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Note this article assumes some familiarity with these concepts: Learning Objects, 
Metadata, Educational Standards for Technical Interoperability, Digital Repositories 
and Learning Design. For a useful quick introduction to each of these concepts please 
follow these web inks: 
 
Learning Objects (Content Packages) & Learning Design 
http://www.cetis.ac.uk/static/briefings.html
 
Metadata 
http://www.cetis.ac.uk/content2/20050210042132
 
Educational Standards for Technical Interoperability: 
http://www.cetis.ac.uk/static/standards.html
 
Digital Repositories 
http://www.jisc.ac.uk/index.cfm?name=pub_repositories
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1 Overview 
 
The main purposes of this document are:  
 

• to take what can be seen as a very esoteric and abstract field of activity 
(metadata) and set it within a context to make it more understandable 

 
• identify the metadata standards we might employ and why 

 
• give outline guidance about how to plan to implement a metadata standard 

 
• provide some basic background and reference information for those who want 

to find out more about the underlying technologies and philosophies involved 
 
 
 

 
 

1.1  Common Abbreviations and Terminology 
 
IEEE Institute of Electrical and Electronics Engineers 
LOM Learning Object Metadata 
IMS Originally known as the Instructional Management System Consortium but now 
referred to as the IMS Global Learning Consortium, 
CETIS the centre for educational technology interoperability standards  
UKLOMC UK LOM Core  
JISC Joint Information Service Committee 
LTS Learning and Teaching Scotland 
MEG Metadata for Education Group 
W3 Consortium World Wide Web Consortium 
XML Extended Markup Language 
HTML Hypertext Markup Language 
 
Metadata ‘information about information’, usually used to help find and manage 
information resources, a library catalogue would be a good example of the use of 
metadata. One of the key distinguishing attributes of metadata is that it is structured 
(into fields/elements with a defined syntax for how they fit together and semantics for 
what they mean, and which have defined vocabularies or value spaces for codifying 
the information provided 
 
Metadata Schema the description of a particular metadata structure/syntax/semantics 
giving the relational structure, the terms used with their relations and meanings and 
suggested uses, the IEEE LOM would be an example. Thus, a schema is composed of 
a set of ‘metadata elements’ that are clearly defined with the relationships between 
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them and any sub-elements made clear. In the IEEE LOM the metadata elements are 
grouped into the 9 related categories shown below: 
 
Top Level Data Elements Categories in the IEEE LOM 
 

1. General  (e.g. title, identifier, description) 
2. Lifecycle  (e.g. version, contributor) 
3. Meta-Metadata  (e.g. info about the metadata scheme) 
4. Technical  (e.g. format, size, location) 
5. Educational  (e.g. context, learning resource type) 
6. Rights  (e.g. cost, copyright) 
7. Relation  (e.g. kind, resource type) 
8. Annotation  (e.g. comments of previous users) 
9. Classification (e.g. use of a particular classification system[s]) 

 
Below is a simplified conceptual representation of some of the elements in the first 
IEEE LOM category ‘General’ with their descriptions from the schema in square 
brackets: 
 
Category 1 – ‘General’ [This category groups the general information that describes 
this learning object as a whole] 
 

1.1 Identifier [A globally unique label that describes this learning object] 
 
1.1.1 Catalog [The name or designator of the cataloguing system e.g. ISBN] 
 
1.1.2 Entry [The value of the particular identifier used in the cataloguing 
system e.g. the actual ISBN number] 
 
 
1.2 Title [The Name given to the learning object e.g. The life and works of 
Leonardo da Vinci] 
 
 
1.3 Language [The main human language(s) used in the learning object] 

 
 
Metadata Elements are the individual parts of the metadata schema and are used to 
describe the individual characteristics of a resource and to give the description its 
structure. 
 
