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Introduction

This reports deals with controlled vocabularies for Learning Object Metadata. It gives a typology, impact analysis, and guidelines. While the guidelines are fully elaborated in section 4, they are summarised in this introduction after setting the stage.

1.1 Background

Learning Objects will only be reused if they can be easily located, evaluated, adapted and adopted by other people. Therefore it is crucial that Learning Objects are correctly classified, described, and indexed. As the IEEE Learning Object Metadata standard document states:

The purpose of this standard is to facilitate search, evaluation, acquisition and use of learning objects, for instance by learners or instructors…

Indexing an object using the Learning Object Metadata model requires a precise analysis of the content of the object and its main characteristics. Describing resources in this formalised manner helps users to understand the nature of an object and reduces ambiguity as to its potential relevance or usage. 

The Learning Object Metadata model includes a range of data elements that are used to describe the content and characteristics of a learning resource. These are complementary to other data elements that provide additional information about the resource in natural language, usually in the language of the Learning Object and/or the Learning Object indexer. The choice of an appropriate “vocabulary” for elements that describe the content and characteristics of a resource is crucial to help facilitate successful search and retrieval and to ensure that metadata records are interoperable.
This report addresses the issue of which vocabularies should be used for specific categories and data elements of the LOM. In addition the project has developed a web based registry of vocabularies, thesauri, classifications, taxonomies relevant to the field of education and learning technology.  This registry can be accessed by the international online learning community at http://www.cenorm.be/isss/LT-vocabulary/vocrep.html. The registry will be an important resource for users of the LOM, as all the specialised literature is unanimous in emphasising the difficulty and expense of creating new controlled vocabularies, e.g. multilingual vocabularies, ex nihilo:
A check should first be made to establish whether a thesaurus already exists in the field to be covered. There is no current comprehensive bibliography of thesauri available, either in print or online
.

A complex thesaurus, highly structured, with a systematic display, specific terminology and compounds terms will be expensive to construct and to operate at the input stage, and will require effort to maintain

(…( most current forms of multilingual information access are inadequate for the role of enabling diverse user groups to access equally diverse pieces of information (…(. A new form of multilingual thesaurus is required (…especially …( online thesauri which are semantically structured, encyclopaedic and multilingual. (…( manual construction of such thesauri is labour intensive and hence costly (…( 

1.2 Guidelines

This report includes the first draft of a set of guidelines regarding the use of vocabularies in conjunction with the LOM and more generally within the field of Learning Technology.  These guidelines are summarised below.

	Guideline 1 Building Multilingual Vocabularies

	These guidelines in Section 4.1 relate to multilingual vocabularies and thesauri 

1. The following information should accompany terms (c.f. 4.1.3).

· Scope Notes

· Hierarchical Placement

· Illustrations

· Warrant

· Bibliographic Sources

2. Source language and target languages. (c.f. 4.1.4).

· When multilingual equivalents for an existing monolingual thesaurus are created, the language of one of the monolingual thesauri becomes the exchange language or temporary source language. Each of the other languages becomes a target language.

3. Degrees of equivalence (c.f. 4.1.5).

· Exact equivalence. 

· Inexact equivalence

· Partial equivalence

· Single-to-multiple equivalence

· Non-equivalence 

4. Use of the singular vs the plural (c.f. 4.1.6).

· ISO 5964 states that singular is generally preferred in French and German thesauri, while the plural is preferred in British English and American English thesauri.

5. Feedback from target languages to the source language (c.f. 4.1.7).

· The ISO standard defines feedback as "the act of changing the form or structure of a term in a source language in order to achieve an easier or a more useful solution to a problem encountered in a target language"
 It is at the discretion of each institution implementing the LOM whether, and to what extent, feedback is allowed. 

6. Use of loan terms and coined terms (c.f. 4.1.8).

· It is acceptable to use a loan term in the following circumstances: if the loan term is likely to be known or sought by users, or if no alternative approach is practicable.

7. Maintenance of multilingual thesauri (c.f. 4.1.9).

· Policies and procedures should be established for regularly reviewing terminology, creating new descriptors, and replacing obsolete ones.



	Stakeholders
	Indexers and cataloguers

Learning industry (publishers, educational institutions, libraries, etc.)
End users (learners, trainers, teachers, etc)




	Guideline 2 Semantic Mappings

	When building multilingual vocabularies it is recommended that the five degrees of equivalence described by ISO-5964 for multilingual thesauri are used:

· Exact equivalence

· Inexact equivalence

· Partial equivalence

· Single to multiple equivalence

· Non-equivalence



	Stakeholders
	Indexers and cataloguers




	Guideline 3 Structuring and Updating Thesauri

	In the field of learning, thesauri can be regarded as being “divided” into three main “levels” of micro-thesauri:

· General concepts, relevant to almost all thesauri (e.g. geographical terms)

· Concepts common to the field of learning (e.g. education, training, etc.)

· Specific concepts for a particular field of application, (e.g. vocational training)

In order to reduce maintenance costs and effort thesaurus producers and owners should agree a common policy for adapting and updating the different “levels” of their respective thesauri. 



	Stakeholders
	Indexers and cataloguers

Learning industry




	Guideline 4 Use of Learning Object Metadata for Describing Vocabularies

	When using Learning Object Metadata 1.0 to describe indexing tools and vocabularies the following terms should be used to extend the vocabulary of 5.2 LearningResourceType:

· thesaurus

· vocabulary 

· dictionary 

· glossary 

· taxonomy

This vocabulary can be referenced at the CEN/ISSS Learning Technologies Workshop Vocabularies Registry at: 

http://www.cenorm.be/isss/LT-vocabulary/vocrep.html


	Stakeholders
	Indexers and cataloguers

Learning industry  (publishers, educational institutions, libraries, etc.)
End users (learners, trainers, teachers, etc.)




	Guideline 5 Vocabulary Bindings

	Bindings are mappings from a conceptual data model to a specific machine readable language or other representation language. They are required to help facilitate the exchange and communication of vocabularies in heterogeneous environments and to allow repositories to accept vocabularies from a wide range of external sources. Using IMS recommendations
 as a point of reference, the following general binding guidelines have been identified:

· Tag names must be uppercase.

· When possible, use terms defined in the standards as tag names (e.g. RT to refer to “Related Term” concept).

· Relations within the “vocabulary” must be solved using links (e.g. IDREF if XML is used as the binding language).

· Categories must be established whenever possible, in order to allow attributes to be assigned to whole categories and to make the binding specification easier to understand.

· The binding must define (formally or textually) whether or not an element is mandatory, and its multiplicity. 

· Whenever possible the value space for the elements must be established (in order to achieve interoperability between different instances).



	Stakeholders
	Learning industry (publishers, educational institutions, libraries, etc.)

Software developers of learning tools (learning management systems, brokerage systems, vocabulary repositories, etc.)




	Guideline 6 Vocabularies and Learning Object Metadata

	The guidelines outlined in Chapter 5 relate to the use of vocabularies described in the Vocabularies Registry at http://www.cenorm.be/isss/LT-vocabulary/vocrep.html with specific data elements of Learning Object Metadata 1.0. These data elements are categorised according to the type of vocabulary they require. 

1. Simple vocabularies and value lists

· Use of vocabularies based on international standards

· Use of vocabularies based on “external” values (authority lists

· Use of LOM vocabularies

2. Thesauri or classifications and taxonomies

3. Use of natural language



	Stakeholders
	Indexers and cataloguers

Learning industry (publishers, educational institutions, libraries, etc.)
End users (learners, trainers, teachers, etc.)




	Guideline 7 Use of Natural Language to Describe Learning Object Metadata Elements

	When using natural language to describe LOM elements:

· Use normalized words where possible.

· Use an appropriate level of language. 

· If possible, use terms from an appropriate thesaurus.

· Use a widely accepted language, preferably the language of the implementer.

· Avoid abbreviations.

· Avoid acronyms.

· Avoid proper names and names of products, hardware and software. 



	Stakeholders
	Indexers and cataloguers

Learning industry (publishers, educational institutions, libraries, etc.)
End users (learners, trainers, teachers, etc.)




2 Vocabularies

This chapter introduces some basic concepts and definitions of vocabularies.  The first section outlines the different characteristics of linguistic tools and their role in facilitating the reuse and interoperability of learning objects.  The following categories of vocabularies can be distinguished by these characteristics. In addition, these categories are also used to identify vocabularies in the online CEN/ISSS WS-LT Vocabularies Registry
 at http://www.cenorm.be/isss/LT-vocabulary/vocrep.html
1. Simple vocabularies and value lists

2. Classifications and taxonomies

3. Thesauri

4. Glossaries, dictionaries and ontologies

5. Natural language

Throughout this report, “vocabulary” is used as a generic term that can represent any of the first four categories listed above.

2.1 Vocabularies and the LOM model

This section identifies the type of vocabularies that are most appropriate for use with the LOM model and which will help to facilitate reuse and interoperability for both indexers and end users of learning objects. 

In the context of software and information technology disciplines, for example in the field of information sciences (library, documentation, archives), the term vocabulary refers to a controlled and /or specialised vocabulary, or to a limited subset of natural language:

Vocabulary:

“dictionary of terms related to a particular subject field” [ISO 5127/2-1983] 

1.a A collection or list of words with brief explanations of their meanings; now esp. a list of this kind given in an elementary grammar or reading book of a foreign language.  2.a. The range of language of a particular person, class, profession, or the like. 3. The sum or aggregate of words composing a language.

Each type of specialised or technical vocabulary has its own purpose and is used in different context(s). However the principal function of a controlled vocabulary is to act as a tool for describing and organising discrete physical elements (books, animal species, plants, etc.) or intellectual elements (religions, ideas, concepts, policies, etc.) in the most rational manner. 

In order to define and organise the typology of vocabularies and similar linguistic tools three different characteristics will be identified and discussed:

· structure,

· purpose,

· controlled vs. not controlled.

2.1.1 Structure 

Linguistic tools (e.g. vocabularies, classifications, keywords lists, etc.) for supporting the reuse and interoperability of learning objects can be identified and categorised according to their formal structure. The more sophisticated a vocabulary is in terms of content, the more complex its structure is likely to be, giving a further dimension for both indexing and searching procedures.

The opposition of “unstructured” vs. “structured” vocabularies represents the first dichotomy:

· unstructured tools are based on natural language and use either the whole of the natural language or a portion of it, limiting it to a specific field of application or  socio-economic context;
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Figure 1: Classification of tools according to structure

· structured tools are organised around different types of internal structures, from simple lists, divided by themes or facets to the complex structure of a multilingual thesaurus or a semantic network of a knowledge tool. Dr Manfred Hauer, (AGI, Germany), in his presentation entitled “Building a multilingual company thesaurus: distributed development based on IC INDEX – the Deutsche Post World Net project”
, proposed a clear structural hierarchy of controlled vocabularies:

· LISTS: dictionaries, encyclopedias, glossaries.

· TREES: classifications, taxonomies, nomenclatures, ontologies.

· NETS: thesauri, semantic networks, …

The structure of vocabularies is of considerable significance for their use as indexing and searching tools, as their purpose is to organise and represent information and knowledge in a formal structured manner.

2.1.2 Purpose

Linguistic tools can also be viewed from the perspective of their primary function and objective, i.e. what they are being used for and what they were initially built for.  It is possible to distinguish three main categories of linguistic tools by identifying their primary purpose and practical use:

· describing learning objects. Linguistic tools can be used for describing external reality in general and learning objects in particular, using natural language. The purpose of this description is to increase the (re)users’ understanding of the main characteristics of the learning object  (e.g. properties, rights, usage, etc.);

· indexing and searching learning objects. Indexing and searching (I&S) tools are used for classifying and organising information and objects (or their linguistic representation) in a rational manner. One could argue that indexing and searching tools are also descriptive tools, however their main purpose is to help the user to find relevant learning objects. I&S tools can be defined more precisely using the following subcategories
:

· subject indexing & searching tools, aim to describe precisely and analytically the full content and meaning of a document or object, using a term (expression) for each important concept. Each of the terms allows the end user to identify all relevant elements. Example vocabularies are: subject thesaurus, subject classification, etc.

· property indexing & searching tools, can be considered as organisation tools; their purpose is to organise a collection, catalogue, or group of  elements or objects so that each of them has its place and can be retrieved easily. These tools can also be used to describe in simple and unique terms the main characteristics (technical, functional, etc.) of a discrete object.

· Defining concepts related to learning objects. Definition tools aim to help a community of users to understand and use concepts and words in a general way or in specific field of application. In the context of the LOM they help users to understand the description of a Learning Object.
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Figure 2: Classification of tools according to purpose

2.1.3 Controlled or not controlled vocabularies

This characteristic is related to another dichotomy: vocabularies composed of the full range of natural language vs. vocabularies composed of a restricted list of controlled terms.

The main objective of controlling a vocabulary is to reduce the uncertainty and ambiguity of natural language terms and concepts by selecting one preferential and unique term to represent a particular concept, characteristic or property. 

There are different methods of controlling vocabularies, but all are based on two main principals:

· controlling the “form” of the terms used in the vocabulary, by rules or conventions defined a priori, e.g. using nouns instead of verbs, singular instead of plural, masculine instead of feminine, abbreviations instead of full names, etc.

· controlling the terminology by selecting one preferential term for one specific concept.  This reduces the potential ambiguity of natural language, by eliminating synonyms or quasi synonyms.

2.2 Simple vocabularies and value lists

Simple vocabularies and value lists are the most basic type of vocabulary.   They are composed of a list of “values” that are used in a specific context to describe the technical characteristics of an object. They play an important role in the description of learning objects as they allow precise and unambiguous description of a specific characteristic.

Value lists are usually developed ad hoc for a specific field and their values are generally widely accepted by the expert community of that field. However some value lists that are used in a wide range of fields, e.g. codes for countries, languages, etc., have been adopted as ISO standards and, where appropriate, these should be used by default.

One important feature of simple vocabularies and value lists that should be emphasised is that they are inexpensive to create and maintain as they grow along with the collection they described and reflect the practical needs of a community of (potential) users.

The properties of simple vocabularies and value lists can be summarised as follows:

	Property
	Simple vocabularies and value lists

	1. Structure
	Simple structure: alphabetic or hierarchical list of terms.

	2. Purpose
	Property indexing and searching tool.

	3. Control
	Highly controlled, as the number of entries is limited to a specific field of application.


2.3 Classifications and taxonomies

The use of specific types of vocabularies is not limited to the field of learning but their application needs to be discussed to enable the correct use of the appropriate tools in specific contexts within the LOM model.  Classifications and taxonomies can be considered as first generation “indexing and searching” tools as they have been used since people have been able to write, in order to organise and conceptualise perceived objects.

