[image: image1.wmf]
CanCore Initiative

CanCore Learning Object Metadata 

Metadata Guidelines version 1.1
cancore initiative

Metadata Guidelines

Written by 

Sue Fisher, Lori Tozer, Electronic Text Centre, University of New Brunswick 

Norm Friesen, CAREO Project, Athabasca University

Anthony Roberts, TeleCampus

Project Leaders:
Terry Anderson,  CAREO, Athabasca University

Alan Burk, Electronic Text Centre, UNB

Rory McGreal, Athabasca University 

( 2002, CanCore Initiative

Athabasca University • Edmonton Learning Centre

7th Street Plaza • 10030-107 St.

norm.frieen@netera.ca
Acknowledgements

The authors of this document wish to thank the following institutions for their generous support in the development of these guidelines:

Alberta Learning (http://www.learning.gov.ab.ca/)

Athabasca University (http://www.athabascau.ca)  

CANARIE, Inc. (http://www.canarie.ca/)

Electronic Text Centre, University of New Brunswick (http://www.lib.unb.ca/Texts/)

EduSpecs (http://eduspecs.ic.gc.ca/)

Industry Canada (http://www.ic.gc.ca/)

Office of Learning Technologies (http://olt-bta.hrdc-drhc.gc.ca/)

Netera (http://www.netera.ca)

New Brunswick Department of Educaiton (http://www.gnb.ca/0000/)

TeleCampus (http://telecampus.edu)

Special thanks go to: 

Cliff Groen, Industry Canada

Jamie Rossiter, CANARIE

Table of Contents

3CanCore Guidelines version 1.1: Introduction
0-
What is CanCore?
0-3
What is metadata?
0-4
Why IMS? Why not Dublin Core? What are IMS and DC?
0-4
Systems interoperability vs Semantic interoperability: taking IMS and DC one step closer to implementation
0-5
Context of guidelines: process of creation
0-6
A list of referenced documents and specifications
0-7
Organization of document: description of template
0-8
The 8 large-scale category elements:
0-8
Elements and element groups within the 8 large-scale categories:
0-8
The name and element number assigned to the element by the IEEE LOM/IMS
0-8
General IMS and CanCore principles
0-9
The one to one principle
0-9
Every element is optional
0-9
Container element vs data elements
0-10
DataTypes
0-10
Indexing best practices
0-11
Resource discovery
0-11
Specificity of terms
0-11
Relevance vs recall
0-11
Derivation of keywords
0-11
General recommendations
0-12
Formatting
0-12
Provisions and qualifications
0-12
1 General
1-1
1.1 Identifier
1-2
1.2 Title
1-3
1.3 Catalogentry
1-8
1.3.1 Catalog
1-9
1.3.2 Entry
1-13
1.4 Language
1-14
1.5 Description
1-16
2 Lifecycle
1-20
2.1 Version
1-20
2.3 Contribute
1-21
2.3.1 Role
1-29
2.3.2 Entity
1-32
2.3.3 Date
1-35
3 Metametadata
3-1
3.1 Identifier
3-1
3.2 Catalogentry
3-2
3.2.1 Catalog
3-4
3.2.2 Entry
3-5
3.3 Contribute
3-6
3.3.1 Role
3-8
3.3.2 Entity
3-10
3.3.3. Date
3-13
3.4 Metadatascheme
3-14
3.5 Language
3-16
4 Technical
4-1
4.1 Format
4-1
4.2 Size
4-4
4.3 Location
4-5
4.6 Otherplatformrequirements
4-6
4.7 Duration
4-7
5 Educational
5-1
5.2 Learningresourcetype
5-2
5.5 Intendeduserrole
5-5
5.6 Context
5-6
5.7 Typicalagerange
5-9
5.11 Language
5-11
6 Rights
6-1
6.1 Cost
6-1
6.2 Copyrightandotherrestrictions
6-2
6.3 Description
6-3
7 Relation
7-1
7.1 Kind
7-4
7.2 Resource
7-6
7.2.1 Identifier
7-7
7.2.2 Description
7-8
7.2.3
7-9
7.2.3.1 Catalog
7-10
7.2.3.2 Entry
7-14
9 Classification
8-1
9.1 Purpose
8-5
9.2 Taxonpath
8-6
9.2.1 Source
8-11
9.2.2 Taxon
8-13
9.4 Keyword
8-15
10 Appendix  A
9-6



CanCore Guidelines version 1.1: Introduction

By Sue Fisher, Norm Friesen, Anthony Roberts
Last Modified: Monday, June 17, 2002
What is CanCore?