The terms “implementation” and “application profile” are both used to refer to a 
real-world use and interpretation of metadata elements from one or more standards or 
specifications.  An implementation may involve interpretation of more than just the 
set of metadata elements, and include features such as how metadata records are to be 
codified, and how those records are to be stored and shared with others. The term 
“application profile” is generally used in the context of the choice of the metadata 
elements to be used for a particular service. 
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A metadata implementation begins with the definition or choice of a metadata 
element set, to meet the needs of a particular project. A metadata element set is 
referred to as a schema. The needs of the project are probably the best place to start, 
and will need to be re-visited frequently to check that it is correct. 
 
Application profiles enable a metadata implementation to describe which standard or 
specification each of the metadata elements it uses has come from. Thus an individual 
metadata implementation can choose the metadata elements that best suit its own 
needs from amongst the standards and specifications. The application profile allows 
those working with another implementation to identify which metadata elements are 
common to both implementations and can therefore form the basis of record sharing 
or a cross-searching service.  
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2 The Challenge of Managing Digital Resources and 
the Role of Metadata 

 
As more and more information enters the digital domain there are 2 unexpected side 
effects: 
 

• digital information becomes easier to lose 
• the need grows for shared and standardised filing or cataloguing systems to be 

used 
 
Digital information is easier to lose because it is ‘invisible’ and is often stuffed into 
the digital equivalent of a cupboard. But unlike ‘real’ documents digital documents 
have no social or organisational clues or pointers associated with them that can help 
us to find them. Thus, once a document is transferred to the digital domain we can no 
longer ask a secretary where it is, or look in the usual part of the filing cabinet for it, 
or ask a colleague where they last saw it. Unless there are robust systems in place to 
manage this digital information it becomes very easy for digital material to simply 
disappear forever. 
 
This ephemeral nature of digital information has led to the need to devise shared and 
standardised filing or cataloguing systems (i.e. metadata) to be used to manage the 
information. As a result, the last few years have also seen a rapid growth in the area of 
Digital Asset Management (DAM), in the public and private sector.  
 
These systems all share one common characteristic - the ability to create catalogues of 
information about the digital assets that they hold in order to help people find them. 
This catalogue information is formally called ‘metadata’, meaning literally 
information about information, and the usual example of this from the non-digital 
world is the old card index systems of libraries. Another, useful, example of metadata 
in the real world and one that has parallels with its use for learning objects is the label 
on a jar of jam, this carries information about the contents of the jar such as, expiry 
date, contents, nutritional information, place of production, contact details, suggested 
uses etc. 
 
 

3 The Growth of Metadata Standards 
 
Metadata or cataloguing standards were around before the digital age, the Dewey 
library decimal classification system is one example that reaches back to the 19th 
century (1876) and is still widely used.  A metadata standard called the Dublin Core 
emerged in the mid 1990’s from the work of librarians and others who wished to 
devise a standard for use with electronic resources on the internet. The main concern 
was to create a system that was easy to use by non-librarians, relatively intuitive and 
capable of being extended to contain detailed and specialist metadata information. 
This standard has been very influential on developments in metadata since. The great 
innovation of Dublin Core is that it recognised that metadata creation and 
maintenance was going to be a more diverse and distributed activity in the age of the 
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internet than previously in the age of paper. The origins of the Dublin Core can be 
traced back to the 2nd International World Wide Web Conference, October 1994 in 
Chicago. This led to a joint workshop to discuss metadata semantics in Dublin, Ohio, 
March 1995. The name Dublin Core is derived from that meeting. 
 
The strength of Dublin Core metadata is that it is both simple yet capable of being 
made more detailed and complex if required. It is also designed to be capable of being 
accessed and used at different levels of detail and complexity according to the user. It 
is also intended to be interoperable between institutions and systems. Versions of 
Dublin Core have been produced for specialist uses including education, most notably 
in America and Australia. 
 
The Dublin Core has had a great influence on other metadata standards that have been 
developed since, including the learning object metadata standards that we will be 
adopting. In fact the Dublin Core acts as a kind of reference point for most new 
standards (including the learning object metadata standard) with the aim to make it 
possible for their basic content to be imported easily into other systems based on the 
Dublin Core. What this means in practice is that a certain minimum of basic metadata 
information can be passed between different system such as ‘Author’ and ‘Title’. But 
if we want to view all the educational metadata we have to use a system specially set 
up for that. 
 