Classifications help to efficiently “locate” objects and to arrange them into broad classes. Each system consists of a scheme that arranges knowledge, in terms of stated principles, into classes, then divisions and subdivisions.

Classification: arrangement of concepts into classes (3) and their subdivisions to express the semantic relations between them; the classes are represented by means of a notation. [ISO 5127/6-1983]

The action of classifying or arranging in classes, according to common characteristics or affinities; assignment to the proper class. 2. The result of classifying; a systematic distribution, allocation, or arrangement, in the class or classes; esp. of things which form the subject-matter of a science or of a methodic enquiry.

Taxonomies are more specialised classification tools
, as they presuppose the existence of a hierarchical system of categories based on presumed natural relationships, originally amongst organisms. Taxonomies help to set up semantic mappings in large collections and allow end users to navigate efficiently and intuitively among objects following “intellectual” paths. 
Taxonomy: 1. Classification, esp. in relation to its general laws or principals; that department of science, or of a particular science or subject, which consists in or relates to classification; esp. the systematic classification of living things. 2. A classification of anything. 

Taxonomies have traditionally used the ‘is-a’ relationship. For example: a dog is a mammal and a mammal is an animal. Current practice in IT, and particularly the Internet, deviates from this usage with the result that the distinction between taxonomy and classification is becoming more vague and the two terms are often used interchangeably.

	Property
	Classifications and taxonomies

	1. Structure
	Quite elaborate structure: alphabetic or hierarchical list organised in broad classes.

	2. Purpose
	Subject indexing and searching tool.

	3. Control
	Controlled vocabularies, where each term is located regarding the main semantic class.


2.4 Thesauri

This specific category of vocabulary is composed of monolingual and multilingual thesauri.

Thesaurus: The vocabulary of a controlled indexing language, formally organized so that the a priori relationships between concepts (for example as "broader" and "narrower") are made explicit. [ISO 2788:1986; and ISO 5964:1985] 

2.b. A collection of concepts or words arranged according to sense; also (U.S.) a dictionary of synonyms and antonyms. 2.c. A classified list of terms, esp. key-words, in a particular field, for us in indexing and information retrieval. 

Thesauri are considered to be the most efficient controlled indexing language for providing subject access to collections of information (e.g. a collection of learning objects) and for enabling users to retrieve documents on specific subjects.  It is a thesaurus’ ability to facilitate searching by combinations of descriptors that provides this access. Consequently the effectiveness of information retrieval depends on the quality and consistency of the indexing. The widespread “modern” definition of thesaurus, dates from the early 1950s and the work of H.P. Luhn
, at the International Business Machines Corporation (IBM), where he was searching for a computer process that could create a list of authorized terms for the indexing of scientific literature. With their specific structure and semantic relations, thesauri have proved very useful both for indexing and for searching online databases such as OPAC systems (Online Public Access Catalogue).

It is important to reiterate the advantage of using a thesaurus rather than a classification system (or taxonomy):

Thesaurus et classification: bien que le thesaurus comporte des relations hiérarchiques, c’est un langage combinatoire, ce qui le distingue de la classification qui relève d’une logique d’inclusion.

La multiplicité des croisements entre les termes du thesaurus au moment de l’interrogation permet une stratégie de recherche optimale.

	Property
	Thesauri

	1. Structure
	Highly elaborate structure, using different types of relations.

	2. Purpose
	Subject indexing and searching tool.

	3. Control
	Controlled vocabulary which aims at eliminating much of the ambiguity of natural language;


2.5 Glossaries, dictionaries and ontologies

Other kinds of vocabularies exist outside the LOM model, as “meta-tools” which provide a better understanding of the learning environment. As their role is complementary and relevant to the field of Learning Technologies, they are included in the “Vocabularies Repository” as a specific category. In this context, they can be defined as definition tools in the field of learning.

Basically, a dictionary lists words with related definition(s). The list may attempt to be an exhaustive inventory of a (natural) language or only a part of it. Glossaries are generally considered as indexes to specific contexts in limited fields of enquiry. 

As these “definition tools” are not used by any of the LOM data elements they are regarded as being external to learning object metadata.  However they are important tools for teachers, learners and end users of learning objects as their primary aim is to explain the use of terms and concepts in the field of learning. 

The following tools belong to this category.

Glossary: dictionary of ancient, rare, little-known or new words in a given language. [ISO 5127/2-1983] 

1. A collection of glosses; a list with explanations of abstruse, antiquated, dialectical or technical terms; a partial dictionary. 

Dictionary: collection of words or a category of words from a language and explained or translated in one or more languages, arranged alphabetically or systematically. [ISO 5127/2-1983]

1.a. A book dealing with the individual words of a language (or certain specified classes of them), so as to set forth their orthography, pronunciation, signification, and use, their synonyms, derivation, and history, or at least some of these facts: for convenience of reference, the words are arranged in some stated order, now, in most languages, alphabetical; and in larger dictionaries the information given is illustrated by quotations from literature; a word-book, vocabulary of lexicon. 1.b. The vocabulary or whole list of words used or admitted by anyone.  2.a. By extension: A book of information or reference on any subject or branch of alphabetical knowledge, the items of which are arranged in alphabetical order; as an alphabetical encyclopaedia. 

Encyclopedia: document synthesising knowledge on all subjects or a group of related subjects, arranged alphabetically or systematically. [ISO 5127/2-1983] 
 

2. A literary work containing extensive information on all branches of knowledge, usually arranged in alphabetical order. 3. An elaborate and exhaustive repertory of information on all the branches of some particular art or department of knowledge; esp. one arranged in alphabetical order.
 

	Property
	Glossaries, dictionaries 

	1. Structure
	Very simple structure: alphabetic list of terms.

	2. Purpose
	Definition tool.

	3. Control
	Not controlled as they aim to collect an exhaustive set of terms. 


Ontology is originally a branch of philosophy
. Information technology (in particular AI) borrowed the term to refer to a system of ideas conceptualising a universe of discourse. Definitions vary in relation to the intensional or extensional nature of the conceptualisation process, but a good definition is provided by Guarino:

In the philosophical sense, we may refer to an ontology as a particular system of categories accounting for a certain vision of the world. As such, this system does not depend on a particular language: Aristotle’s ontology is always the same, independently of the language used to describe it. On the other hand, in its most prevalent use in AI, an ontology refers to an engineering artefact, constituted by a specific vocabulary used to describe a certain reality, plus a set of explicit assumptions regarding the intended meaning of the vocabulary words. This set of assumptions usually takes the form of a first-order logical theory, where vocabulary words appear as unary or binary predicate names, respectively called concepts and relations. In the simplest case, an ontology describes a hierarchy of concepts related by subsumption relationships; in more sophisticated cases, suitable axioms are added in order to express other relationships between concepts and to constrain their intended interpretation.

This report follows the latter (IT) definition of ontology. In this sense an ontology is a specific kind of vocabulary with the hierarchical is-a relationship, supplemented with additional relationships describing the Universe of Discourse. However their purpose is different from thesauri. Ontologies are primarily definition tools rather than indexing and searching tools.

	Property
	Ontologies 

	1. Structure
	Network structure, the relationships may be defined in domain specific predicates.

	2. Purpose
	Definition tool.

	3. Control
	Not controlled, as they aim to collect an exhaustive set of terms. 


2.6 Natural language

For the sake of completion this report also includes “natural language” as an important tool for supporting the reuse and interoperability of learning objects. As discussed in Section 3.5, natural language influences the description of Learning Objects but, as it is not a “defined” vocabulary, it cannot be described in the Vocabularies Registry.

The main properties of natural language are:

	Property
	Natural language

	1. Structure
	No structure a priori.

	2. Purpose
	Linguistic tool (for description purpose only).

	3. Control
	Not controlled.


Description of Learning Objects

2.7 Introduction: indexing and searching tools for learning objects

As the LOM model does not dictate what kind of indexing tools to use, this report will provide some guidelines relating to the use of thesauri and vocabularies. The LOM model does not exclude or oppose the use of these indexing systems and careful use of both thesauri and classifications may be the best approach to describing and searching for learning objects. Chapter 4 provides guidelines regarding the LOM data elements that are directly or indirectly used in conjunction with indexing tools.

Indexing is an important activity in the framework of the LOM. Its main objective is information retrieval. When searching for learning objects (LOs) in repositories, databases, directories, portals, etc. a high quality indexing tool used appropriately will avoid:

· silence: no information on LO;

· noise: too many non pertinent LO retrieved
.

Specialised vocabularies can be categorised according to the way they are used to describe learning objects through the LOM, its categories and data elements:

· Description of LO characteristics with “technical” vocabularies.

· Description of LO content with classifications and taxonomies.

· Description of LO content with thesauri.
2.8 Description of LO with simple vocabularies and value lists

The LOM model recommends the use of controlled vocabularies with seventeen individual data elements. Vocabulary in this context is intended to mean a fixed list of values or terms for a particular element, which tends to be limited and quite short.

Vocabularies are defined for some data elements. A vocabulary is a recommended list of appropriate values. [...] metadata that rely on the recommended values will have the highest degree of semantic interoperability, i.e. the likelihood that such metadata will be understood by other and users is highest.

There are three different types of simple vocabularies and value lists, which are characterised by their external sources or the construction of their lists of terms. They also correspond to three different levels of standardisation.

2.8.1 Vocabularies based on existing international standards

These lists of terms and values are widely used and accepted worldwide and are already defined as ISO standards.  The most relevant vocabularies for the LOM model are currently:

· country codes [ISO 3166] 

· language codes. [ISO 639:1988] 

2.8.2 Vocabularies based on controlled lists of “external” values (authority lists)

These are de facto authority lists, e.g. author names, organisation names, availability, etc. They are considered as “external” to the field of learning as they can appear in many different contexts. For example authors and organisations may be active in other fields and may publish materials other than learning objects.

There is no doubt about the value of authority lists for enabling accurate wording of specific values, they also help to facilitate better information retrieval and increase interoperability.  The necessity for authority lists was originally identified by library projects that were attempting to share catalogues and cataloguing rules. For example:

The need for control really became apparent as library networks and OPACs continued to grow. The authority lists in use in most of the bigger libraries were no longer effective. The prerequisites for the construction of authority files were electronic data processing and cooperative cataloging projects. In the mid-eighties these conditions were realized. Authority files: are needed for efficient cataloging (and searching) in library networks; they reduce the effort involved in entering headings; they avoid duplication of work; they improve the quality of catalogs.

The best reference in regard to the two main authority lists of relevance to the LOM model, Personal Names and Corporate Names, are the files produced by OCLC Online Computer Library Center (Colombus, Ohio), in collaboration with numerous libraries around the world and the Library of Congress.

2.8.3 Vocabularies specific to the field of learning and the LOM model

These vocabularies are limited lists of values that have been identified a priori and are described in the LOM model. In order to facilitate interoperability, it is highly recommended that these lists, starting with the 11 current EU languages, are managed in a unique repository.

2.9 Description of Learning Objects with classifications and taxonomies

This section covers a limited number of specialised and controlled vocabularies. The common denominator of this group of vocabularies is their capacity to index and describe the content, subject and characteristics of learning objects more precisely. These vocabularies are “controlled” as the terms selected are as unambiguous as possible, and they are used to systematically index or analyse a subject. Each term or descriptor aims to represent a concept or characteristic in a unique manner.

In the field of learning and learning objects, classification can be seen as an activity that is complementary to “pure” subject indexing by terms from a thesaurus. Classification, consists of a class designation that allows an item to be located within a collection and, ideally, within a realm of knowledge. The result should be the arrangement of similar learning objects in a specific order according to shared principles.

2.10 Description of Learning Objects with thesauri

Thesauri
 are the most elaborate indexing and searching tools based on controlled vocabularies that can be used for indexing learning objects. It is important to bear in mind that thesauri, especially multilingual thesauri, are sophisticated tools that are costly to create and maintain in terms of both time and money. As thesauri efficiency is directly related to their specificity, the specialised literature highly recommends that users thoroughly investigate their relevant field in order to identify all existing thesauri.  

The quality of indexing facilitated by (multilingual) thesauri will depend on their appropriate usage, the coverage of the controlled vocabulary, the subject headings and the richness of the semantic relations. In order to enable efficient searching, thesauri should be organized into lists that help users locate the appropriate heading for their topic of interest and to find related terms used for narrower or broader topics.

In the field of multilingual thesauri, the main aim of the Vocabularies Registry is to identify all existing thesauri in the field of learning in its broadest sense.  Practitioners engaged in the development of learning objects, who are unlikely to be able to construct multilingual thesauri ex nihilo, will be able to use the repository to locate appropriate thesauri. Encouraging practitioners to use indexing and searching tools from a common repository will also improve interoperability significantly.

An additional benefit of using thesauri for indexing is that they reduce ambiguity for both indexers and end users, who can select the most appropriate term for an object from what may be a large group of synonyms.

2.11 Description of Learning Objects with natural language

Several data elements of the Learning Object Metadata schema have to be described using natural language:

· of the learning object and its producer, in particular the title, names and description. Most indexers and cataloguers tend to produce a  “derived” description, using sections of text lifted from the object being described.

· of the indexer, for all data elements requiring a textual description, an assessment, an evaluation, a suggestion.

All the terms, words and expressions from natural language are potential search keys and access points to the information contained in the metadata. In Section 6, some guidelines are provided for describing elements using natural languages, following these guidelines will help to improve searching effectiveness.

As part of natural language, the description of these data elements brings both the advantages and disadvantages of a rich, non-controlled vocabulary. What is important to remember in the case of the Leaning Object Metadata model, is the simultaneous use of three levels of description techniques and tools. 

Natural language has a number of advantages over controlled language but also its weaknesses. (The table( indicates how controlled language may be used to compensate for the deficiencies of free text and vice versa in systems which mix currency and specificity to improve precision (the ability to exclude irrelevant information). Natural language’s exhaustive coverage, where abstracts and full text are included, ensures good recall (the retrieval of relevant information in the database).

It is also important to highlight the issue of different natural languages. Currently most Internet resources and descriptions are written in English, mostly by non-native English speakers.  The future linguistic development of Internet content also needs to be considered. Credible forecasting studies predict that by 2005, 78% of Internet content will be created by non-English speakers and information services. The estimated “hit parade” would be as follows:

· English (still ca. 25 %)

· Chinese

· Spanish

· Japanese

· German

· Korean

· French

This clearly illustrates the growing importance of using accurate multilingual thesauri that will enable end users to search with terms, key words and descriptors in their own native language.

