource are free and will continue.  (We hope.)  Question:  What will 
you use for DRM?

• Yes Merlot but don't want to work that way.

• Continue dialogue with Rod on all DRM issues for EduSource.

• Agree for teachers IT and metadata tagging must be transparent.

• Currently building middleware for interoperability.
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Wednesday, 27 November - Thursday, 28 November, 2002
Meeting with:

• Ian Dolphin, University of Hull, Learning Objects Metadata Project

• Paul Miller, University of Hull, Learning Objects Metadata Project

• Dr Steve Jayes, e-Learning Manager Edexcel, BTEC London, and 
consultant to the Hull University learning Object Repository project.

Meeting at Hull University, 27/11/02 with Ian Dolphin, Paul Miller & Steve 
Jayes

Hull University’s effort in Learning Object repositories is focusing on interactive 
objects and they have developed a four layer object model.  They believe without 
this level of definition they cannot state what an object can or can’t do within the 
repository.  The Hull project is titled Iconnex.

Hull is working in cooperative ways with the following Learning Object 
repository projects

• Edina and MIMAS at Manchester University

• the Netherlands EML project

• Jisc.

They have developed Iconnex over the past two years and have had involvement 
with commercial entities which has proven very beneficial to both the university 
and the commercial entities.  This model is allowing the university access to 
resources of the commercial entity free of charge and the entity is having their 
resources tested by the university.

In response to where the university is heading with learning objects they believe 
they have been establishing credibility within the university over the past two 
years and they are now at a point where most schools in the university are at a 
point where they are prepared to “buy in”.  So in effect over two years they have 
been working with a “proof of concept” model.  Icnonex works on a project model 
where the project team consists of Icconex team members, Steve Jayes who is a 
consultant working with the university and academics to ensure all pedagogical 
issues are understood and included in the Learning Object.  The development and 
then use of the Learning Object is based on a community model, that is the 
community of users needs are central to the Learning Object development phase 
and then once implemented they are mindful that a community will use and 
maintain/value added to the learning object.  I viewed Learning Objects which 
included a nutrition object which was very similar to the Tas Edu one “The 
Fridge”, a math calculation one that can run in several languages, ie based on a 
user profile it will then present with that user’s first language as they sign in.
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There are no plans at Hull at this stage that will allow a Learning Object to be 
resubmitted to the repository after they have been recontextualised or value 
added to.

VLEs (Virtual Learning Environments) such as Black Board and WebCT are 
proving too inflexible and Hull University is looking at other options.  One of the 
other options being considered is a product out of India known as SARAS.  They 
had only just received a copy of this and the producers are having them testbed 
the product.  SARAS is possibly looking for other education organisations to do 
similar.

Action: Do a search on SARAS and make contact with them.

Standards being used at Hull are as follows

• IMS  v1.4

• Content Packets v1

• SCORM  v1.2

• QT 1 (or I)  v1.2  which is a new Indian std.

Hull is also doing something with a European standard known as “Athens” which 
to the best of their knowledge has just been granted an extension to operate after 
it was planned to finish in 2002.  It is supposedly a SOAP application and provides 
for Web Services for portal delivery.

Hull has also developed a portal for the delivery of the organisations services 
including the learning object repository.  The portal is designed as a “thin on the 
top” model which in other words will just act as a pointer to where the Web 
services reside.

DRM is not seen as a major issue yet (it was my observation that my discussions 
alerted them to many of the issues surrounding DRM).  Paul Miller is 
representing Hull University on many international committees and as such it is 
hoped they will keep abreast of DRM issues.  It is hoped that others will solve the 
DRM problem for them.

Ian, Paul and Steve all committed to ongoing dialogue in relation to Learning 
Objects, repositories and DRM, if I continue to make contact with them.
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Friday, 29 November, 2002
Meeting with:

• Luc van den Berghe, Workshop Manager, CEN ISSS Information Society 
Standardisation System

Meeting at CEN ISSS with Luc van de Berghe 29/11/02

Luc outlined the role of CEN ISSS as that being a secretariat funding and 
overseeing many workshops for the “fast tracking” implementation of standards 
for members of Euro.  Workshops were implemented in 1999 as a way of fast 
tracking because it was felt at that stage if the practice of previous years where 
items were brought to CEN ISSS for ratification they then required dissemination 
and discussion before becoming a standard.  Workshops go through a business 
planning stage before receiving funding and it is in this stage that a workshop 
gains enough credibility and support to proceed.  Once approved the Workshop is 
called, with the intended members as per the business plan, to a “kickstart” 
meeting where the goals are stated and discussions and debate begin.  Generally 
the discussions are quite focused at this point and then from the kickstart meeting 
the topics broaden to engage academic debate that is meaningful to the purpose 
of the workshop.

Sometimes at this point a workshop can collapse due to a lack of consensus of 
workshop members and there have been some instances where this has caused the 
workshop to be wound up prematurely.  Ideally though the business case should 
have prevented this premature conclusion from occurring.  Generally the 
workshops proceed beyond this point and tend to in the final stages focus on the 
narrower/specific goals enabling consensus and the finalisation of a report that 
goes to CEN ISSS.  Once the goals of the workshop are met and the report has 
been ratified by CEN ISSS the workshop concludes.  However, some reports 
recommend further research and discussions which may/can lead to a new 
workshop being created.  It was not qualified but I gained and impression that this 
method of determining standards has more that halved previous practices.

Luc provided a lot of printed material about CEN ISSS and committed to ongoing 
dialogue in reference to CEN ISSS DRM developments.
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