For more information about the Dublin Core please see Section 10 
 
 

4  Educational Metadata & Technical Standards 
 
The current interest in metadata and learning objects owes much to a large variety of 
international organisations in the educational and training sectors. Including the 
computer based training, education and research activities of the aviation industries 
and the military in the US and Europe. 
 
These organisations have all encountered the problem of managing large amounts of 
digital learning materials and have been part of the driving force to build agreed 
standards for metadata for educational and training resources. 
 
The key organisations involved in coordinating these developments are the IMS and 
IEEE, who themselves are made up of many international member organisations such 
as CETIS1 and LTS2 from the UK and who also work with other standards 
organisations such  as CEN/ISSS3 and ARIADNE4 from Europe 
 

 
1 http://www.cetis.ac.uk/ 

2 http://www.ltscotland.org.uk/ 

3 http://www.cenorm.be/cenorm/index.htm 

4 http://www.ariadne-eu.org/ 
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4.1  An Evolving Situation 
 
It is important to understand that educational metadata standards are still in the 
process of evolving, and the standards that have been agreed may be superseded in the 
future.  
 
This changing nature of metadata standards is a source of confusion to people who are 
new to the area, especially institutional managers, who would like things to be fixed 
in one form forever. In this context it is important to be clear about two things: 
 

• The recent emergence of educational metadata 
• The large scale of the task involved 

This short summary was originally written in march of 2003, the first 
international educational metadata standard for learning objects (the IEEE 
LOM) was only finally agreed towards the end of 2002. 

A large number of international organisations have been involved in this 
process and developing specifications towards an agreed standard has been a 
very labour intensive task requiring lots of international dialogue and 
cooperation. 

The ambition of this work is to make possible the location of learning 
resources via detailed searches and the ability to transfer learning resources 
between different organisations efficiently. These are not trivial problems or 
tasks, but the potential benefits are great. 

 

4.2 Standards We Use in Learning Objects  
 
To date the main outcomes of this large international effort about educational 
metadata that affect our work are:  

• the agreement of a metadata standard to describe educational resources 
(IEEE LOM) 

• a way of digitally ‘packaging’ this metadata and the digital resources 
together in a way that makes transfer between systems easy (IMS 
Content Packaging) 

The metadata standard that our project will be based on is that agreed by the Institute 
of Electrical and Electronics Engineers called ‘Learning Object Metadata’ (IEEE 
LOM). This work has been conducted by the IEEE Learning Technology Standards 
Committee (LTSC) with the IEEE LTSC WG12 Learning Object Metadata Working 
Group and is embodied in the IEEE 1484.12.1 - 2002 Standard for Learning Object 
Metadata (LOM) and IEEE 1484.12.3 Standard for Learning Technology-Extensible 
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Markup Language (XML) Schema Definition Language Binding for Learning Object 
Metadata. More information can be found at: 
http://ltsc.ieee.org/wg12/ and http://standards.ieee.org/ 
 
The content packaging method that we will be using is defined by the  IMS Content 
Packaging Information Model  Version 1.1.2 Final Specification. More information 
about this can be found at: 
http://www.imsglobal.org/content/packaging/cpv1p1p2/imscp_infov1p1p2.html
 
 

5  Metadata for Educational Resources in the UK 
 
A lot of work on educational metadata has been carried out in the UK by CETIS, LTS 
and the MEG5 who have been involved in the international work as well. As a result 
of this a framework for applying the IEEE LOM has been developed for UK users 
called the UK LOM Core. This gives advice and guidance about how to implement 
the IEEE LOM standard. 
 
This is a great step forwards for the UK education sector and should save individuals 
and organisations re-inventing the wheel when it comes to interpreting the IEEE LOM 
for use locally. As the framework document states: 
 

“Our ability to share and reuse content is strongly influence by 
metadata. The version, fields, vocabularies and location of the 
metadata are all factors which can break any potential 
interoperability.  
There is a need within any community which expects to share 
resources to agree a common practice.” 