3 Standards and interoperability issues and guidelines 

This chapter covers the following standards and interoperability issues and provides guidelines where possible:

· how to build multilingual vocabularies,

· semantic mappings of vocabularies,

· guidelines for structuring and updating thesauri, 

· use of LOM for describing vocabularies, 

· alternative vocabularies for LOM,

· vocabulary bindings,

· mechanisms for sharing vocabularies.

3.1 Building Multilingual vocabularies

This section deals with the multilingual aspects of vocabularies and focuses primarily on thesauri, as they are the most complex vocabularies discussed.

	3.1.1 Guideline 1

	These guidelines outlined in Section 4.1 relate to multilingual vocabularies and thesauri.

Information accompanying terms (c.f. 4.1.3).

· Scope Notes.

· Hierarchical Placement.

· Illustrations.

· Warrant.

· Bibliographic Sources.

Source language and target languages. (c.f. 4.1.4).

· When multilingual equivalents for an existing monolingual thesaurus are created, the language of one of the monolingual thesauri becomes the exchange language or temporary source language. Each of the other languages becomes a target language.

Degrees of equivalence (c.f. 4.1.5).

· Exact equivalence. 

· Inexact equivalence

· Partial equivalence

· Single-to-multiple equivalence

· Non-equivalence 

Use of the singular vs the plural (c.f. 4.1.6).

· ISO 5964 states that singular is generally preferred in French and German thesauri, while the plural is preferred in British English and American English thesauri.

Feedback from target languages to the source language (c.f. 4.1.7).

· The ISO standard defines feedback as "the act of changing the form or structure of a term in a source language in order to achieve an easier or a more useful solution to a problem encountered in a target language"
 It is at the discretion of each institution implementing the LOM whether, and to what extent, feedback is allowed. 

Use of loan terms and coined terms (c.f. 4.1.8).

· It is acceptable to use a loan term in the following circumstances: if the loan term is likely to be known or sought by users, or if no alternative approach is practicable.

Maintenance of multilingual thesauri (c.f. 4.1.9).

· Policies and procedures should be established for regularly reviewing terminology, creating new descriptors, and replacing obsolete ones.




3.1.2 Introduction

As stated above in Section 3.4, multilingual thesauri should significantly help to overcome linguistic barriers. Learning objects are produced all over the world and are usually described either in English or in the native language of the author (e.g. Korean, Japanese, Chinese, etc.) If these learning objects are indexed using multilingual thesauri there will be greater potential for users to identify and locate relevant Internet supported resources.  This need for multilingual thesauri is not unique to the field of learning:

While modern information and communication technology facilitates global data transfer, it does not thereby facilitate global communication. Currently, both the Internet and international businesses largely use English for international communication, which poses problems of cross-cultural communication for both native and non-native speakers of English. Furthermore, English may soon cease to dominate global communication. (…( New multilingual thesauri will be required to support communication between these language groups as between them and currently dominating Western European languages (…( 

The main features of multilingual thesauri, including the “mapping” of different languages and concepts expressed by natural language, are clearly defined in the ISO 5964 standard. This standard outlines three approaches to the construction of multilingual thesauri:

· ab initio construction, i.e. the creation of a new multilingual vocabulary without direct reference to the terms or structure of an existing thesaurus;

· translation of an existing monolingual thesaurus;

· reconciliation and merging of existing thesauri in two or more working languages. 

These three approaches express decreasing levels of complexity and development costs. The equivalency work described below adopts the third method, reconciliation and merging. Translation of an existing vocabulary into an alternative language is a very different process. In all three approaches, the languages of the resulting multilingual vocabulary must have equal status to the source language or languages. 

The ISO standards outline three options for administering a multilingual thesaurus project: centralized, decentralized, and semi-centralized. The semi-centralized approach may be the most practical, as it allows work to be coordinated by a central editorial committee consisting of delegates from various language teams. This committee organizes all aspects of cooperation, allocates work, and serves as an authority in intellectual and editorial decisions. One member should serve as coordinator, preparing minutes and reports and overseeing the progress of the work.

3.1.3 Information available for a term

The International Terminology Working Group
 provides equivalent terms in several languages to the Art & Architecture Thesaurus (AAT). This project imposed the following condition on their participants. 

Before any attempt can be made to match vocabularies, all participants must be familiar with the structure of the vocabularies involved. Each vocabulary should provide the following information for each term: 

· Scope Notes: While traditional thesaurus construction guidelines do not require definitive scope notes for each term, they are absolutely necessary for multilingual equivalency work. If participants do not have a clear and unambiguous understanding of terms and their scope of application, it will be impossible to identify accurate equivalents. 

· Hierarchical Placement: As equivalents are identified, the hierarchical placement of terms should be checked, as this often provides valuable contextual information about their use. However, this does not imply that the hierarchical structures themselves must also be equivalent. The equivalency work outlined in this document relates to term-to-term equivalents only and does not attempt to match hierarchical structures from one language to another. 

· Illustrations: In multilingual equivalency work, images illustrating the terms being matched may be as useful as scope notes in facilitating accurate identification of the equivalent terms. In the absence of literary warrant, images of actual objects requiring a descriptor designation in the thesaurus may carry the weight of providing warrant for that term. 

· Warrant: Terms selected as descriptors must reflect scholarly research and should ideally appear in the scholarly literature of the appropriate language. To establish literary warrant, terms are researched in dictionaries and other established sources such as glossaries, subject-specific dictionaries, encyclopaedias, and monographs. 

· Bibliographic Sources: Participants must be familiar with the primary sources used to establish terms. During or after a residency, each source cited on bilingual term sheets or multilingual term tracking sheets must be entered on a standard bibliographic source form, with a photocopy of the source's title page attached. 

The work undertaken by the AAT has informed the development of the CEN WS-LT Vocabulary Registry.

3.1.4 Status of the languages

When multilingual equivalents for an existing monolingual thesaurus are created, the language of one of the monolingual thesauri becomes the exchange language or temporary source language. This does not imply that the language chosen as the starting point is given greater importance; it merely describes the starting point of the work. Each of the other languages becomes a target language. It is often easier to designate the vocabulary with the smallest number of terms as the source language for a particular project. In fact, to resolve problems in determining linguistic equivalents, researchers often have to exchange their chosen source language for a target language, and vice versa (see Section 4.1.6 below). The ultimate goal of this process is to create a thesaurus in which all languages have equal status. 

The languages in a multilingual thesaurus are said to have equal status when each main term or descriptor in one language is matched by an equivalent, or near equivalent, preferred term in the other languages. Multilingual thesaurus reference guides and standards
 recommend that equal status be achieved, if at all possible. This is an arduous task for many reasons, including the richness of different languages and the evolution of disciplines in different cultures. Notwithstanding these difficulties, multilingual thesaurus builders have discovered that in any given domain of knowledge equivalent terms can be found in each language for approximately ninety percent of the terms
. This percentage may vary depending on the discipline and the specificity of the vocabulary. Equivalent terms for the remaining terms are developed through a process known as feedback (see Section 4.1.7 below). 

Definition of equivalence and degrees of equivalence

ISO 5964 distinguishes five degrees of equivalence:

· Exact equivalence: The target language contains a term that is a) identical in meaning and scope to the term in the source language; b) capable of functioning as a preferred term in the target language. 

· Inexact equivalence: A term in the target language expresses the same general concept as the source language term, although the meanings of the terms are not precisely identical. 

· Partial equivalence: The term in the source language cannot be matched by an exactly equivalent term in the target language, but a near translation can be achieved by selecting a term with a slightly broader or narrower meaning. 

· Single-to-multiple equivalence: The term in the source language cannot be matched by an exactly equivalent term in the target language, but the concept to which the source language term refers can be expressed by a combination of two or more existing preferred terms in the target language. 

· Non-equivalence: The target language does not contain a term that corresponds in meaning, either partially or inexactly, to the source language term. 

It is not difficult for the main European multilingual thesauri in the field of teaching and learning to match terms from one European language to one another. In the future, the interconnection between Asian and Western languages could prove to be more problematic. Consequently the Vocabularies Registry will play an important role in providing examples of best practice for new multilingual thesauri. In addition, the Registry has the potential to become an international benchmark for vocabularies used in conjunction with learning object metadata around the world.

3.1.5 Singular vs. Plural

The ISO standards recommend that terms from each language should be displayed according to their national conventions, even if this results in parallel entries in both singular and plural. ISO 5964 states that singular terms are generally preferred in French and German thesauri, while the plural terms are preferred in British English and American English thesauri. The use of singular or plural may also depend on the type of institution that creates the vocabulary. The Anglo-American library community normally prefers plural for count nouns and singular for non-count nouns; whereas the museum community often applies singular for both count and non-count nouns. The International Terminology Working Group accepts both plural and singular terms according to their current usage. Singular terms from one vocabulary may be acceptable equivalents for plural terms from another and vice versa. 

3.1.6 Feedback

The ISO standard defines feedback as "the act of changing the form or structure of a term in a source language in order to achieve an easier or a more useful solution to a problem encountered in a target language"
 In practice, this means that the source vocabulary can be expanded as a result of equivalency work, as the target vocabulary may include terms that do not exist in the source vocabulary. It is up to individual institutions to determine whether, and to what extent, feedback is acceptable. 

3.1.7 Use of Loan Terns and Coined Terms to replace “No Equivalent”

In certain instances the words "No Equivalent" may be used to fill the gaps where no acceptable term exists in other thesauri. This helps to indicate areas that require further research. If the process of feedback does not yield a solution, thesaurus standards and terminological guidelines allow for either the adoption of a word from the source language, this is known as a "loan term" (e.g., kindergarten, bonheur-du-jour); or the creation of new words, called "coined terms" or "neologisms"
. It is acceptable to use a loan term in the following circumstances:

· if the loan term is likely to be known or sought by users, e.g. if it is used in the literature of the target language or by collection curators and documenters; 

· if no alternative approach is practicable, e.g. the source language term can be expressed in the target language only as a long definitional phrase that cannot be accepted as a thesaurus descriptor or indexing term. 

When a choice must be made between terms in several different source languages (e.g., no equivalent exists in English and a choice must be made between French or Italian terms), a term should be chosen from the language that is most familiar to users of the target language.

 
A coined term represents a concept that is new to the target language. The target language must accept the concept and construct a new term to express it. The constructed term must be precise, as short as possible, and represent a well-formed descriptor or indexing term. Long descriptive phrases should be avoided e.g., porte-lampions votifs = votive candlerack = porta lampada votiva.

3.1.8 Maintenance of multilingual thesauri

As thesauri are reflections of language they are dynamic instruments. Policies and procedures should be established for regularly reviewing terminology, creating new descriptors, and replacing obsolete ones.  Maintenance of this kind is of particular importance in fields where the terminology changes rapidly. The issue of updating controlled vocabularies is not dealt with in ISO 2788 or ISO 5964, and is treated only briefly in ANSI/NISO Z39. 19. Maintenance policies should exist for all controlled vocabularies and should form the basis for updating policies for multilingual lists of equivalents based on these vocabularies. In multilingual thesaurus projects, policies for maintenance may be drawn up by all partners in the project, and should include an agreement to share information about changes made to terms by each partner, so that other partners can update their records, and the established equivalencies remain valid. The final responsibility for maintaining and updating equivalency list for a multilingual vocabulary usually lies with the institution that holds and presents the results of a particular equivalency project.

3.2 Semantic Mappings

	3.2.1 Guideline 2

	When building multilingual vocabularies it is recommended that the five degrees of equivalence described by ISO-5964 for multilingual thesauri are used:

· Exact equivalence

· Inexact equivalence

· Partial equivalence

· Single to multiple equivalence

· Non-equivalence




The interoperability of the IEEE LOM or any other metadata scheme depends primarily on the interoperability of vocabularies. In order to facilitate the “communication” of metadata, learning object indexers should always use the recommended vocabularies or, if these are inappropriate, define mappings to other well-established vocabularies. Indexers should either use an existing vocabulary described in the CEN/ISSS Vocabularies Registry or submit the alternative vocabularies they choose to use to the Registry instead.

When describing semantic mappings between vocabularies, it is recommended that the five degrees of equivalence for multilingual thesauri specified by ISO-5964 are used:

· Exact equivalence: The target vocabulary contains a term which is a) identical in meaning and scope to the term in the source vocabulary; b) capable of functioning as a preferred term in the target language. 

· Inexact equivalence: A term in the target vocabulary expresses the same general concept as the source vocabulary term, although the meanings of the terms are not precisely identical. 

· Partial equivalence: The term in the source vocabulary cannot be matched by an exactly equivalent term in the target vocabulary, but a near mapping can be achieved by selecting a term with a slightly broader or narrower meaning. 

· Single-to-multiple equivalence: The term in the source vocabulary cannot be matched by an exactly equivalent term in the target vocabulary, but the concept to which the source vocabulary term refers can be expressed by a combination of two or more existing preferred terms in the target vocabulary. 

· Non-equivalence: The target vocabulary does not contain a term that corresponds in meaning, either partially or inexactly, to the source vocabulary term.

The majority of most widely used learning object metadata models are interoperable by virtue of the fact that they are compliant with the Dublin Core.  However it is important to highlight the role of controlled vocabularies in helping to facilitate the interoperability of learning objects and metadata with other “objects” and their specific metadata.  Other metadata models that are of particular relevance are those describing: 

· Information resources e.g. books, publications, directories, articles, etc.

· Web pages and Internet resources.

· Organisations and institutions e.g. training bodies, Multimedia producers, certification bodies, etc.

It is recommended that a detailed study should be undertaken to identify the common components Learning Object Metadata shares with other metadata models. This study should identify the following characteristics of each metadata model:

· Common metadata elements, primarily those that are equivalent to the Dublin Core,

· Common vocabularies, 

· Common retrieval tools.

The first draft of this study is presented in the Appendices, Section 8.3.

3.3 Structuring and updating thesauri 

	3.3.1 Guideline 3

	In the field of learning, thesauri can be regarded as being “divided” into three main “levels” of micro-thesauri:

· General concepts, relevant to almost all thesauri (e.g. geographical terms)

· Concepts common to the field of learning (e.g. education, training, etc.)

· Specific concepts for a particular field of application, (e.g. vocational training)

In order to reduce maintenance costs and effort thesaurus producers and owners should agree a common policy for adapting and updating the different “levels” of their respective thesauri. 




As general indexing tools, thesauri are highly costly and time consuming to create and maintain.  Therefore a pragmatic approach is recommended in order to reduce development and maintenance costs, for thesaurus producers and owners.

