Introduction

The UK Learning Object Metadata Core (UK LOM Core) is an application profile of IEEE 1484.12.1-2002 Standard for Learning Object Metadata (LOM), which is optimised for use by educational communities within the UK.   The UK LOM Core consists of two components: 

· A minimum required Core Element Set, 

· Implementation Guidelines for all LOM elements plus additional Element Requirements.

[note]
The UK LOM Core is designed for use by metadata implementers (i.e. those who are creating applications for service and data providers that implement the LOM), application profile authors 
(i.e. those who are creating application profiles based on the LOM) and metadata creators (i.e. information professionals, resource authors, resource users, and others who contribute to a metadata record or instance).  It is also envisaged that this document will be of relevance to those with a strategic interest in the creation of interoperable metadata (e.g. project managers, librarians, etc.). 

The primary objective of the UK LOM Core is to increase the interoperability of metadata instances and application profiles within the UK educational community by:

· Promoting the appropriate use of LOM syntax and semantics,

· Defining the semantics of LOM data elements and advocating the use of common vocabularies,

· Identifying a common core of elements that will provide an adequate description to facilitate general-purpose use and interoperability.


Benefits for the UK Educational Community

It is envisaged that the UK LOM Core will provide the following benefits for the UK educational community.

Benefits for implementers

The UK LOM Core will benefit implementers and developers by: 

· Helping to facilitate a common understanding of LOM element syntax and semantics though the Implementation Guidelines and Element Requirements.

· Identifying a minimum subset of LOM elements, the Core Element Set.

· Reducing implementation overheads. Developers implementing the UK LOM Core need cater for fewer possibilities than those implementing the LOM as a whole. 

Benefits for service providers

The UK LOM Core will help to ensure that service providers will:

· Have the ability to predict which elements should be available for searching during resource discovery.

· Know which elements should consistently be available to display to end users.

· Be able to identify which data providers can supply "adequate" records in the form of conforming UK LOM Core instances.

· Have the ability to provide services based on data from multiple data providers, each data provider supplying either complementary records (e.g. records for different educational contexts 
or disciplines), or complementary elements (e.g. one provider supplies the educational metadata, another the general metadata and a third the rights metadata).
 Phil to rewrite
Benefits for data providers

The UK LOM Core will benefit data providers by:

· Enabling them to share guidelines for metadata creation and other cataloguing training resources,

· Providing reassurance that they are supplying adequate metadata in the form of conforming UK LOM Core instances,

· Ensuring that their metadata gets exposed more widely by facilitating greater interoperability. 

· need only create metadata once for exposure through multiple services (since, e.g., decreased variation in vocabularies used by different services)
 Phil to rewrite
Benefits for end users

Benefits for end users include:

· Increased incentives for data and service providers to supply "adequate" metadata records in the form of conforming UK LOM Core instances. 

· Provision of conforming records should ensure that information required to facilitate an initial appraisal of a resource is available from a single search;

· Data from an increased number of providers can be searched with the same query, thus increasing the number resources discovered;

· Development and wider implementation of vocabularies suited to UK educational contexts.

While every effort has been made to ensure that the UK LOM Core is accessible to all sectors of the UK educational community it is important to note that this is a technical document rather than a general guide to metadata creation.  Additional advice and resources for the UK educational sector on metadata and metadata related issues are provided by the CETIS Metadata and Digital Repositories Special Interest Group
, UKOLN
 and the UK Metadata for Education Group
.

Background

The development of the UK LOM Core, formerly the UK Common Metadata Framework, originated from a position paper presented to the UK Metadata for Education Group in April 2002.  This paper called for the formation of a community of practitioners to identify common UK practice in the use of metadata in packaged e-learning content. A subsequent comparison was undertaken of twelve metadata schemata based on IEEE 1484.12.1-2002 Standard for Learning Object Metadata and IMS Learning Resource Meta-data, including those produced by SCORM
, CanCore
, FAILTE
, the National Learning Network
 and UfI
.  As a result of this comparison, an application profile composed of a minimum required core element set has been produced along with a set of guidelines to inform UK practitioners on the implementation and use of all LOM elements and their associated value spaces. 