The CanCore Initiative was established in November 2000 to address common concerns regarding information management and resource discovery within a number of CANARIE-sponsored elearning 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. Our key concern was to synthesize our efforts with respect to metadata creation and sharing.

Since our inception, CanCore has 

· conducted research into the field of learning object metadata 

· devised a workable, consensual sub-set of the IMS learning Object Meta-data Information Model, known as the CanCore Element Set (http://www.cancore.ca/elementset.html)

· 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

· created an XML-record bank showcasing sample CanCore records, and

· written The CanCore Learning Resource Metadata Profile Guidelines

This document, The CanCore Learning Resource Metadata Profile Guidelines, lies at the heart of the CanCore Initiative, for it provides comprehensive documentation on the CanCore Element Set and is intended to help projects implement IMS metadata according to a common model and in an effort to work towards an overarching community of practice. 

The intended audience for this document is diverse: systems administrators, metadata managers, and individual indexers will all need to make use of this document in order for their projects to have a comprehensive CanCore/IMS metadata implementation.


What is metadata?

Metadata, or data about data, functions in a manner similar to a card or record in a library catalogue, providing controlled and structured descriptions to resources through searchable "access points" such as title, author, date, location, description and subject.  But unlike library catalogue records, a metadata record could either be located separately from the resource it describes, or be embedded or packaged with that resource.  Also, many visualize this metadata as being distributed across the Web, rather than collected in a single catalog.  

What is much less often mentioned in discussions of educational metadata, is that this approach to information management effectively inserts a layer of human intervention and interpretation into the Web-based search and retrieval process.   This marks a methodological distinction from simple text searches and implies the epistemological shift required to go beyond these simplistic and rudimentary searches.  This is a layer where words are emphatically not just understood as "formal squiggles" that match other formal character strings, but as actual bearers of meaning and significance, a significance that extends beyond occurrence algorithms for relevance and other systematic means of ascribing search results with meaning.  When searching metadata --whether it is distributed across the Web or collected in a conventional library catalogue-- documents and other resources are seen as relevant to a given search not because of the letter or word combinations they contain.  Instead, their value and purpose is assessed only according to the way they are represented and interpreted in the metadata that describes them.   Documents in this new vision of the Web would not be determined as relevant to a specific subject or category not as a direct result of their contents, but because of how a metadata creator or indexer has understood their relevance.  


Why IMS? Why not Dublin Core? What are IMS and DC?

The IMS Global Learning Consortium specializes in “promoting open specifications for facilitating online distributed learning activities such as locating and using educational content” (www.imsproject.org/aboutims.html). Key to this work is the “IMS Learning Resource Meta-data Specification,” a data model, an XML-compliant schema, and best practice documentation for indexing learning objects. The growing popularity of the IMS Meta-data Information Model among e-learning projects such as SCORM (Sharable Content Object reference Model), ARIADNE, and MERLOT (Multimedia Educational Resource for Learning and Online Teaching) and its adoption by a number of Canadian educational repository projects suggests that IMS will become the standard means of describing electronic educational materials. 

IMS and the IEEE LOM on which it is based were developed with an awareness of the simpler and more widely used Dublin Core Metadata Initiative. Although Dublin Core has not finalized its educational qualifiers for its metadata set, it has done much work in defining a small set of generalized elements, discussing vocabulary issues for those elements, and making usage recommendations. Because Dublin Core is more widely used than IMS outside of education, it has had the benefit of a broader array of practical implementations to inform its documentation. Where appropropriate and in an effort to remain as broadly applicable to emerging standards as possible, the CanCore Guidelines defer to practices documented by Dublin Core in defining its use of parallel elements in IMS.

Both IMS and Dublin Core are metadata specifications. Their role is to define metadata architectures for a broad-based user community. Individual user communities or communities of practice need to take these generalized specifications and develop recommendations and profiles that will allow them to be implemented locally. Rather than being a simple applications profile, however, CanCore has concerned itself with key issues of interoperability in an effort to pave the way for local implementations to define applications profiles that are informed by issues of metadata sharing and wide-scale distribution. 