By examining existing thesauri, from general ones such as EUROVOC to more specialised ones such as the European Education Thesaurus (the former Eudised) and the European Treasury Browser, different “levels” can be identified among the sections of each thesauri. 

In the field of learning, it is possible to regard all thesauri as being “divided” into three main “levels” of micro thesauri:

· General concepts, relevant to almost all thesauri e.g. geographical terms.

· Concepts common to the field of learning e.g. education, training, etc., cf. common micro thesauri between EET-Eurydice, ETT.

· Specific concepts for a particular field of application, e.g. vocational training.

In some cases it is also possible to identify a fourth level that could be referred to as “localisation”, e.g. the adaptation of resources to specific socio-economic contexts.

In order to reduce maintenance costs and effort it would be highly advantageous for thesaurus producers and owners to agree on a common policy for adapting and updating the different “levels” of their respective thesauri. This would make maintenance more efficient and coherent, and would bring an “economy of scale” to updating procedures.

3.4 Use of LOM for Describing Vocabularies

	3.4.1 Guideline 4

	When using Learning Object Metadata 1.0 to describe indexing tools and vocabularies the following terms should be used to extend the vocabulary of 5.2 LearningResourceType:

· thesaurus

· vocabulary 

· dictionary 

· glossary 

· taxonomy

This vocabulary can be referenced at the CEN/ISSS Learning Technologies Workshop Vocabularies Registry at: 

http://www.cenorm.be/isss/LT-vocabulary/vocrep.html



Section 2.1.2 categorizes vocabularies according to their purpose, i.e. describing resources, indexing and searching for resources, defining resources. However vocabularies can also be regarded as learning objects in their own right and consequently they can be described using learning object metadata.  This section will discuss how the Learning Object Metadata schema can be used for describing vocabularies, taxonomies and thesauri; all of which will be referred to as “indexing tools” in this context. 

LOM elements that require further discussion in this context are highlighted in light grey. 

	Number
	Name
	Explanation

	1
	General
	

	1.1
	Identifier
	A unique identifier label that identifies the indexing tool

(e.g.: Mesh)

This element would be useful for describing the indexing tool within a super-catalogue (i.e. a listing identification system) for thesaurus, taxonomies and vocabularies.

	1.2
	Title
	Name given to the indexing tool.

(e.g.: Medical Subject Headings)

	1.3
	Language
	The primary human language used within the indexing tool.

The ISO 639 and ISO 3166 standards must be used in this element.

	1.4
	Description
	A textual description of the indexing tool. This description can be supplied in several languages.

(e.g.: Vocabulary about medical terminology)

	1.5
	Keywords
	Keywords or phrases describing the indexing tool. These keywords can be supplied in several languages.

(e.g.: vocabulary, medical, medicina, etc.)

	1.6
	Coverage
	The span or extent (temporal, geographic, cultural etc.) that applies to the indexing tool. The coverage can be supplied in several languages. (e.g.: medical)

	1.8
	Aggregation Level
	This element could be used to indicate the level of the “indexing tool” (i.e microthesauri, thesauri, etc.) or the level of granularity of a taxonomy.

	2
	LifeCycle
	

	2.1
	Version
	The version of the indexing tool.

(e.g.: 1.0, 2.0, alpha)

	2.2
	Status
	The state of the indexing tool. This element takes values from a predefined vocabulary (Draft, Final, Revised, Unavailable). 

	
	
	Few indexing tools can ever be regarded as “final” as they will always require revision as language evolves.  This is particularly true in the case of indexing tools describing rapidly changing fields such as the use of ICT for teaching and learning.  

This vocabulary needs to be discussed in more detail.  For example, a term such as “working draft” might be a useful addition to describe classification schemes which are currently being implemented in a fixed version but which are also under going further development.

	2.3
	Contribute
	This element describes the people or organizations that have contributed to the definition of the indexing tool.

	
	
	2.3.1
	Role
	Most of the terms in this vocabulary are relevant except perhaps “graphical designer”. 

	
	
	2.3.2
	Entity
	Can be applied.

	
	
	2.3.3
	Date
	Can be applied.

	3
	Meta-Metadata
	This category describes the metadata record itself. This category and all its sub-elements can be applied.

	4
	Technical
	

	4.1
	Format
	Technical data-type of the indexing tool. This element takes values from the RFC 2048. It also can be ‘non-digital’.

	4.2
	Size
	If users intended to download and implement indexing tools held in a repository, it would be useful to know their size.

	4.3
	Location
	Locator (URN) of the indexing tool.

	4.4
	Requirements
	Technical capabilities required in order to access the indexing tool. All the sub-elements of this sub-category can be applied.

	4.5
	Installation Remarks
	This element is used to describe how to install an indexing tool. 

	4.6
	Other Platform Requirements
	Could be useful in certain circumstances.

	5
	Educational
	All the sub-categories and sub-elements of this category require discussion. 

	6
	Rights
	This category describes the intellectual rights and the conditions of use for the indexing tool. All the elements of this category can be applied with the same meaning as stated in LOM.

	7 
	Relation
	This category defines the relationship between one indexing tool and others. All the elements and sub-categories of this category can be applied with the same meaning as stated in LOM.

	8
	Annotation
	This category and all its elements can be applied if the definition “…comments of the educational use of this learning resource…” is modified to read “…comments of the use of the indexing tool…”.  These fields could be used to describe the implementations of an indexing tool.

	9
	Classification
	This category and all its elements would be useful if classification systems for indexing tools existed. (e.g.: subject classification system)


In order to enable the immediate identification of the type of indexing tool a metadata record refers to, the following extension is recommended for the vocabulary of LOM 5.2 LearningResourceType:

· thesaurus

· vocabulary

· dictionary

· glossary

· taxonomy

This vocabulary can be found in the CEN/ISSS WS-LT Vocabularies Registry at http://www.cenorm.be/isss/LT-vocabulary/vocrep.html 

It would be also useful to add new metadata elements that indicate whether or not an indexing tool follows a concrete standard, e.g. ISO 2788, ISO 5964, and whether it conforms entirely or partially to that standard.  In addition, elements are required that describe the features supported by an indexing tool, e.g. Broader Terms (BT) Narrower Terms (NT), Scope Notes, etc.

A description of the type of elements that would facilitate the description of these specific features is outlined in the table below.

	Nr
	Name
	Explanation
	Size
	Order
	Value Space
	Data Type
	Example

	x
	Data Model
	This category describes the standard, specification or recommendation used by the indexing tool.
	x
	N/A
	-
	-
	-

	x.1
	Name
	The name and the version of the standard or specification used to create and define the indexing tool.
	1
	N/A
	Repertory of the ISO/IEC 10646-1
	CharacterString

(smallest permitted maximum: 50 char)
	ISO 2788

	x.2
	Full Supported
	This element indicates whether the indexing tool conforms to a standard fully.
	1
	N/A
	yes

no
	Vocabulary
	-

	x.3
	Supported Features
	This category describes the standard features implemented in the indexing tool.
	1
	N/A
	-
	-
	-

	x.3.1
	Feature
	The name of the feature.
	Smallest permitted maximum: 5 items
	N/A
	Repertory of the ISO/IEC 10646-1
	CharacterString

(smallest permitted maximum: 50 char)
	RT


3.5 Alternative vocabularies for LOM

The vocabulary data type could be expanded to facilitate direct reference to an entry in a repository of indexing tools.  It could include elements similar to those used in the  Taxon category (TaxonSource, TaxonPath, Id, Entry). This would enable users to indicate the particular vocabulary term used in a given LOM data element. This would require a reference to the repository, the vocabulary and the concrete term. 

An alternative approach has been adopted by several projects, which have defined new alternative vocabularies for LOM data elements.  These vocabularies are described in Appendix I.

3.6 Vocabulary bindings

	3.6.1 Guideline 5

	Bindings are mappings from a conceptual data model to a specific machine readable or other representation language. They are required to help facilitate the exchange and communication of vocabularies in heterogeneous environments and to allow repositories to accept vocabularies from a wide range of external sources. Using IMS recommendations
 as a point of reference, the following general binding guidelines have been identified:

· Tags names must be uppercase.

· When possible, use terms defined in the standards as tag names e.g. RT to refer to “Related Term” concept.

· Relations within the “vocabulary” must be solved using links e.g. IDREF in XML.

· Categories must be established whenever possible, in order to allow attributes to be assigned to whole categories and to make the binding specification easier to understand.

· The binding must define, formally or textually, whether or not an element is mandatory, and its multiplicity. 

· Whenever possible the value space for the elements must be established (in order to achieve interoperability between different instances).




Bindings can be defined as mappings from a conceptual data model to a specific machine readable (“programming”) or other representation language. In recent years XML has been recognized as the most widely used language for describing and transferring conceptual data models. 

Tools for creating and searching LOM need adequate bindings in order to allow interoperability among heterogeneous systems. Vocabulary repositories require concrete bindings so that they can be populated with data from external sources without information being lost in the transfer process. The term “vocabulary” is used here in its widest sense, to refer to LOM description and searching tools.

This document briefly outlines a set of guidelines for developing bindings for vocabularies and proposes an XML binding that can be used for thesauri, organisational tools (“technical” vocabularies) and taxonomies. These guidelines are based on several well-know recommendations and standards in this field.

· ISO 2788 (Standard for Monolingual Thesauri)

· ISO 5964 (Standard for Multilingual Thesauri)

· ANSI Z39-19 (Standard for Monolingual Thesauri)

Using IMS recommendations
 as a point of reference, the following general guidelines have been identified:

· Tags names must be uppercase.

· When possible, use as tag names those terms defined in the standards, e.g. RT to refer to “Related Term” concept.

· Relations within the “vocabulary” must be solved using links, e.g. IDREF in XML.

· Categories must be established whenever possible, this allows attributes to be assigned to whole categories and makes the binding specification easier to understand.

· The binding must define, formally or textually, whether an element is mandatory or not, and its multiplicity. 

· Whenever possible the value space for the elements must be established in order to achieve interoperability between different instances.

Following the guidelines above, an XML binding is outlined in Appendix I. 

An alternative approach is to describe vocabularies using the Resource Description Format (RDF)
 specified by the World Wide Web Consortium. While RDF is a widely used specification, it has a steep learning curve and requires considerable bandwidth. As a result, simpler bindings are used, such as described in Appendix I, which can be mapped to and from RDF bindings through XSL transformations. 

3.7 Mechanisms for sharing vocabularies

The Internet enables users to access and query vocabularies from a wide range of sources.  Harmonising the querying of these myriad vocabularies and learning objects would help to promote interoperability.  It would be beneficial to provide developers of tools and indexing resources with a standard API that could be integrated into their applications
. Vocabularies can also be queried for subsets of terms e.g. a user may request a micro-thesaurus, the top three levels of a thesaurus or everything below a certain term. In order to facilitate this type of querying it would be helpful to define a request-response protocol. Such a protocol could be expressed in XML
 and should follow the binding guidelines outlined in Section 4.6 and Appendix 8.5.

4 Vocabularies and LOM

	4.1 Guideline 6

	The guidelines outlined in this section relate to the use of vocabularies described in the Vocabularies Registry at http://www.cenorm.be/isss/LT-vocabulary/vocrep.html with specific data elements of Learning Object Metadata 1.0. These data elements are categorised according to the type of vocabulary they require. 

1. Simple vocabularies and value lists

· Use of vocabularies based on international standards

· Use of vocabularies based on “external” values (authority lists

· Use of LOM vocabularies

2. Thesauri or classifications and taxonomies

3. Use of natural language




4.2 LOM data elements requiring vocabularies

This section outlines the use of the different types of vocabularies identified in Section 2 with individual elements of the LOM.

4.2.1 Simple vocabularies and value lists

Simple vocabularies and value lists can be divided into three categories according to their source.

4.2.1.1 Vocabularies based on international standards

The following elements should be described using “authority lists”. Descriptions of the most commonly used authority lists are available in the Registry.

	No.
	Name
	Comments on vocabularies

	1.3 
	Language
	ISO codes

	3.4 
	Language
	ISO codes

	5.11 
	Language
	ISO codes

	9.2.1 
	Source 
	(ISO/IEC)


4.2.1.2 Vocabularies based on “external” values (authority lists)

The vocabularies below are regarded as “external” to the field of learning, as they are de facto lists of controlled terms maintained by bodies acting at an international level.

	No.
	Name
	Comments on vocabularies

	1.1.1 
	Catalog
	If a name is used, e.g. ISBN, ARIADNE, only one spelling will be authorised.

	2.3 
	Contribute
	Names (persons or organisations). The most authoritative source in the field is the combined authority list produced by OCLC and the Library of Congress.

	3.2
	Contribute
	Idem.

	4.1 
	Format 
	(MARC21, DC)

	7.1 
	Kind 
	(DC)


4.2.1.3 LOM vocabularies

The full list of terms for all LOM vocabularies can be accessed from the Registry.

	No.
	Name
	Comments on vocabularies

	1.7
	Structure
	atomic, collection, networked, hierarchical, linear.

	1.8
	Aggregation level
	1-4

	2.2
	Status
	draft, final, revised, unavailable

	2.3.1
	Role
	author, publisher, unknown, initiator, terminator, validator, editor, graphical designer, technical implementer, content provider, technical validator, educational validator, script writer, instructional designer, subject matter expert.

	3.2.1
	Role
	creator, validator.

	4.4.1.1
	Type
	operating system, browser.

	4.4.2
	Name
	pc-dos, ms windows, macos, unix, multi-os, none or netscape communicator, ms-internet explorer, opera, amaya.

	5.1
	Interactivity Type
	active, expositive, mixed.

	5.2
	Learning Resource Type
	exercise, simulation, questionnaire, diagram, figure, graph, index, slide, table, narrative text, exam, experiment, problem statement, self assessment, lecture.

	5.3
	Interactivity Level
	very low, low, medium, high, very high.

	5.4
	Semantic Density
	very low, low, medium, high, very high.

	5.5
	Intended End User Role
	teacher, author, learner, manager.


	5.6
	Context
	school, higher education, training, other

	5.8
	Difficulty
	very easy, easy, medium, difficult, very difficult.

	9.1
	Purpose
	discipline, idea, prerequisite, educational objective, accessibility restrictions, educational level, skill level, security level, skill level, competency.


4.2.2 Thesauri or classifications and taxonomies

The following elements should preferably be described using multilingual thesauri. A list of multilingual thesauri is available in the Registry.

	Nr
	Name
	Comments on vocabularies

	1.5
	 Keyword
	One multilingual thesaurus should be recommended that has appropriate coverage for the Learning Objects being described.