About the IEEE Standard for Learning Object Metadata

IEEE 1484.12.1-2002 Standard for Learning Object Metadata is an internationally recognised open standard that defines a structure for interoperable descriptions of learning objects (IEEE, 2002, piii).  This is one part of a multipart standard, which includes the following parts: 

1. IEEE 1484.12.1-2002 Standard for Learning Object Metadata.  

This standard describes a conceptual data model that defines the structure of a metadata instance for a learning object.

2. IEEE P1484.12.3 Draft Standard for Extensible Markup Language (XML) Schema Definition Language Binding for Learning Object Metadata.

This draft standard defines a World Wide Web Consortium (W3C) Extensible  Markup Language (XML) Schema definition language binding of the learning object  metadata (LOM) data model defined in IEEE 1484.12.1-2002 Standard for Learning  Object Metadata.

IEEE 1484.12.1-2002 describes the syntax (the structure) and semantics (the meaning) of the LOM conceptual data schema; it does not provide guidelines on binding or encoding this model.   While it is possible to encode metadata in many different formats it is beneficial to use a standard binding format in order to exchange data between applications     In order to facilitate the exchange of interoperable metadata instances or records the IEEE Learning Technology Standards Committee is producing a draft XML binding standard for the LOM; IEEE P1484.12.3. 

The LOM is designed to enable information seekers (e.g. teachers, learners) and applications (e.g. portals, repositories, virtual learning environments) to search for, evaluate, acquire and use learning objects.  In the context of the LOM standard, a learning object is defined as “…any entity – digital or non digital – that may be used for learning, education or training.” (IEEE, 2002, p1). Fundamentally, the LOM provides a common language that enables resources, and the metadata that describes these resources, to be shared and exchanged. 

The LOM Data Model

IEEE 1484.12.1-2002 describes the LOM data model, also known as the conceptual data schema. This specifies what characteristics of a learning object may be described and how these characteristics should be recorded. It also defines how this data model can be customised by adding extensions (e.g. new vocabularies) or constraints (e.g. restricting the number of elements that may be used).

The LOM data model has a hierarchical structure.  At the root level there are nine categories: 

1. General

2. Lifecycle

3. Meta-metadata

4. Technical

5. Educational

6. Rights

7. Relation

8. Annotation

9. Classification

These categories group together data elements, of which there are two types:

· Aggregate elements (also described as container elements) which contain other data elements and which do not have individual values.

· Simple data elements (the “leaf” nodes of the hierarchical “tree” structure), which have individual values. 

The semantics, or meaning, of a simple data element is determined by its context in the LOM hierarchy. For example a Description element appears in each of the following categories: General, Educational, Rights, Relation, Annotation and Classification.  Each of these Description elements derives its context from the category and aggregate elements that it is contained by.

Datatypes

The LOM data model also specifies the datatypes and value spaces for each simple data element. The datatype describes the form of the information that is associated with each element.  The LOM has five data types: 

· CharacterString

· LangString 

· DateTime 

· Duration

· Vocabulary 

For a full description of these datatypes see IEEE 1484.12.1-2002 Standard for Learning Object Metadata. 

Value Spaces

The value space describes the actual information that is associated with each element and defines any restrictions that may be placed on this information.  Value spaces may be: 

· Repertoire of ISO/IEC 110646-1:2000 – any string of Unicode characters.  

· Language ID – a language code from ISO 639-1:2002
  or  ISO 639-2:1988
 which may be accompanied by an optional country code from ISO 3166-1:1997
.

· A vocabulary – a list of recommended terms or numbers.

· IMC vCard 3.0
 – structured text that describes the kind of information commonly found on a business card.

· MIME types based on IANA registration
 – describes the digital format of a resource.

For further information about these value spaces see IEEE 1484.12.1-2002 Standard for Learning Object Metadata. 