 
 

5.1 About The UK LOM Core 
 
The best way to understand UK LOM Core is to see it as an application profile of the 
IEEE LOM standard, tailored to the circumstances of the UK educational community. 
It is available from this web page: 
http://www.cetis.ac.uk/profiles/uklomcore
 
 
The UK LOM Core retains all the top-level categories of elements from the IEEE 
LOM that it is based on. These elements can contain related sets of information in 
ever increasing levels of detail. 
 
Top Level Data Elements Categories in the UK LOM Core 

1. General (e.g. title, identifier, description) 
2. Lifecycle (e.g. version, contributor) 

                                                 
5 http://www.ukoln.ac.uk/metadata/education/ 

http://ltsc.ieee.org/wg12/
http://www.imsglobal.org/content/packaging/cpv1p1p2/imscp_infov1p1p2.html
http://www.cetis.ac.uk/profiles/uklomcore
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3. Meta-Metadata (e.g. info about the metadata scheme) 
4. Technical (e.g. format, size, location) 
5. Educational (e.g. context, learning resource type, semantic density) 
6. Rights (e.g. cost, copyright) 
7. Relation (e.g. kind, resource type) 
8. Annotation (e.g. comments of previous users) 
9. Classification (e.g. description of the learning object in relation to particular 

classification system[s] such as Dewey and the TechDis accessibility 
classification scheme) 

 
Some of the information to be entered in an element or sub element etc is mandatory 
in the framework. This makes sense, if we are to be able to find and share learning 
objects we need to be able to access a certain minimum of information in the metadata 
record. 
 
 

5.2 Producing a Metadata Implementation for Use Locally 
 
The following extract from Cancore offering guidance to metadata creators is very 
useful to bear in mind, it may be summarised as ‘less is more’.  
 
“Provisions and qualifications 
 

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

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

 
Source: CanCore Learning Object Metadata: Metadata Guidelines version 1.16 

 
 

 
6 http://www.cancore.ca/en/guidelines.html 
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The UK LOM Core provides a solid foundation for the use of metadata. We can make 
a few observations generally about intended use of metadata to guide our own 
development work: 
 

• We should try to keep within the UK LOM Core to ensure maximum 
interoperability 

• We will not add new elements to the UK LOM Core as this breaks down 
interoperability 

• If we need to add information that does not fit within the existing UK LOM 
Core, we should seek to extend the elements of the UK LOM Core to 
accommodate this (and take advice from CETIS and others) 

• We should aim for  as simple implementation of the UK LOM Core as 
possible 

 
 

6 Controlled Vocabularies 
 
In some of the UK LOM Core elements we are encouraged to use terms from 
controlled vocabularies to ensure greater consistency and understanding between 
organisations. It encourages the use of controlled vocabularies but recognises that 
much development work has still to be done in this area.  
 
Some subject areas and disciplines already have well developed controlled 
vocabularies and taxonomies associated with them (such as medicine and 
meteorology for example) and will also be capable of implementing their own subject 
classification scheme within the ninth metadata element of ‘Classification’. UK LOM 
Core implementation guidelines recommend formal cross-discipline classification 
schemes such as Dewey Decimal Classification or Joint Academic Coding System, 
and the use of controlled vocabularies for other elements such as Learning Resource 
Type or Educational Level. 
 
For a further discussion of controlled vocabularies please see Sections 9 and 11. 
 
 

7 The Role of XML in Learning Object Metadata 
 
XML is a specialist computer language that is ideally suited for creating and 
exchanging metadata records. It has been developed by the W3 consortium to 
facilitate the creation and exchange of large scale electronic publishing. This makes 
XML an ideal tool for creating, storing, and exchanging specialist records and 
information between people and organisations. Fortunately we do not have to do this 
by hand-coding, there are user friendly tools that help to do this. 
 