	1.6
	Coverage
	As above.

	9.2.2 
	Taxon
	As above.

	9.4 
	Keyword
	As above.


4.2.3 Use of natural language

	4.2.3.1 Guideline 7

	When using natural language to describe LOM elements:

· Use normalized words where possible.

· Use an appropriate level of language. 

· If possible, use terms from an appropriate thesaurus.

· Use a widely accepted language, preferably the language of the implementer.

· Avoid too abbreviations.

· Avoid acronyms.

· Avoid proper names. 




As discussed in Section 3.5, natural language is used to describe a range of LOM elements. All the terms and words used to describe these elements can be used to index the content and usage of a learning object.   Some basic guidelines for indexers include:

· Use normalized words where possible (infinitive words, singular, etc.)

· Use an appropriate level of language and choose terms that are not too specialized and not too common.

· If possible, use terms from an appropriate thesaurus; this will result in greater precision when searching learning objects databases.

· Use a widely accepted language, preferably the language of the implementer.

· Avoid too many abbreviations.

· Avoid acronyms that are not widely known and accepted.

· Avoid proper names and names of products, hardware and software that are not widely known. 

	No.
	Name
	Comments on vocabularies

	1.2
	Title
	Natural language of the learning object producer.

	1.4
	Description
	Natural language of the learning object indexer.

	4.4
	Requirement
	Natural language of the learning object indexer.

	4.5
	Installation remarks
	Natural language of the learning object indexer.

	4.6
	Other platform Requirements
	Natural language of the learning object indexer.

	5.10
	Description
	Natural language of the learning object indexer, preferably using terms from the thesaurus selected to describe element 9.4 classification.keyword.

	6.3
	Description (rights)
	Natural language of learning object indexer.

	7.2.2
	Description
	Natural language of the learning object indexer.

	8.3
	Description
	Natural language of the learning object indexer.

	9.3
	Description
	Natural language of the learning object indexer.


5 Glossary

broader term

The term that follows the symbol 'BT' in a thesaurus represents a concept having a wider meaning. 

classification 

Arrangement of concepts into classes (3) and their subdivisions to express the semantic relations between them; the classes are represented by means of a notation. [ISO 5127/6-1983]

dictionary 

Collection of words or a category of words from a language and explained or translated in one or more languages, arranged alphabetically or systematically. [ISO 5127/2-1983] 

exchange language

The language used as a medium for data exchange in those multilingual systems which, as a matter of policy, decide to use terms selected from only one language for this purpose. The exchange language may also be used for indexing and/or retrieval, and the multilingual thesaurus then functions principally as a means for translating the local languages of indexers and enquirers into, or out of, the exchange language. The different languages in such a system would still be recognized as having equal status if equivalents are established reciprocally between the preferred terms in the exchange language and the preferred terms in all other languages. [ISO 5964:1985] 

glossary 

A list with explanations of technical terms.
indexing term

The representation of a concept in the form of either; a term derived from natural language, preferably a noun or noun phrase or a classification symbol. [ISO 5963:1985] 

Note - An indexing term can consist of more than one word. In a controlled indexing language, a term is designated either as a preferred term or as a non-preferred term. 

multilingual thesaurus
A thesaurus containing terms selected from more than one natural language. It displays not only the interrelationships between terms, but also equivalent terms in each of the languages covered. [ISO 5964:1985] 

narrower term

The term that follows the symbol 'NT' in a thesaurus refers to a concept with a more specific meaning. 

nomenclature 

A systematic set of names used in a specific field. [ISO 5127/1-1983]

ontology 

An ontology is a system of concepts and relations with consistent semantics. In the simplest case, an ontology describes a hierarchy of concepts related by subsumption (e.g. is-a) relationships; in more sophisticated cases, suitable axioms are added in order to express other relationships between concepts and to constrain their intended interpretation
preferred term

A term used consistently when indexing to represent a given concept; sometimes known as "descriptor". [ISO 5963:1985; ISO 2788:1986 and ISO 5964:1985] 

related term
The term that follows the symbol 'RT' in a thesaurus is associated, but is not a synonym, a quasi-synonym, a broader term or a narrower term. 

scope note

Explanation added to a heading to clarify the range of the subject matter encompassed or the usage of the heading within the index. [ISO 999:1996] 
Note - The scope note does not form part of the heading. 

'see also' cross-reference

Direction from a heading or subheading that is followed by one or more locators, to one or more other headings or subheadings under which related information will be found. [ISO 999:1996] 

'see' cross-reference

Direction from a heading or subheading not followed by locators, to one or more other headings or subheadings under which information will be found. [ISO 999:1996] 

source language

That language which serves as a starting point when a preferred term is translated into its nearest equivalent term or terms in a second (or target) language. [ISO 5964:1985] 

target language

The language into which a term first encountered in another language (the source language is translated. [ISO 5964:1985] 

taxonomy 

Classification, esp. in relation to its general laws or principals; that department of science, or of a particular science or subject, which consists in or relates to classification; esp. the systematic classification of living things. [OED, 2nd Ed., 1985] 

term 

Word, phrase or symbol used to denote a concept. [ISO 999:1996] 

thesaurus 

The vocabulary of a controlled indexing language, formally organized so that the a priori relationships between concepts (for example as "broader" and "narrower") are made explicit. [ISO 2788:1986; and ISO 5964:1985] 

top term
The term that follows the symbol 'TT' in a thesaurus is the name of the broadest class to which the specific concept belongs; sometimes used in the alphabetical section of a thesaurus. 

use term

The term that follows the symbol 'USE' in a thesaurus is the preferred term when a choice between synonyms or quasi-synonyms exists. 

used for term

The term that follows the symbol 'UF' in a thesaurus is a non-preferred synonym or quasi-synonym. 

vocabulary 

Dictionary of terms related to a particular subject field [ISO 5127/2-1983].
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6 Appendix: Findings, research and examples

This section outlines the research undertaken by the authors that supports the guidelines and recommendations made in Sections 4 and 5. These appendices are not intended to be prescriptive.

6.1 The ISO-2788 standard for monolingual thesauri 

This section outlines the research undertaken by the authors that supports the guidelines and recommendations made in Sections 4 and 5. These appendices are not intended to be prescriptive.

Various definitions and relationships between terms can be used when compiling thesauri, however the most widely accepted are those specified in the ISO-2788 standard. The standard specifies the following definitions: 

· Indexing language: A controlled set of terms selected from natural language and used to represent, in summary form, the subjects of documents. 

· Thesaurus: The vocabulary of a controlled indexing language, formally organised so that a priori relationships between concepts (for example as "broader" and "narrower") are made explicit. 

· Indexing term: The representation of a concept, preferably in the form of a noun or a noun phrase. 

· Preferred term: A term used consistently when indexing to represent a given concept; sometimes known as "descriptor". 

· Non-preferred term: The synonym or quasi-synonym of a preferred term. A non-preferred term is not assigned to documents, but is provided as an entry point in a thesaurus or alphabetical index, the user being directed by an instruction (for example USE or SEE) to the appropriate preferred term; sometimes known as "non-descriptor". 

The following relationships and their abbreviations are also specified by the standard: 

· SN Scope note; a note attached to a term to indicate its meaning within an indexing language. 

· USE The term that follows the symbol is the preferred term when a choice between synonyms or quasi-synonyms exists. 

· UF Use for; the term that follows the symbol is a non-preferred synonym or quasi-synonym 

· TT Top term; the term that follows the symbol is the name of the broadest class to which the specific concept belongs; sometimes used in the alphabetical section of a thesaurus. 

· BT Broader term; the term that follows the symbol represents a concept having a wider meaning 

· NT Narrower term; the term that follows the symbol refers to a concept with a more specific meaning 

· RT Related term; the term that follows the symbol is associated, but is not a synonym, a quasi-synonym, a broader term or a narrower term 

6.2 The ISO-5964 standard for multilingual thesauri

This section outlines the research undertaken by the authors that supports the guidelines and recommendations made in Sections 4 and 5. These appendices are not intended to be prescriptive.

In addition to the terms listed above in Section 4.1.5, ISO-5964 includes the following definitions: 

· Multilingual thesaurus: A thesaurus containing terms selected from more than one natural language. It displays not only the interrelationships between terms, but also equivalent terms in each of the languages covered. 

· Equal status: Languages in a multilingual thesaurus have equal status when every preferred term in one language is matched by an equivalent preferred term in all other languages. 

· Source language (SL): That language which serves as a starting point when a preferred term is translated into its nearest equivalent term or terms in a second (or target) language. 

· Target language (TL): The language into which a term first encountered in another language (the source language) is translated. 

· ISO-5964 distinguishes five degrees of equivalence 

6.3 Mapping metadata models

This section outlines the research undertaken by the authors that supports the guidelines and recommendations made in Sections 4 and 5. These appendices are not intended to be prescriptive.

Figures 8.1 and 8.2 outline the current relationship of LOM to other educational metadata schemas such as DC-Ed
, ARIADNE
, GEM
, EdNA
, EUN
, CanCore
; and library metadata schemas such NSDL
 or Dublin Core
. (IMS learning resource Meta-data uses the same elements as LOM, although controlled vocabularies may vary between different versions of these schemes.)

These figures illustrate the relationship of LOM elements, structured according to their LOM categories, to other schema elements. The Dublin Core elements, contained in the LOM schema, are highlighted in boxes with a thick border. Mappings with other schema elements are indicated using additional rows in the boxes. The GEM, EdNa and EUN schemes incorporate the entire Dublin Core metadata element set, therefore each DC-based LOM element corresponds directly to an element in each of these schemes.
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Figure 8.1. Mapping among LOM and other metadata schema elements (part 1)


[image: image4.wmf]IEEE

LOM

SCHEMA  6.4

EDUCATIONAL

CATEGORY

RIGHTS

CATEGORY

RELATION

CATEGORY

ANNOTATION

CATEGORY

CLASSIFICATION

CATEGORY

Typical

Learning Time

(Duration)

DC-

Ed

.TypicalLearningTime

AR

.PedagogicalDuraction

GEM

.Duration

NSDL

.TypicalLearningTime

Interactivity

Type

(Vocabulary)

DC-

Ed

.InteractivityType

AR

.DocumentType

NSDL

.InteractivityType

Learning

Resource

Type

(Vocabulary)

DC

.Type

AR

.DocumentFormat

NSDL

.Type

CanCore

.Learningresourcetype

Interactivity

Level

(Vocabulary)

DC-

Ed

.InteractivityLevel

AR

.InteractivityLevel

NSDL

.InteractivityLevel

I

ntended end

user role

(Vocabulary)

DC-

Ed

.Audience

AR

.EndUserType

GEM

.Audience

NSDL

.Audience

EdNA

.Audience

EUN

.User

 Level

CanCore

.Intendedenduserrole

Context

(Vocabulary)

AR

.DidacticalContext

GEM

.Grade

CanCore

.Context

Typical Age Range

(LangStrin

g)

CanCore

.Typicalagerange

Difficulty

(Vocabulary)

AR

.DifficultyLevel

Description

(LangStrin

g)

AR

.UsageRemarks

GEM

.Pedagogy

Language

(charStrin

g)

CanCore

.Language

Cost

(Vocabulary)

AR

.AccessRights

CanCore

.Cost

Copyright

and Other

Restrictions

(Vocabulary)

AR

.CopyrightAndOther

Restrictions

CanCore

.Copyrightand

otherrestrictions

Description

(LangStrin

g)

DC

.Rights

AR

.UsageRemarks

EdNA

.Conditions

NSDL

.Rights

CanCore

.Description

Kind

(Vocabulary)

NSDL

.Relation

CanCore

.Kind

Resource

DC

.Source

 if

Kind

="

IsBasedOn

"

NSDL

.Source

 if

Kind

="

IsBased

 On"

NSDL

.Relation

CanCore

.Resource

Description

(LangStrin

g)

DC

.Relation

AR

.Sources

if

Kind

="

IsBasedOn

"

AR

.Version

 if

kind

="

IsVersionof

"

Entity

(CharStrin

g)

AR

.AnnotatorName

EdNA

.Reviewer

Date

(DateTim

e)

AR

.CreationDate

Description

(Lan

g

String)

AR

.Content

EdNA

.Review

Purpose

(Vocabulary)

CanCore

.purpose

Taxon Path

Source

(LangStrin

g)

CanCore

.Source

Taxon

CanCore

.Taxon

Id

(CharStrin

g)

Entry

(LangStrin

g)

AR

.DisciplineType

 if

Purpose

="

Disci

pline

" &

Source

="

Ariadne

"

AR

.Discipline

 if

Purpose

="

Disci

pline

" &

Source

="

Ariadne

"

AR

.Subdiscipline

 if

Purpose

=

"

Discipline

" &

Source

="

Ariadne

"

AR

.MainConcept

 if

Purpose

=

"

Discipline

" &

Source

="

Ariadne

"

AR

.MCSynonyms

 if

Purpose

=

"

Discipline

" &

Source

="

Ariadne

"

AR

.OtherConcepts

 if

Purpose

=

"

Discipline

" &

Source

="

Ariadne

"

AR

.CourseLevel

 if

Purpose

=

"

EducationalLevel

" &

Source

="

Ariadne

"

CanCore

.Entry

Description

(LangStrin

g)

Keywords

(LangStrin

g)

CanCore

.keyword

Dublin Core

(Thick border)

LangString

Language

(CharStrin

g)

String

(CharStrin

g)

DateTime

DateTime

(CharStrin

g)

Description

(LangStrin

g)

Vocabulary

Source

(CharStrin

g)

Value

(CharStrin

g)

Semantic

Density

(Vocabulary)

AR

.SemanticDensity

Not included in

LOM

DC-

Ed.Standard

DC-

Ed.ConformsTo

GEM.Standards

NSDL.Standards

GEM.EssentialResources

Element Name

Type

Mappings

Mapping

Specifications

GEM.Quality

Identifier

CanCode

.Identifier

Catalog

(CharStrin

g)

Entry

(CharStrin

g)

EdNA

.CategoryCode

CanCore

.CatalogEntry

Duration

Duration

(CharStrin

g)

Description

(LangStrin

g)

DC

 = Dublin Core

DC-Ed

 = DC Education

AR

=

ARIADNE

GEM

EdNA

NSDL

&

SMETE

EUN

CanCore


Figure 8.2 Mapping among LOM and other metadata schema elements (part 2)

In the above figures LOM elements that use vocabularies are highlighted in yellow. Only some of these elements map to elements in other metadata schemas. Taking LOM as a point of reference, some of these element and vocabulary mappings are listed below. 