Application Profiles

As with many other standards and specifications, implementations of the LOM are normally based on community or domain specific application profiles.   In the context of metadata implementation, application profiles may be defined as:

“… meta-data element sets that are either abbreviated versions of complete standards or are a heterogeneous mix of elements drawn from different meta-data schemata. Typically, application profiles are developed to meet the needs of a specific application, within a specific community.” (IMS, 2004).

For further definitions of the term “application profile”, references and guidelines on creating metadata application profiles see the IMS Best Practice and Implementation guide for IEEE 1484.12.1-2002 Standard for Learning Objects Metadata (LOM) v 1.3 Draft Specification
. 

The primary purpose of application profiles is to:

 “… adapt or combine existing schemas into a package that is tailored to the functional requirements of a particular application, while retaining interoperability with the original base schemas.” (Duval et al, 2002)

There are many ways in which the LOM can be customised to create a community specific application profile. These include:

· Adding constraints – e.g. restricting the number of elements that may be used or the number of times and ways in which an element may be repeated 
. 

· Adding extensions – e.g. adding a new term to an existing vocabulary, adding a new vocabulary to an existing element or adding a new element.

Application profiles may determine the syntax of metadata instances e.g. by enforcing the ordering of elements or by requiring the use of a particular binding or encoding format. They may also provide guidelines on the semantics of the data model e.g. by recommending how elements should be used, by requiring the use of community specific vocabularies or by specifying the definition of vocabulary terms for a particular community of practice. 

About UK LOM Core

The UK LOM Core is an application profile of IEEE 1484.12.1-2002 Standard for Learning Object Metadata created for use within the UK educational sector.  This profile is designed to be applicable to all UK educational communities including pre-school, primary, secondary, FE, HE and adult and community learning. 

The primary objective of the UK LOM Core is to increase the interoperability of metadata instances and application profiles created within the UK educational sector. In this context interoperability may be defined as:

“….the ability of two or more systems or components to exchange information and to use the information that has been exchanged.” (IEEE, 1990)

Facilitating interoperability does not necessarily imply that all communities must use the same metadata standard or specification.  However it is important to differentiate between requirements for metadata that is stored internally within an application and requirements for metadata that will be exposed to the outside world and exchanged with other applications.   If an educational community does not intend to share its resources and metadata with other domains then they are free to choose what characteristics of their resources they describe, what labels and vocabularies they use to describe these characteristics and how this information is gathered and stored. If this community wishes to exchange information about their resources with other communities then it is beneficial for them to expose this information in a standard manner.  In order to facilitate this exchange, the information required by the agreed standard will have to be gathered in an appropriate format. So while it may not be necessary for an educational community to use a standard data model and binding to gather and store metadata internally, if they wish to exchange this information then it is beneficial to have gathered and stored this metadata in such a way that it can be exposed in a standard format. Based on the LOM, the UK LOM Core helps to provide a common language (semantics) and structure (syntax) for interoperable metadata that educational communities and applications can use to enable them to exchange their resources, and information about their resources, with others.
Structure and Scope

The UK LOM Core application profile consists of two components:

· A minimum required Core Element Set, 

· Implementation Guidelines for all LOM elements plus additional Element Requirements.

The Core Element Set

In specifying a minimum required Core Element Set the UK LOM Core has attempted to identify those LOM elements that are likely to be of greatest benefit for facilitating the exchange of adequate metadata records within the UK educational community.   The primary objective of the Core Element Set is to facilitate syntactic interoperability by specifying a minimum set of LOM elements that must be present when UK educational communities, who wish to conform to this part of the UK LOM Core,create LOM application profiles and exchange metadata instances between applications.  Every effort has been made to ensure that the Core Element Set will be applicable to all kinds of learning objects, in the widest sense of the term.  However it is necessary to be aware that there are some types of “objects” and resources that both the LOM and the UK LOM Core are less suitable for describing, e.g. collections, assessment systems, virtual learning environments, events, etc.   It is also important to recognise that the Core Element Set is designed to accommodate the minimum information required to facilitate the exchange of learning object metadata.  While a metadata instance composed of the Core Element Set represents an “adequate record”, many types of resources will require additional information to be recorded.  For this reason it is envisaged that many implementers will choose to build application profiles tailored to meet their own requirements based on the UK LOM Core’s Core Element Set.