Systems interoperability vs Semantic interoperability: taking IMS and DC one step closer to implementation

The promise of metadata is that it will enhance resource discovery not only locally but also beyond the local. The successful widespread distribution and use of metadata is often referred to as metadata interoperability. For this to happen standards and practices need to be set and obeyed at the systems level and within the semantic context of the metadata record itself.  

Much work has been done in the area of systems interoperability. Specifications such as the Resource Description Framework (RDF) and the Open Archives Metadata Harvesting Protocol (OAI) point to the promise of a virtual elearning community where metadata is shared so that learning resources can be accessible to the widest possible audience. In a systems-interoperable environment, metadata records are expressed using the XML standard; RDF or similar standards ensure that different forms of metadata can be wrapped using a common XML framework that explains the context of the metadata record(s) contained within; and the OAI protocol allows individual projects to make their metadata visible to harvesters over the WWW.

Ultimately though, efforts at systems interoperability will work only if the search engines that process human inquiries and the human eye that reads and interprets a metadata record or views a resource can understand and make meaningful its content. This is the role of semantic interoperability. Communities (such as the elearning community) that need to share metadata need to establish common indexing guidelines in order to make their metadata records comprehensible to human users; in short, common user communities should unite as communities of practice. 

In these guidelines, CanCore endeavours to start developing a consensus among users of the IMS Learning Resource Meta-data Information Model. However, unlike systems standards, semantic best practices will never be as universally applied simply because they operate in the field of human use and interpretation where end-user communities are diverse and have well-established specialized vocabularies and means of looking at and describing the resources that affect them. For example, XML can be generalized to a widest possible audience in a way that elearning cannot. The latter represents broadly defined constituencies: adult education, professional training, K-12, college, university, various disciplines across all these constituencies. What CanCore undertakes in these guidelines is a step towards semantic interoperability that does not efface the essential and necessary differences that make up the overarching elearning community.

The IMS Meta-data Information Model with its supporting documentation provides a good first step towards implementing an XML-compliant, comprehensive metadata architecture. What IMS lacks, however, is adequate semantic guidance. Examples of this include:

· For some elements IMS provides vocabulary items but in no cases does it define the terms included in the vocabulary, thus leaving them open to various and wide-ranging interpretations.

· For other elements, IMS will recommend a specification that governs the  element's content (eg vCard for entities) but does not provide guidance as to which parts of the specification should be invoked and how they should be implemented.

· For elements with an open text content, IMS does not supply guidelines on how text should be generated, how it should appear, what ordering principles should apply to it, and what conventions should be followed to ensure interoperability beyond the local.

It is these kinds of semantic issues that CanCore addresses, at times providing clear guidance, at other times foregrounding issues for which guidance needs to be supplied within a locally defined context.


Context of guidelines: process of creation

The CanCore Guidelines development process began in the Fall of 2001 when the 3 core members of CanCore, Sue Fisher, Norm Friesen, and Anthony Roberts, met to devise an overarching structure for the guidelines and to discuss key issues that had emerged over our first year working with IMS metadata in the Canadian elearning community. 

The guidelines themselves were then written by Sue Fisher in the Winter and Spring of 2002. This work was directly supported by input from Norm Friesen, Anthony Roberts, and Lori Tozer. A guidelines advisory group was also established and met bi-weekly throughout the Spring of 2002. This group comprised the following individuals and organizations:

Pierre Bernard- Centre de recherche LICEF 

Markiana Eliuk- University of Alberta 

Sue Fisher: Electronic Text Centre, University of New Brunswick

Deb Fralick: Alberta Learning

Norm Friesen: CAREO

Louis Guerette- Centre de recherche LICEF  

Carolyn Guinchard: Alberta Learning

Brian Lamb: University of British Columbia

Karin Lundgre- Centre de recherche LICEF 

Mike Magee: BELLE

Gerry Paille: Open Learning Agency

Anthony Roberts: TeleEducation, New Brunswick

Lori Tozer: Electronic Text Centre, University of New Brunswick


A list of referenced documents and specifications

The CanCore Guidelines are based on the latest approved version of the IMS Metadata Information Model available as of June 1st 2002: version 1.2.1. A complete list of IMS metadata specifications with examples can be found at: http://www.imsproject.org/metadata/index.html.