General.Structure

· LOM (state
): “atomic; collection; networked; hierarchical; linear” 

· IMS LRM 1.2.1: “Collection, Mixed, Linear, Hierarchical, Networked, Branched, Parceled, Atomic”

General.Aggregation Level

· LOM (enumerated): “1:the smallest level of aggregation; 2:a collection of level 1; 3: a collection of level 2; 4: the largest level of granularity;”

· IMS LRM 1.2.1: Level 1 means smallest level of aggregation; level 2 refers to a collection of atoms;  level 3 indicates a collection of level 1 resources; level 4 refers to the largest level of granularity.

Lifecycle.Status

· LOM (state): “draft; final; revised; unavailable”

· IMS LRM 1.2.1: “Draft, Final, Revised, Unavailable”

Lifecycle.Role

· LOM (state): “author; publisher; unknown; initiator; terminator; validator; editor; graphical designer; technical implementer; content provider; technical implementer; content provider; technical validator; educational validator; script writer; instructional designer; subject matter expert”

· IMS LRM 1.2.1: “Author, Publisher, Unknown, Initiator, Terminator, Validator, Editor, Graphical Designer, Technical Implementer, Content Provider, Technical Validator, Educational Validator, Script Writer, Instructional Designer”

Metametadata.Contribute.Role

· LOM (state): “creator; validator”

· IMS LRM 1.2.1: “Creator, Validator”

Technical.Requirements.Type

· LOM (state): “operating system; browser”

· IMS LRM 1.2.1: “Operating, System, Browser”

Technical.Requirements.Name

· LOM (state): if Type=”operating system” then “pc-dos; ms-windows; macos; unix; multi-os; none”. If type=”browser” then “any; netscape communicator; ms-internet explorer; opera; amaya”

· ARIADNE: “MS-Windows; MacOs; Unix; Multi-OS”

· IMS LRM 1.2.1: “If Type='Operating System', then vocabulary: {PC-DOS,  MS- Windows, MacOS, Unix, Multi-OS, Other, None}  if Type='Browser' then vocabulary: {Any, Netscape  Communicator, Microsoft Internet Explorer, Opera} if other type, then open vocabulary.”

Educational.Interactivity Type

· LOM (state): “active; expositive: mixed”

· ARIADNE: “active; expositive”

· IMS LRM 1.2.1: “Active, Expositive, Mixed, Undefined”

Educational. Learning Resource Type

· LOM (state): “exercise; simulation; questionnaire; diagram; figure; graph; index; slide; table; narrative text; exam; experiment; problem statement; selft assessment; lecture”

· Dublin Core: “collection; dataset; event; image; interactive resource; service; software; sound; text”

· ARIADNE: if type=”active” then “exercise;simulation; questionnaire” if type=”expositive” then “video, hypertext”

· IMS LRM 1.2.1: Exercise, Simulation, Questionnaire, Diagram, Figure, Graph, Index, Slide, Table, NarrativeText, Exam, Experiment, ProblemStatement, SelfAssesment.

Educational.Interactivity Level

· LOM (enumerated): “very low; low; medium; high; very high”

· ARIADNE: “very low; low; medium; high; very high”

· IMS LRM 1.2.1: “very low, low, medium, high, very high”

Educational.Semantic Density

· LOM (enumerated): “very low; low; medium; high; very high”

· ARIADNE: “very low; low; medium; high; very high”

· IMS LRM 1.2.1: “very low, low, medium, high, very high”

Educational.Intended End User Role

· LOM (state): “teacher; author; learner; manager”

· ARIADNE: “teacher; author; learner; manager”

· EdNA: “student; teacher/lecturer; parent/carer; administrator; community member”

· IMS LRM 1.2.1: “Teacher, Author, Learner, Manager”

Educational.Context

· LOM (state): “school; higher education; training; other”

· ARIADNE: “primary, education, university first cycle”

· IMS LRM 1.2.1: “Primary Education, Secondary Education, Higher Education, University First Cycle, University Second Cycle, University Postgrade, Technical School First Cycle, Technical School Second Cycle, Professional Formation, Continuous Formation, Vocational Training”

Educational.Difficulty

· LOM (enumerated): “very easy; easy; medium; difficult; very difficult”

· ARIADNE: “very easy; easy; medium; difficult; very difficult”

· IMS LRM 1.2.1: “very easy, easy, medium, difficult, very difficult”

Rights.Cost

· LOM (state): “yes; no”

· ARIADNE: “yes; no”

· IMS LRM 1.2.1: “yes; no”

Rights.Copyright and Other Restrictions 

· LOM (state): “yes; no”

· ARIADNE: “yes; no”

· IMS LRM 1.2.1: “yes; no”

Relation.Kind

· LOM (state): “ispartof; haspart; isversionof; hasversion; isformat of; hasformat; references; isreferencedby; isbasedon; isbasisfor; requires; isrequiredby”

· IMS LRM 1.2.1: “IsPartOf, HasPart, IsVersionOf, HasVersion, IsFormatOf, HasFormat, References, IsReferencedBy, IsBasedOn, IsBasisFor, Requires, IsRequiredBy”

Classification.Purpose

· LOM (state): “discipline; idea; prerequisite; educational objective; accessibility; restrictions; educational level; skill level; security level; competency”.

· IMS LRM 1.2.1: “Discipline, Idea, Prerequisite, Educational Objective, Accessibility Restrictions, Educational Level, Skill Level, Security Level”

6.4 A simple XML binding for Vocabularies

This section outlines the research undertaken by the authors that supports the guidelines and recommendations made in Sections 4 and 5. These appendices are not intended to be prescriptive.

This binding is defined through a DTD (Data Type Definition), and a graphical representation of the binding. A full description of each term is also included. An example of an XML document representing a multilingual thesaurus is provided at the end of the section.

Note that this binding has the ability to describe the relationships between terms in different languages and allows multilingual vocabularies to be described using a single instance of an XML document. 

	<?xml version='1.0' encoding='UTF-8' ?>

<!--Generated by XML Authority-->

<!ELEMENT VOCABULARY (TERM+)>

<!ATTLIST VOCABULARY EQUALSTATUS NMTOKEN  #IMPLIED >

<!ELEMENT TERM (DESCRIPTOR,(USE|UF+)?,SN?,TT?,BT*,NT*,RT*,TRANSLATEDTERM*)>

<!ELEMENT DESCRIPTOR (#PCDATA)>

<!ATTLIST DESCRIPTOR ID ID #REQUIRED

                     SL NMTOKEN #REQUIRED>

<!ELEMENT USE EMPTY>

<!ATTLIST USE TERMID IDREF #REQUIRED>

<!ELEMENT UF EMPTY>

<!ATTLIST UF TERMID IDREF #REQUIRED>

<!ELEMENT SN (#PCDATA)>

<!ATTLIST SN LANGUAGE NMTOKEN #REQUIRED>

<!ELEMENT TT EMPTY>

<!ATTLIST TT TERMID IDREF #REQUIRED>

<!ELEMENT BT EMPTY>

<!ATTLIST BT TERMID IDREF #REQUIRED>

<!ELEMENT NT EMPTY>

<!ATTLIST NT TERMID IDREF #REQUIRED>

<!ELEMENT RT EMPTY>

<!ATTLIST RT TERMID IDREF #REQUIRED>

<!ELEMENT TRANSLATEDTERM (TRANSLATEDDESCRIPTOR,SN?)>

<!ATTLIST TRANSLATEDTERM TL NMTOKEN #IMPLIED

                         EQUIVDEGREE NMTOKEN #IMPLIED>

<!ELEMENT TRANSLATEDDESCRIPTOR (#PCDATA)>

<!ATTLIST TRANSLATEDDESCRIPTOR ID ID #IMPLIED>


	+: The element must appear one or multiple times in the XML document

*: The element must appear zero or multiple times in the XML document

?: The element must appear zero or one time in the XML document

Elements with none of this “modifiers” must appear exactly one time

Attributes are represented as boxes in the graphical representation of the DTD
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Figure 8.3: Graphical representation of the proposed DTD

6.4.1 DTD Explanation

	Name
	Explanation
	Multiplicity
	Values

	VOCABULARY
	Root element containing the whole “vocabulary”
	1
	Not applicable

	
	Attribute

Explanation

Status

Values

EQUALSTATUS

This attribute indicates whether the different languages within the “vocabulary” have “equal status” or not

Mandatory

0: no

1: yes



	TERM
	Container for each term in the vocabulary
	Multiple
	Not applicable

	DESCRIPTOR
	Container for each term descriptor
	1
	Repertoire of the ISO/IEC 10646

	
	Attribute

Explanation

Status

Values

ID

Unique identifier of the term within the “vocabulary”

Mandatory

Repertoire of the ISO/IEC 10646

SL

Language used for the descriptor

Mandatory

ISO 639 (language code) and ISO 3166 (country code)



	USE
	Preferred term when a choice between synonyms or quasi-synonyms exists. It is an empty element.
	0 or 1
	Not applicable

	
	Attribute

Explanation

Status

Values

TERMID

Reference to the term that is the preferred term for the one being described.

Mandatory

Repertoire of the ISO/IEC 10646



	UF
	Non-preferred synonym or quasi-synonym for the term being described. It is an empty element.
	Multiple
	Not applicable

	
	Attribute

Explanation

Status

Values

TERMID

Reference to the term that is a non-preferred term for the one being described.

Mandatory

Repertoire of the ISO/IEC 10646



	SN
	Textual description in different languages about the meaning of the term being described
	Multiple
	Repertoire of the ISO/IEC 10646

	
	Attribute

Explanation

Status

Values

LANGUAGE

Language used to in the SN value

Mandatory

ISO 639 (language code) and ISO 3166 (country code)



	TT
	Broadest class to which the specific term belongs. It is an empty element.
	0 or 1
	Not applicable

	
	Attribute

Explanation

Status

Values

TERMID

Reference to the top term of the one being described.

Mandatory

Repertoire of the ISO/IEC 10646



	BT
	Term that has a broader meaning than the term being described. It is an empty element
	Multiple
	Not applicable

	
	Attribute

Explanation

Status

Values

TERMID

Reference to the broader term of the one being described. 

Mandatory

Repertoire of the ISO/IEC 10646



	NT
	Term that has a narrower meaning than the term being described. It is an empty element
	Multiple
	Not applicable

	
	Attribute

Explanation

Status

Values

TERMID

Reference to the broader term of the one being described.

Mandatory

Repertoire of the ISO/IEC 10646



	RT
	Term related with the one being described. It is an empty element. 


	Multiple
	Not applicable

	
	Attribute

Explanation

Status

Values

TERMID

Reference to the broader term of the one being described.

Mandatory

Repertoire of the ISO/IEC 10646



	TRANSLATEDTERM
	Allows to provide term translations in different languages
	Multiple
	Not applicable

	
	Attribute

Explanation

Status

Values

TL

Language used to provide the term translation

Mandatory

ISO 639 (language code) and ISO 3166 (country code)

EQUIVDEGREE

Degree of equivalence between the term and its translation

Mandatory

1: (exact)

2: (inexact)

3: (partial)

4: (single-to-multiple)

5: (non-equivalence)



	TRANSLATED

DESCRIPTOR
	Allows to provide the term in the language specified in the TL attribute
	1
	Repertoire of the ISO/IEC 10646

	
	Attribute

Explanation

Status

Values

ID

Unique identifier of the term within and external source

Not mandatory

Repertoire of the ISO/IEC 10646



	SN
	Textual description in different languages about the meaning of the term being described. 

This element is especially useful when the equivalence degree between the term and the translation is different from 1 (exact equivalence). 
	Multiple
	Repertoire of the ISO/IEC 10646

	
	Attribute

Explanation

Status

Values

LANGUAGE

Language used in the SN value

Mandatory

ISO 639 (language code) and ISO 3166 (country code)




The next table provides an example of a mono-lingual thesauri in the form of an XML document created using the binding outlined above. For the sake of simplicity and clarity, only a small sample of the thesaurus terms are included.

	<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE VOCABULARY SYSTEM "bindingthesauri.dtd">

<VOCABULARY>

<TERM>


<DESCRIPTOR ID="MONOTH_00001" SL="en-GB">ACOUSTIC BARRIERS</DESCRIPTOR>


<USE TERMID="MONOTH_00002"/><!--Acoustic insulation-->

</TERM>

<TERM>


<DESCRIPTOR ID="MONOTH_00002" SL="en-GB">ACOUSTIC INSULATION</DESCRIPTOR>


<UF TERMID="MONOTH_00001"/><!--Acoustic Barriers-->
             …



<!--Use of hypothetical term identifiers-->


<UF TERMID="MONOTH_00010"/><!--Anechoic Materials-->


<UF TERMID="MONOTH_00011"/><!--Sound Barriers-->


<UF TERMID="MONOTH_00012"/><!--Sound Insulation-->


<UF TERMID="MONOTH_00013"/><!--Soundproofing-->


…



<!--Use of hypothetical term identifiers-->


<BT TERMID="MONOTH_00020"/><!--Structural Elements (Construction)-->


…



<!--Use of hypothetical term identifiers-->


<RT TERMID="MONOTH_00030"/><!--Acoustical Environment-->


<RT TERMID="MONOTH_00031"/><!--Acoustics-->


<RT TERMID="MONOTH_00032"/><!--Construction (Process)-->


<RT TERMID="MONOTH_00033"/><!--Construction Materials-->


<RT TERMID="MONOTH_00034"/><!--Noise (Sound)-->

</TERM>

<TERM>


<DESCRIPTOR ID="MONOTH_00003" SL="en-GB">ACOUSTIC PHONETICS</DESCRIPTOR>


<SN LANGUAGE="en-GB">


Study of the physical properties of speech sounds during 



transmission and as the are heard by the listener</SN>


<!--Use of hypothetical term identifiers-->


<BT TERMID="MONOTH_00040"/><!--Phonetics-->


…



<!--Use of hypothetical term identifiers-->


<RT TERMID="MONOTH_00031"/><!--Acoustics-->


<RT TERMID="MONOTH_00041"/><!--Artificial Speech-->


<RT TERMID="MONOTH_00042"/><!--Auditory Perception-->


<RT TERMID="MONOTH_00043"/><!--Consonants-->


<RT TERMID="MONOTH_00044"/><!--Distinctive Features (Language)-->


<RT TERMID="MONOTH_00045"/><!--Sound Spectrographs-->


<RT TERMID="MONOTH_00046"/><!--Speech-->

</TERM>
</VOCABULARY>


Table 1: Monolingual Thesauri Instance (Source: Thesaurus of ERIC descriptors, 12th edition, 1990, edited by James E. Houston, with permission from The Oryx Press (Z39.19-1993))

The table below contains an example of a multilingual thesaurus, created using the proposed binding. 