The Implementation Guidelines and Element Requirements 

In addition to specifying a minimum required Core Element Set, the UK LOM Core also outlines Implementation Guidelines for all LOM categories and elements plus additional Element Requirements, e.g. use of community specific vocabularies.  The primary objective of the Implementation Guidelines is to facilitate semantic interoperability by reducing ambiguity in the interpretation and implementation of the LOM conceptual data schema and by ensuring that elements and vocabularies are used with a high degree of consistency throughout the educational sector within the UK.   The additional Element Requirements identify UK specific vocabularies which must or should be used to describe certain LOM elements e.g. the Classification elements.  In some cases these UK specific vocabularies must be used in conjunction with a standard LOM vocabulariy e.g. as with element 5.6 Educational.Context. 
Conforming with the UK LOM Core’s Core Element Set
The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD", "SHOULD NOT", "RECOMMENDED",  "MAY", and "OPTIONAL" in  section x.x Conformance of this document are to be interpreted as described in IETF RFC 2119
.

The UK LOM Core identifies LOM elements as being REQUIRED, RECOMMENDED and OPTIONAL
.  Those elements identified as being REQUIRED compose the Core Element Set.

In order for a metadata instance to conform to the UK LOM Core’s Core Element Set, values MUST be supplied for all REQUIRED elements.  If no appropriate value exists for a REQUIRED element a null value MUST be supplied.  Best practice recommendations for supplying null values for REQUIRED elements are provided in the UK LOM Core’s Implementation Guidelines and Element Requirements. Container elements are regarded as REQUIRED if one or more of their sub elements are REQUIRED.  

Values for RECOMMENDED elements SHOULD be provided where possible.

Values for OPTIONAL elements MAY be supplied if they are deemed to meet the requirements of the user community.  

In order for a metadata application profile to conform to the UK LOM Core’s Core Element Set all REQUIRED elements MUST be included in the profile. Developers SHOULD publish their application profiles, including vocabularies, on a project website for example or in an application profile registry, to ensure that they are accessible to other UK LOM Core implementers.
Conforming metadata instances and application profiles MUST follow the recommendations and adhere to the requirements outlined in the UK LOM Core’s Implementation Guidelines and Element Requirements.

Conforming metadata instances and application profiles MUST use vocabularies identified by the Implementation Guidelines and Element Requirements as being REQUIRED..

RECCOMMENDED vocabularies SHOULD be used where possible.

Conforming with the UK LOM Core’s Implementation Guidelines and Element Requirements
It is recognised that, as a result of community specific requirements and workflows it may not be possible for metadata authors to create complete metadata instances that conform to the UK LOM Core’s Core Element Set. If these instances conform to the UK LOM Core’s Implementation Guidelines and Element requirements they may be aggregated with other instances to form complete instances that conform to the UK LOM Core’s Core Element Set.
In order to conform with the UK LOM Core’s Implementation Guidelines and Element Requirements it is REQUIRED that metadata instances and application profiles MUST adhere to these Guidelines and Requirements.



� CETIS Metadata and Digital Repositories Special Interest Group � HYPERLINK "http://metadata.cetis.ac.uk/" ��http://metadata.cetis.ac.uk/�


� UKOLN � HYPERLINK "http://www.ukoln.ac.uk/metadata/" ��http://www.ukoln.ac.uk/metadata/�


� UK Metadata for Education Group � HYPERLINK "http://www.ukoln.ac.uk/metadata/education/" ��http://www.ukoln.ac.uk/metadata/education/�


� ADL Shared Content Object Reference Model � HYPERLINK "http://www.adlnet.org/" ��http://www.adlnet.org/�


� CanCore � HYPERLINK "http://www.cancore.ca/" ��http://www.cancore.ca/�


� Facilitating Access to Information on Learning Technology for Engineers. � HYPERLINK "http://www.failte.ac.uk/" ��http://www.failte.ac.uk/�


� National Learning Network � HYPERLINK "http://www.nln.ac.uk/" ��http://www.nln.ac.uk/�


� UfI � HYPERLINK "http://www.ufiltd.co.uk/" ��http://www.ufiltd.co.uk/�





� Codes for the Representation of Names and Languages –  Part 1: Alpha-2 Code.