The key documents upon which the CanCore Guidelines are based are:

IMS Learning Resource Metadata Information Model (http://www.imsproject.org/metadata/imsmdv1p2p1/imsmd_infov1p2p1.html) 

IMS Learning Resource Metadata Binding Specification

(http://www.imsproject.org/metadata/imsmdv1p2p1/imsmd_bindv1p2p1.html) 

IMS Learning Resource Metadata Best practices and Implementation Guide

(http://www.imsproject.org/metadata/imsmdv1p2p1/imsmd_bestv1p2p1.html) 

The IMS Learning Resource Information Model is itself based on the IEEE LOM Working Draft v. 6.1 posted 13 February 2001 at http://ltsc.ieee.org/doc/wg12/. 

These guidelines were also developed with consideration of the following:

The Dublin Core Initiative (http://www.dublincore.org/), particularly its element descriptions (http://www.dublincore.org/documents/dces/), qualifier descriptions (http://www.dublincore.org/documents/dcmes-qualifiers/), and usage guide (http://www.dublincore.org/documents/usageguide/).

The CIMI Guide to Best Practice: Dublin Core, a comprehensive, community-specific (museums) set of guidelines for using Dublin Core metadata: available from http://www.cimi.org/publications.html 


Organization of document: description of template 

Each IMS element identified by CanCore as being useful in a distributed elearning environment has been described in these guidelines according to the following template. 

The 8 large-scale category elements:

The 8 large-scale elements in CanCore are: General, LifeCycle, Metametadata, Technical, Educational, Rights, Relation, and Classification. The entire CanCore element set can be found at http://www.cancore.ca/elementset.html.

Element Group: the name to which the category is generally referred (eg Technical)

IMS Standard # and Name for Element Group: The name and element number assigned to the element group by the IEEE LOM/IMS

IMS Definition of Element Group: A verbatim description of the element group as derived from the IMS Learning Resource Metadata Information Model

CanCore Refinement of this Definition: A description of how CanCore interpets or extends the IMS definition for the element group

Occurrence: Whether or not and to what extent the element group is repeatable

Examples: Where the element group is repeatable, examples are given of possible renderings of the element group both in text and xml formats

Elements and element groups within the 8 large-scale categories: 

Element name: the name to which the element is generally referred

IMS standard # and name: The name and element number assigned to the element by the IEEE LOM/IMS

IMS standard definition: A verbatim description of the element as derived from the IMS Learning Resource Metadata Information Model

Occurrence: Whether or not and to what extent the element is repeatable

CanCore refinement of this definition: A description of how CanCore interpets or extends the IMS definition for the element. Any discrepancies in the IMS definition for the element are reported and discussed here.

CanCore guidelines: Best practice recommendations for using the element to ensure semantic consistency in a distributed environment

Vocabulary recommendations: Whether or not a specific vocabulary for the element is necessitated, a discussion of the merits of competing vocabularies for the element, and definitions for specific vocabulary terms are included here. 

Examples:

Simple: Textual examples for the element are included here

XML: Proper XML rendering for the textual examples is included here
Technical implementation notes: Issues around the semantics of the element that have an impact on technical implementation of the metadata are listed here.

The template for the CanCore Guidelines has been developed using uniquely named Word styles to help facilitate repurposing of the guidelines for other formats or distribution platforms.


 General IMS and CanCore principles 

It is important to keep the following rules/principles in mind when creating IMS metadata records.

The one to one principle

Each metadata record should refer solely to one learning resource. Multiple versions of a resource should each have their own metadata record. 

Every element is optional

In IMS and CanCore every element is optional. CanCore does not recommend a single core set of elements that should be used by all projects. Given the diverse needs of the elearning community, we felt it impractical to stipulate an element set that would be common to every context. For example, some have argued that, at a minimum, the "title" element should be required. While this makes sense for repositories that deal with autonomous, named objects, it does not make sense for projects that deal with streaming video or other dynamically created, interdependent learning objects. 

Rather than being a rigid, parsable set of rules, CanCore encourages common, consensual element semantics that have their own benefit in increased resource discovery and metadata interoperability. 

While every element is optional, certain principles should be brought to bear on the use of elements. If a container element is used, at least one data-bearing sub-element should be included within it. If a pair or grouping of elements convey sense only when they appear together (as is the case with the sub-elements in Classification), then the elements should be selected and used as a group.

Container element vs data elements

In XML, elements contain either other elements or data directly. CanCore refers to these two types of elements as "container elements" and "data elements". For example, the element "catalogentry" can contain the sub-elements "catalog" and "entry" but "catalogentry" cannot itself contain text. Its sub-elements, on the other hand, convey text  (the name of the catalogue and its identifer in that catalog) rather than intervening LOM sub-elements. How the data or text appears in these elements is defined by the IMS data types described below.