	<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE VOCABULARY SYSTEM "bindingthesauri.dtd">

<VOCABULARY EQUALSTATUS="1">

<TERM>


<DESCRIPTOR ID="MULTITH_00001" SL="en-GB">Instructional programmes</DESCRIPTOR>


<SN LANGUAGE="en-GB">

              Outline of the procedures, courses and subjects to be 

               provided by an educational institution</SN>


…



<BT TERMID="MULTITH_00002"/><!--Educational Programmes-->


<RT TERMID="MULTITH_00003"/><!--Curriculum-->


<RT TERMID="MULTITH_00004"/><!--Educational Courses-->


…



<TRANSLATEDTERM EQUIVDEGREE="1" TL="fr-FR">



<TRANSLATEDDESCRIPTOR>Programme d'enseignement</TRANSLATEDDESCRIPTOR>


</TRANSLATEDTERM>


…



<TRANSLATEDTERM EQUIVDEGREE="1" TL="es-ES">



<TRANSLATEDDESCRIPTOR>Programa de enseñanza</TRANSLATEDDESCRIPTOR>


</TRANSLATEDTERM>

</TERM>

<TERM>


<DESCRIPTOR ID="MULTITH_00002" SL="en-GB">Educational Programmes</DESCRIPTOR>


<SN LANGUAGE="en-GB">

             Series of planned activities, with administrative connotation, 

             relating to development of institutions. Do not confuse with 

             "Instructional Programmes"</SN>


<!--Use of hypothetical term identifiers-->


<NT TERMID="MULTITH_00030"/><!--Adult education programmes-->


<NT TERMID="MULTITH_00031"/><!--Exchange programmes-->


<NT TERMID="MULTITH_00032"/><!--Student exchange-->


<NT TERMID="MULTITH_00033"/><!--Instructional programmes-->


<NT TERMID="MULTITH_00034"/><!--Literacy programmes-->


<NT TERMID="MULTITH_00035"/><!--Postliteracy programmes-->


<NT TERMID="MULTITH_00036"/><!--Reading programmes-->


<!--Use of hypothetical term identifiers-->


<RT TERMID="MULTITH_00040"/><!--Educational assistance-->


<RT TERMID="MULTITH_00041"/><!--Educational projects-->


<TRANSLATEDTERM EQUIVDEGREE="1" TL="fr-FR">



<TRANSLATEDDESCRIPTOR>Programme d'education</TRANSLATEDDESCRIPTOR>


</TRANSLATEDTERM>


<TRANSLATEDTERM EQUIVDEGREE="1" TL="es-ES">



<TRANSLATEDDESCRIPTOR>Programa de educación</TRANSLATEDDESCRIPTOR>


</TRANSLATEDTERM>

</TERM>

<TERM>


<DESCRIPTOR ID="MULTITH_00003" SL="en-GB">Educational courses</DESCRIPTOR>


<SN LANGUAGE="en-GB">

             Administrative aspects of subject programmes. 

             Use more specific descriptor</SN>


<!--Use of hypothetical term identifiers-->


<NT TERMID="MULTITH_00050"/><!--Accelerated courses-->


<NT TERMID="MULTITH_00051"/><!--Credit courses-->


<NT TERMID="MULTITH_00052"/><!--Elective courses-->


<NT TERMID="MULTITH_00053"/><!--Orientation courses-->


<NT TERMID="MULTITH_00054"/><!--Short courses-->


<NT TERMID="MULTITH_00055"/><!--University courses-->


<NT TERMID="MULTITH_00056"/><!--Postgraduate courses -->


<RT TERMID="MULTITH_00001"/><!--Instructional programmes-->


<RT TERMID="MULTITH_00004"/><!--Curriculum-->


<!--Use of hypothetical term identifiers-->


<RT TERMID="MULTITH_00060"/><!--Training courses-->


<TRANSLATEDTERM EQUIVDEGREE="1" TL="fr-FR">



<TRANSLATEDDESCRIPTOR>Cours d'enseignement</TRANSLATEDDESCRIPTOR>


</TRANSLATEDTERM>


<TRANSLATEDTERM EQUIVDEGREE="1" TL="es-ES">



<TRANSLATEDDESCRIPTOR>Curso de enseñanza</TRANSLATEDDESCRIPTOR>


</TRANSLATEDTERM>

</TERM>

<TERM>


<DESCRIPTOR ID="MULTITH_0004" SL="en-GB">Curriculum</DESCRIPTOR>


<!--Use of hypothetical term identifiers-->


<UF TERMID="MULTITH_00100"/><!--Course content-->


<UF TERMID="MULTITH_00101"/><!--Curriculum content-->


<UF TERMID="MULTITH_00102"/><!--Programme of study-->


<UF TERMID="MULTITH_00103"/><!--Syllabus-->


<SN LANGUAGE="en-GB">

             Use to mean the subjects taught, the time allotted to each, and the sequence</SN>


<!--Use of hypothetical term identifiers-->


<NT TERMID="MULTITH_00110"/><!--Core curriculum-->


<NT TERMID="MULTITH_00111"/><!--Extracurricular activities-->


<NT TERMID="MULTITH_00112"/><!--Integrated curriculum-->


<NT TERMID="MULTITH_00113"/><!--Modular instruction-->


<NT TERMID="MULTITH_00114"/><!--Preprimary curriculum -->


<NT TERMID="MULTITH_00115"/><!--Primary school curriculum-->


<NT TERMID="MULTITH_00116"/><!--Secondary school curriculums-->


<NT TERMID="MULTITH_00117"/><!--University curriculum-->


<NT TERMID="MULTITH_00118"/><!--Vocational school curriculum-->


<NT TERMID="MULTITH_00119"/><!--Teacher education curriculum-->


<RT TERMID="MULTITH_00001"/><!--Instructional programmes-->


<RT TERMID="MULTITH_00004"/><!--Educational courses-->


<!--Use of hypothetical term identifiers-->


<RT TERMID="MULTITH_00120"/><!--Alternative education-->


<TRANSLATEDTERM EQUIVDEGREE="1" TL="fr-FR">



<TRANSLATEDDESCRIPTOR>Curriculum</TRANSLATEDDESCRIPTOR>


</TRANSLATEDTERM>


<TRANSLATEDTERM EQUIVDEGREE="1" TL="es-ES">



<TRANSLATEDDESCRIPTOR>Currículo</TRANSLATEDDESCRIPTOR>


</TRANSLATEDTERM>

</TERM>
</VOCABULARY>


Table 2: Multilingual Thesauri Instance (Source: UNESCO Thesaurus. United Nations Educational, Scientific and Cultural Organization)

6.5 Alternative Vocabularies

This section outlines the research undertaken that supports the guidelines and recommendations made in Sections 4 and 5. These appendices are not intended to be prescriptive.

Several international projects have adopted the approach of defining new alternative vocabularies for LOM data elements.  These vocabularies are described below along with their source project and URL.

6.5.1 Element LifeCycle.Status

	2.2 Status
	PROJECT

VOCABULARY
DLESE Metadata Working Group

Draft

Final

Revised

Unavailable

Unknown
URL: http://www.dlese.org/Metadata/vocabularies




6.5.2 Element LifeCycle.Contribution.Role

	2.3.1. Role
	:

PROJECT

VOCABULARY
FAILTE Metadata Guidelines

Creator

Contributor

Publisher

Rights Holder

Distributor

Unespecified
URL: http://www.failte.ac.uk/document/guidelines

DLESE Metadata Working Group

Author

Contact

Contributor

Editor

Principal Investigator

Publisher

URL: http://www.dlese.org/Metadata/vocabularies




6.5.3 Element Meta-Metadata.Contribute.Role

	3.2.1 Role
	PROJECT

VOCABULARY

DLESE Metadata Working Group

Creator

Validator

Editor
URL: http://www.dlese.org/Metadata/vocabularies




Element Technical.Requirements.Type

	4.4.1.1 Type
	PROJECT

VOCABULARY

DLESE Metadata Working Group

Operating System

Browser

Membership

Plug-in

Software

Subscription

Unknown
URL: http://www.dlese.org/Metadata/vocabularies




6.5.4 Element Technical.Requirements.Name

	4.4.1.2 Name
	Operating system

DOS

MacOS

OS2

Unix

VMS

Windows

WindowsNT
Browser

Lists of available browsers can be found at:

http://browserwatch.internet.com/browsers/browsers-big-am.html

http://browserwatch.internet.com/browsers/browsers-big-am.html

(Browsers are listed alphabetically and by platfom.)

PROJECT

VOCABULARY

DLESE Metadata Working Group

Any

Adobe Acrobat

Adobe Acrobat Reader

Microsoft IE

MS-Windows

MacOS

Multi-OS

Netscape

Other

PC-DOS

Platform emulation

Quick Time

Real Player

Shockwave Flash Player

UNIX

Unknown
URL: http://www.dlese.org/Metadata/vocabularies




6.5.5 Element Educational.InteractivityType

	5.1 InteractivityType
	PROJECT

VOCABULARY

FAILTE Metadata Guidelines

Highly interactive

Interactive

Expositive

Unknown
URL: http://www.failte.ac.uk/documents/guidelines/



Element Educational.LearningResourceType

	5.2 LearningResourceType
	PROJECT

VOCABULARY

FAILTE Metadata Guidelines

Tutorial/explanation ( Lecture notes; Text book; Handout; Presentation slides; Worked examples. 

Assessment/test ( Examination style; Questionnaire; Formative assessment. 

Assignment/task ( Problem statement; Exercise; Experiment; Work sheet. 

Activity ( Simulation, Modelling 

Images/movie ( Diagram; Graph; Table; Illustration; Animation; Video. 

Resource Pack ( A complete package for a module including learning and teaching material of all types, and with tutors' instructions and learning objectives specified
URL: http://www.failte.ac.uk/documents/guidelines/

DLESE* Metadata Working Group

Applet, Lesson Plan, Syllabi, Photo, Problem Set, Visualization, Quiz, Answer Key, Course Curriculum, Graphic (figure, table, illustration, graph, diagram), Map, Image, Simulation, Animation, Instructional Video, Audio (clips, books, presentations), Webcast, Narrative Text, Case study, Index (bibliography, abstracts, glossaries), Data set, Calculators, Syllabus, Module/Unit, Activity-Lab, Activity-Field, Activity-Computer, Activity-Classroom, Tutorial, Assessment, Instructors Guide, Services (ask-an-expert, threaded discussions, message boards), Virtual field trip, Resource Evaluation/Review

URL: http://www.dlese.org/Metadata/vocabularies

GEM

Activity, Artefact, Best practice, Catalog record, Collection, Community, Course, Curriculum, Curriculum support, Data set, Educator's guide, Environment, Event, Form, Image set, Lesson plan, Literature, Primary source, Project, Realia, Reference, Research study, Secondary source, Serial, Service, Story, Study guide, Tool, Unit of instruction
URL: http://www.geminfo.org/Workbench/Metadata/

SeSDL Taxonomy 

Bibliographies, Case Studies, FAQ’s, Glossaries, Handouts, Questionnaires, Tests, Graphics, Animations, Multimedia, Interactions

URL: http://www.sesdl.scotcit.ac.uk/taxonomy/



*An extended proposal for this element, made by the DLESE Metadata Working Group is included below. This vocabulary is structured in categories. Terms that could be used for this LOM data element appear in italics.

1. Audio: A resource whose content is primarily audio or intended to be realized in audio (use for recorded items that have no visual component).

· Audio-Book: An audio recording of a book in print. 

· Lecture: An audio recording of a speech or classroom instruction. 

· Music: A recording of vocal, instrumental or mechanical sounds having rhythm, melody or harmony. 

· Oral history: Tape-recorded historical information obtained in interviews concerning personal experiences and recollections. 

· Radio broadcast: A recording of a newscast, talk show or other oral presentation originally generated via the radio. 

· Sound: Recorded auditory material (e.g. natural world, mechanical, noise, tones). 

· Audio-Webcast: The audio component (only) of a broadcast that was captured digitally from the web (e.g. newscast, speech, interviews). 

2. Data: Structured information encoded in lists, tables, databases etc., which will normally be in a format available for direct machine processing.

· Dataset-In-situ: Data measurements generated when the measuring instrument and the medium to be measured are in direct contact. 

· Dataset-Remotely sensed: Data measurements generated when the measuring instrument and the medium to be measured are not in direct contact. 

· Dataset-Model: Data generated by equations, computer models and numerical simulations. 

3. Learning Materials: Materials prepared for use by students or teachers in the classroom, field or other learning environment. Some of the following fit in a hierarchy with implied scope, specificity and length (e.g. from curriculum, to course, to module/unit, to lesson plan, to activity).

· Activity-classroom: Defined as a classroom-based task or exercise that students are asked to do, often as part of a lesson plan or other larger unit of instruction-to help them develop particular skills, knowledge, or habits of mind. Usually, the goals and outcomes are broad. 

· Activity-computer: Defined as a computer-based task or exercise that students are asked to do, often as part of a lesson plan or other larger unit of instruction-to help them develop particular skills, knowledge, or habits of mind. Usually, the goals and outcomes are broad. 

· Activity-field: Defined as a field-based task or exercise that students are asked to do, often as part of a lesson plan or other larger unit of instruction-to help them develop particular or habits of mind. Usually, the goals and outcomes are broad. 

· Activity-lab: Defined as a laboratory-based task or exercise that students are asked to do, often as part of a lesson plan or other larger unit of instruction-to help them develop particular skills, knowledge, or habits of mind. Usually, the goals and outcomes are broad. 

· Assessment: Materials that are designed to measure student learning (exams, questionnaires, quizzes) or to support teacher design or development of such materials (rubrics). Materials that support existing assessments (answer keys). Materials that relate to the philosophy of assessment (articles about performance and authentic assessment, for example). 

· Case study: An intensive analysis of an individual unit (as a person or community) stressing developmental factors in relation to environment. 

· Course: Defined as a sequence of instructional units, often a semester long, designed by a teacher (or a faculty or other group of teachers) to significantly advance student skills, knowledge, and habits of mind in a particular discipline and to help students meet specified requirements (as set forth in a curricula or district or state policy). 

· Curriculum: Defined as a program of study. Examples include academic standards, (the knowledge, skills and habits of mind students are expected to acquire in particular grade levels or clusters of grade levels) and the units of instruction, often with sample lesson plans, illustrative student activities, and essential and supplementary resources that can help students reach standards. Curriculums are often designed at the state or school district level, but can also apply to a program of study required for a particular university or college-issued degree. 

· Field trip guide: Directions or suggestions for learning experiences outside of the classroom, usually off-site, either in general or specific to a particular location. 