� Codes for the Representation of Names and Languages – Part 2: Alpha-3 Code.


� Codes for the Representation of Names of Countries and their Subdivisions – Part 1: Country Codes.


� IETF RFC 2425:1998, � HYPERLINK "http://www.imc.org/pdi/" ��http://www.imc.org/pdi/�


� RFC 2048: 1998, � HYPERLINK "http://www.iana.org/assignments/media-types/" ��http://www.iana.org/assignments/media-types/�


� IMS Best Practice and Implementation guide for IEEE 1484.12.1-2002 Standard for Learning Objects Metadata (LOM) v 1.3 Draft Specification � HYPERLINK "http://www.imsglobal.org/metadata/mdv1p3pd/imsmd_bestv1p3pd.html" ��http://www.imsglobal.org/metadata/mdv1p3pd/imsmd_bestv1p3pd.html�


� Key words for use in RFCs to Indicate Requirement Levels http://www.ietf.org/rfc/rfc2119.txt


� These terms have replaced the following terms used in UK LOM Core v 0.2; REQUIRED replaces mandatory, RECOMMENDED replaces optional (recommended) and OPTIONAL replaces optional.





�PAGE \# "'Page: '#'�'"  ��I've tried to suggest changes that align the target users here with the section on Benefits, below. I think I have failed. Perhaps a better idea would be to totally decouple the two and talk here about people with technical, information or management roles (who might work on implementation, service/data provision.)


�PAGE \# "'Page: '#'�'"  �� Mmm, not something normal most people do unless they are implementers.


�PAGE \# "'Page: '#'�'"  �� I prefer to think of the end users as being the people searching for resources (which is how the phrase is used in the next section)


�PAGE \# "'Page: '#'�'"  ��They may not create a whole record or instance.


�PAGE \# "'Page: '#'�'"  �� Still not sure how to phrase this. How about: "Identifying a core element set that will provide an adequate description for general purpose use."


�PAGE \# "'Page: '#'�'"  ��


�PAGE \# "'Page: '#'�'"  �� Not sure about this…. I'm trying to summarise Andy's post on why there needn't be mandatory elements, and the ideas from Lorcan and Diane Hillman about a shift from managing metadata at the element level rather than the record level. Might be worth splitting the combination of elements from different sources from the point about combining records from different sources. Might be worth stressing that the main benefit over using raw OAI-PMH is that the service is more coherent.





�PAGE \# "'Page: '#'�'"  �� Not sure about this either….. perhaps it would be better expressed as "reduce the need for developing mappings/crosswalks and other strategies for coping with variant vocabularies used for the same element"—it might be a benefit for service providers.


�PAGE \# "'Page: '#'�'"  �� Well, you have to "retain the value space and datatype" of elements in the base schema. What you can do is specify that some vocabulary must be used where the LOM leaves the choice open. 


�PAGE \# "'Page: '#'�'"  �� Are there any LOM vocabularies you can replace? Do you mean used in conjunction with LOM vocabularies or where the LOM does not provide a vocabulary (e.g. the classification category)?


�PAGE \# "'Page: '#'�'"  �� I think that we should recognise that some workflow or community specific requirements mean that certain metadata creators will not be able to produce instances that conform to the whole of the UK LOM Core, however if they fulfil certain conditions (basically, REQUIRE that they MUST follow the Implementation Guidelines and Element Requirements) they will conform to the Element Requirements. This will allow them to contribute their metadata to services that do comply with the UK LOM Core [Which is nearly the same as you have, but focuses more on what they do comply with rather than what they don't—you could further promote this a useful and valid thing to do by having two headings: "Conformance with the UK LOM Core" and "Conformance with the UK LOM Core Element Requirements".]