DataTypes

In IMS, data elements are defined by one of four datatypes, all of which are defined in the IMS Learning Resource Metadata Binding Specification

(http://www.imsproject.org/metadata/imsmdv1p2p1/imsmd_bindv1p2p1.html). Stated briefly, these types are 

String: text can be entered in the element directly

Langstring: the text must identify its language according to RFC 3066. The structure for doing this is a "langstring" sub-element with an "xml:lang" attribute. Eg: <langstring xml:lang="en">text entered here</langstring>

DateType: the element should contain date information expressed in the YYYY-MM-DD format. For general or partial dates, eliminate values as necessary from right to left: YYYY (a year date only), YYYY-MM (a year and month date only). 

Textual descriptions of date are permissible if the date cannot be expressed according to ISO 8601 or if textual information is needed to supplement the ISO 8601 value.

The XML binding for dateType provides two sub-elements for date: <datetime> and <description>. Any instance of date that is textual or that does not conform to ISO 8601 should be entered in the "description" element.  The "description" element carries the "langstring" datatype described above.
Vocabulary: any XML rendering of the element needs to contain the sub-elements "Source" and "Value" whereby "Source" contains a definitive location for the vocabulary used in the element and "Value" contains the vocabulary item relevant to this instance of the element. Both "Source" and "Value" conform to the "langstring" datatype described above. 

Elements that are subject to the vocabulary datatype should reference publicly sourced and maintained vocabularies. It is an IMS convention when referring to such vocabularies to use the xml:lang attribute set to "x-none" rather than to the actual language of the vocabulary itself. IMS stipulates this convention to discourage local translations of externally maintained vocabularies. 


Indexing best practices 

When creating a metadata record always keep the following indexing principles in mind.

Resource discovery

The ultimate function of a metadata record is to enable a user community to find relevant resources. When creating a metadata record always keep the user in mind. Too often, indexers become pre-occupied with the properties of the resource at the expense of the knowledge base, search habits, and search vocabulary of the end-users. These latter concerns should always be foremost in an indexer's mind.

Specificity of terms

Use the most specific term possible to describe the learning resource. For example an article that discusses treatment for acute mylogenous leukemia should be described using this specific term rather that the more general "leukemia" or "cancer". Specific terms derived from a controlled vocabulary can be traced upwards through a series of broader terms but they cannot necessarily be mined hierarchically downwards.

Relevance vs recall

The use of the most specific term will help ensure high relevance search results for the end-user. Less specific terms will result in greater search recall (eg multiple search hits). Often searchers will want high recall searchers, but it is far more easy to move from more specific, relevant searches to more general high recall searches.

Derivation of keywords

When assigning free text keywords, try to balance out the following two principles: 1. Literary warrant: terms assigned should be inherent to the resource being described rather than being assigned externally by the indexer. 2. The language of the end-user: if the metadata is being created for a specific user community, the indexer should anticipate the terms the user community would use to locate the resource.


General recommendations 

Spelling
CanCore is not prescriptive about spelling conventions. The choice of language used in the element metametadata.language governs the entire metadata record unless otherwise specified. Keep this in mind when deciding upon and adopting spelling conventions.

Formatting

Do not include any formatting, carriage returns, or other special characters in a metadata record as these cannot be translated to the XML environment. Issues regarding base character set, accented characters, or other characters non-standard to Unicode should be discussed with technical implementation staff and best-practices should be put in place at the repository level.

Provisions and qualifications

Often projects have a strong desire to index learning resources as fully as possible to ensure that the resource is defined adequately by its surrogate, the metadata record, and to ensure that resource discovery is maximized. After all, the purpose of metadata is to enhance resource discovery. But along with this statement goes the companion statement, "metadata creation is a cost-intensive enterprise".  Both these statements are true and inter-related. As the cost investment in metadata creation goes up, the return in resource discovery does not escalate at a rate on par with costs. Keep this in mind when devising a workable metadata model at the local level. A few well-chosen and well-implemented metadata elements will enhance resource discovery in a cost effective manner; the more elements implemented, the greater the chance for error and the higher the cost for a decreasing return on investment with respect to resource discovery. 


The most important thing to consider when creating a metadata repository is the end-user community. Decisions should be made that will ensure that the target community for the learning resources can adequately locate them using the metadata structures put in place.
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