· Instructor's guide: Supporting material for teachers regarding the use of learning materials with respect to learning objectives, classroom management, materials, assessment, and additional reference material. 

· Lesson plan: Defined as a plan for helping students learn a particular set of skills, knowledge or habits of mind. Often includes student activities as well as teaching ideas, instructional materials, and other resources. Is shorter in duration than and often a part of a unit or module. 

· Module/unit: Defined as a sequence of lesson plans designed to teach a set of skills, knowledge and habits of mind. 

· Presentation/demo: A formal representation of ideas to others. Includes, but is not limited to, links to Powerpoint slides. 

· Project: Activities organized around a particular academic topic. Goals and outcomes may be broad, and interaction with other classrooms via the Internet may be a component. 

· Problem set: A series of tasks or questions posed to the student, as in a homework or other assignment. 

· Syllabus: Outlines of courses and modules and their contents. General material describing a course or unit of study. 

· Tutorial: A resource that provides guided, practical information about a specific subject. 

· Virtual field trip: A series of on-line visual and text-based resources that mimic the field trip experience in an electronic setting. 

4. Portal: The homepage that is the entrance to a large complex website holding a variety related resources, hosted by a single or group of related organizations. For example, www.nasa.gov.

· Portal-educational: (e.g. .edu, .museum). 

· Portal-for-profit: (.com, .biz). 

· Portal-government: (e.g. .gov). 

· Portal-military: (e.g. .mil). 

· Portal-non-profit: (e.g. .org, Museum). 

5. Service: A system that provides one or more functions of value to the end-user. 

· Ask an expert: A site where one can submit questions for personal response to either an individual or group of people who have specific expertise in the area of interest. 

· Clearinghouse: A site that offers links to other sites organized around a topic or topics. The linked sites are hosted by unrelated organizations. 

· Forum/discussion: An interface where a group of individuals can engage in text-based talk about a particular subject. May or may not be synchronous. 

· Listserv: Email based communications that are distributed to a member-based group of individuals via a single email address. Usually topic-focused. 

· Message board: Interface whereby individuals can post information, requests or ideas for view by others. 

· Search engine: Mechanism by which the WWW or some sub-component (such as single a website) is searched based on a specific query entered by the user. 

6. Text: A resource whose content is primarily words for reading.

· Abstract/summary: A condensed version of a larger piece of work, outlining the major points and conclusions. 

· Annotation: Amazon.com type reviews or short instructor comments about a resource. 

· Book/monograph: A long written composition (includes literature, technical documentation and guides, excluding field and instructor's guides). 

· Glossary: A collection of specialized terms and their meanings. 

· Journal article: Writings that appear in a periodical publication, often peer-reviewed and of an academic nature, sharing ideas or research results. 

· Index/bibliography: A list (as of bibliographical information or citations to a body of literature) arranged usually in alphabetical order of some specified datum (as author, subject, or keyword); a list often with descriptive or critical notes of writings relating to a particular subject, period, or author; a list of works written by an author or printed by a publishing house; the works or a list of the works referred to in a text or consulted by the author in its production. 

· Periodical: A publication that is produced on some predictable schedule, such as weekly, monthly or annually. 

· Policy/procedure: A document containing statements or series of steps for particular way of accomplishing things. 

· Proceedings: A collection or papers or abstracts presented at a specific meeting or event. 

· Proposal: A formal document that outlines a specific project, recommendation, plan or idea. 

· Reference: A work containing useful facts or information (e.g. user's guides, technical manuals) 

· Report: Detailed account or statement, often outlining the results or events of a meeting or endeavour (e.g. review, evaluation) 

· Thesis: Scholarly work as for an academic degree. Dissertation embodying results of original research and especially substantiating a specific view; especially one written by a candidate for an academic degree. 

7. Tool: Aids in accomplishing a task. 

· Calculation/conversion tool: (e.g. metric to English, satellite tracker) 

· Software: Allows access, interactions with or the ability to execute resources; it does not enhance another piece of software rather it stands alone, (e.g. tools to look at and analyze data or create learning materials). 

· Code: Allows for the enhancement of the resource; it generally does not stand alone (e.g. numerical models, applets, computer code). 

8. Visual: Actual and symbolic visual representations other than text.

· Artistic illustration: Visuals not generated from data and not meant to illustrate a scientific concept or process (e.g. artistic drawing, animations, clip art, virtual tours). 

· Imagery-remotely sensed: Imagery generated from measuring devices that are not in direct contact with the medium they are measuring (e.g. radar or satellite imagery). 

· Map: 2-D representations of a single point in time or space that illustrate fairly static physical features (e.g. topos, soil, road, bedrock maps, etc.). For weather or forecast maps, use scientific visualization. 

· Photograph: 

· Scientific illustration: Still or animated images not based on data but meant to illustrate scientific concepts or processes (e.g. diagram, graph, figure, virtual reality). 

· Scientific visualization: Visuals generated from data or model output (e.g. graphed or modelled, dynamic or static, physical or numerical, data, simulations, animations, weather forecast or stream flow maps). 

· Video: (e.g. clips, interviews, lectures movies, etc.). 

· Visual-Webcast.
6.5.6 Element Educational.IntendedEndUserRole

	5.5 Intended End User Role
	PROJECT

VOCABULARY

DLESE Metadata Working Group

Primary School (K-5) - generally learners in grades K-5

Middle School (6-8) - generally learners in grades 6-8 

High School (9-12) - generally learners in grades 9-12 

Undergraduate Lower Division (13-14) - generally learners in the first two years of a baccalaureate degree or completing an introductory course. 

Undergraduate Upper Division (15-16) - generally learners in the last two years of a baccalaureate degree or completing an advanced course. 

Graduate - Professional - learners who have completed an undergraduate degree. 

Informal education - learners in museum settings or community continuing education programs. 

Any Level - any general audience of any age

URL: http://www.dlese.org/Metadata/vocabularies




6.5.7 Element Educational.Context

	5.6 Context
	PROJECT

VOCABULARY

FAILTE Metadata Guidelines

Foundation

Introductory

Intermediate

Advanced

General 

Unknown 
URL: http://www.failte.ac.uk/documents/guidelines/



Element Relation.Kind

	7.1 Kind
	PROJECT

VOCABULARY

AHDS (The Arts & Humanities Data Service)

isParentOf

isMemberOf

isSiblingOf

URL: http://ahds.ac.uk/public/metadata/discovery.html

GEM (Gateway to Educational Materials)

isParentOf

isChildOf

isSiblingOf

isDerivedFrom

hasBibliographicInfoIn

isRevisionHistoryFor

isCriticalReviewOf

isOverviewOf

isContentRatingFor

isDataFor

isSourceOf

isSponsoredBy

isStandardsMappingOf

isQualityScore

isPeerReview

isSiteCriteria

isAgencyReview

URL: http://www.geminfo.org/Workbench/Metadata/relationtable.html

Information Management Group

supersedes

isSupersededBy

Australian Business Entry Point

Act

Regulation

See-Also

Anomaly

Versión

Requires

MightRequire

URL: http://business.gov.au

Australian Government Locator Service

isPartOf

hasPart

isVersionOf

hasVersion

isFormatOf

hasFormat

References

IsReferencedBy

IsBasedOn

IsBasisFor

IsRequiredBy

requires

URL: http://www.naa.gov.au

National Library of Australia

IsPartOf

IsVersionOf

References

IsBasedOn

IsRequiredBy

IsFormatOf

URL: http://www-nla.gov.au/meta

Art Museum Image Consortium

Document

Identifier

Image

Image-Preferred

Is Reviewed By

Multimedia

Type

Work

ELib Collection

IsPartOf

HasPort

IsCatalogueFor

HasCatalogue

URL: http://www.ukoln.ac.uk/metadata/cld/simple




� Draft Standard for Learning Object Metadata. Final Draft Standard. Learning Technologies Standard Committee, IEEE. (July 15th, 2002) Electronic version available at http://ltsc.ieee.org/doc/wg12/LOM_1484_12_1_v1_Final_Draft.pdf5


�  Aitchison, Jean; Gilchrist, Alan; Bawden, David. Thesaurus construction and use: a practical manual. London: ASLIB, 1997, p. 9


� idem, p. 12


� Jorna, K.; Davies, S. Multilingual thesauri for the modern world – no ideal solution ? Journal of Documentation, 57 (2), Mar 2001, p.284-295





� IMS Learning Resource Meta-Data XML Binding: http://www.imsproject.org/metadata/imsmdv1p2p1/imsimd_bindv1p2p1.html


� � HYPERLINK "http://www.cenorm.be/isss/LT-vocabulary/vocrep.html" �http://www.cenorm.be/isss/LT-vocabulary/vocrep.html�


� ISO 5127/2-1983: Documentation and information vocabulary part 2 (traditional documents).


� The Oxford English Dictionary. Second Edition, Oxford: Clarendon Press, 1989.


� Online Conference 2001, London, 4-6 December 2001 organized by Learned Information, session “Structuring information for better search & retrieval” (Proceedings available online at: http://www.online-information.co.uk/proceedings/).


� Some people will see  ‘coverage’ indexing as subject indexing while others see it as property indexing. Others will not make the distinction between subject indexing and property indexing at all. However most indexing experts will make this distinction even when it is not perfect.


� ISO 5127/6-1983: Documentation and information: vocabulary; part 6 (documentary languages)


� The Oxford English Dictionary. Second Edition, Oxford: Clarendon Press, 1989.


� Taxonomy: in a broad sense, the science of classification, but more strictly the classification of living and extinct organisms--i.e. biological classification. The term is derived from the Greek taxis ("arrangement") and nomos ("law"). Taxonomy is therefore the methodology and principles of systematic botany and zoology and sets up arrangements of  plants and animals into hierarchies of superior and subordinate groups (Encyclopedia Britannica, http://www.eb.com/)


� The Oxford English Dictionary. Second Edition, Oxford: Clarendon Press, 1989.


� ISO 2788:1986, Guidelines for the establishment and development of monolingual thesauri. ISO 5964:1985, Guidelines for the establishment and development of multilingual thesauri.


� The Oxford English Dictionary. Second Edition, Oxford: Clarendon Press, 1989.


� from Encyclopedia Britannica, http://www.eb.com/


� Thesaurus and classification. Although the thesaurus uses hierarchical relationships, it constitutes a combinatorial language, which distinguishes it from classification which has an inclusion logic. The multiplicity of couplings of thesaurus terms at the moment of querying the thesaurus allows for an optimal search strategy. Dictionnaire encyclopédique de l’information et de la documentation. Paris: Nathan, 1997, p.577


� ISO 5127/2-1983: Documentation and information: vocabulary; part 2 (traditional documents)


� The Oxford English Dictionary. Second Edition, Oxford: Clarendon Press, 1989.





� ISO 5127/2-1983: Documentation and information: vocabulary; part 2 (traditional documents).


� The Oxford English Dictionary. Second Edition, Oxford: Clarendon Press, 1989.


� ISO 5127/2-1983: Documentation and information: vocabulary; part 2 (traditional documents).


� The Oxford English Dictionary. Second Edition, Oxford: Clarendon Press, 1989.


� Ontologia seu Philosophia Prima est scientia entis in genere, seu quatenus ens est.


(Ontology or First Philosophy is the science of Being in general or to what extent Being is).


Christian Wolff - Philosophia Prima sive Ontologia. (1729)


� Nicola Guarino "Ontologies and Knowledge Bases. Towards a terminological clarification" (1995) page 2.


� In information retrieval the terms recall and precision are also used. Low silence means high recall and vice versa. Low noise means high precision and vice versa.


� “Learning Object Metadata Draft Standard IEEE P1484.12/D6.1” (18 April 2001), p. 7


� ISO 3166 code lists: English country names and code elements.


� ISO 639:1988: Code for the representation of names of languages.


� Monika Muennich (Universitaetsbibliothek Heidelberg). Authority work and control in Germany. In: Authority Control in the 21st Century: An Invitational Conference. Colombus (Ohio), March 31 - April 1, 1996.


� The vocabulary of a controlled indexing language, formally organised so that the a priori relationships between concepts (for example as "broader" and "narrower") are made explicit. [ISO 2788:1986; and ISO 5964:1985] 


� Aitchison, Jean; Gilchrist, Alan; Bawden, David. Thesaurus construction and use: a practical manual. London: ASLIB, 1997, p. 5.


� ISO 5964, pp 2-3.


� Jorna, K.; Davies, S. Multilingual thesauri for the modern world – no ideal solution? Journal of Documentation, 57 (2), Mar 2001, p.284-295.


� International Terminology Working Group. Guidelines for Forming Language Equivalents: A Model Based on the Art & Architecture Thesaurus. Sponsored by The Getty Information Institute. http://www.chin.gc.ca/Resources/Publications/Guidelines/English/index.html


� ISO 5964, p 6.


� ISO 5964, p 7.


� ISO 5964, pp 2-3.


� ISO 5964, pp. 9-11; see also Pierre Auger and Louis-Jean Rousseau, Méthodologie de la recherche terminologique (Québec: Office de la Langue Française, Service des Travaux Terminologiques, 1978), pp. 53-59.


� IMS Learning Resource Meta-Data XML Binding: http://www.imsproject.org/metadata/imsmdv1p2p1/imsimd_bindv1p2p1.html


� IMS Learning Resource Meta-Data XML Binding: http://www.imsproject.org/metadata/imsmdv1p2p1/imsimd_bindv1p2p1.html


� http://www.w3.org/RDF/


� An example is the ELR thesaurus maintained by the European Schoolnet, which provides a Javascript API. It allows developers to link their on-line application to the thesaurus server and get the indexing terms back at the client site.


� See for instance the Alexandra Digital Library project at http://www.alexandria.ucsb.edu/~gjanee/thesaurus/specification.html


� The basis for this bibliography was kindly provided by Marisa Trigari from INDIRE (Florence - Italy)


� Dublin Core Education Working Group. http://www.dublincore.org/groups/education/


� The Alliance of Remote Instructional Authoring and Distribution Networks for Europe. http://ariadne.unil.ch.


� Gateway to Educational Materials. http://www.geminfo.org.


� http://standards.edna.edu.au/metadata/index.html.


� European Schoolnet. http://www.educat.hu-berlin.de/~kluck/datahandbook_V_320.htm


� Canadian Core Learning Resource Metadata Application Profile. http://www.cancore.ca/elementset1.html


� National SMETE Digital Library


http://www.smete.org/nsdl/workgroups/standards/current_element_set.html


� Dublin Core metadata initiative. http://purl.org/dc


� LOM vocabularies are classified as state (the established vocabulary), and enumerated (with a numeric code associated to the vocabulary elements).
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