Learning Objects make use of the IMS Content Packaging Specification to store 
metadata and other information about the learning materials the object contains, as 
well as the learning materials themselves. The metadata we create for a learning 
object will be stored inside a special XML file inside the content package. The name 
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Figure 1 Conceptual Model of a Content Package 
 

f course to make this happen there has to be an agreed set of shared meanings and 

 

ell 

gs and 

2 

or a basic description of XML please see Sections 7 and 13 and the project 

of this file is always ‘imsmanifest.xml’ and it is always stored at the top of the folder / 
directory structure of the content package. This arrangement is crucial to the IMS 
Content Packaging (CP) standard being able to work.  
 
What happens when a CP is imported into a system such as a content repository or 
even sent to someone via email, is that the system or user looks at the object and looks 
for the ‘imsmanifest.xml’ file at the top level of the content package file structure. 
Once this file is found it can be read by the system or user to discover what the 
learning object is about and how it is intended to be used etc. The metadata can be 
viewed in a user-friendly way by a number of software tools developed for the 
purpose. Below is a conceptual diagram of the structure of a content package showing 
the manifest file and its structure. 

 
 

 

O
terms between the people and organisations that want to exchange the information.  
For many domains this is already the case and considerable work is being carried out
to formalise these terms into controlled vocabularies and taxonomies to take 
advantage of the power of XML. In the domain of education this process is w
underway and presents both challenges and opportunities for people and 
organisations. The importance of developing a set of shared understandin
terminologies to support the use of educational metadata is nicely described as 
‘semantic interoperability’. For more information about this please see Section 1
Systems Interoperability versus Semantic Interoperability 
 
F
supporting report Talking to the Techies # 2: a brief introduction to XML. 
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8 The Future 
 
Educational metadata will exist in an increasingly connected world where different 
metadata systems and their users will want to be able to talk to each other. This means 
we should be able to use a metadata system that is right for our purposes in the 
educational sector but also be able to search and examine metadata for online 
resources from different sectors in meaningful ways, this is going to be a challenge 
for interoperability of the technical and human kind. 
 
 

9  Finding out more About Metadata Standards 
 
The following web sites provide information about educational metadata standards 
 
http://www.cetis.ac.uk
 An excellent resource for beginners and more experienced people about 
educational technology technical interoperability standards. A specific section about 
the UK LOM Core can be found here: 

http://www.cetis.ac.uk/profiles/uklomcore
A general page about metadata and repositories can also be found here: 
http://metadata.cetis.ac.uk/specs/

 
http://www.imsglobal.org
 The website of the main coordinating body for the development of educational 
technical standards, including metadata 
 
http://www.cancore.ca
 The canadian agency in charge of educational metadata development – very 
good set of resources 
 
http://dublincore.org/about/
The Dublin Core Metadata Initiative (DCMI) 
 
http://ltsc.ieee.org/wg12/
 The website of the metadata standards committee of the IEEE  
 
http://www.adlnet.org/
 The Advanced Distributed Learning (ADL) Initiative, a USA government sponsored 
organisation in the area of technical standards for education and training 
 
http://www.masie.com/masie/default.cfm?page=standards
This organisation has produced a very useful guide entitled: Making Sense of 
Learning Specifications & Standards: A Decision Maker's Guide to their Adoption 
 
 
 
 
 
 

http://www.cetis.ac.uk/
http://www.cetis.ac.uk/profiles/uklomcore
http://metadata.cetis.ac.uk/specs/
http://www.imsglobal.org/
http://www.cancore.ca/
http://dublincore.org/about/
http://ltsc.ieee.org/wg12/
http://www.adlnet.org/
http://www.masie.com/masie/default.cfm?page=standards
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10  What is the Dublin Core Metadata Element Set? 
The Dublin Core Metadata Element Set is a set of 15 descriptive semantic definitions 
and represents perhaps the most widely used of all metadata standards in the digital 
realm, it has been created by the Dublin Core Metadata Initiative (DCMI). It 
represents a core set of elements likely to be useful across a broad range of vertical 
industries and disciplines of study. The Dublin Core Metadata Element Set was 
created to provide a core set of elements that could be shared across disciplines or 
within any type of organization needing to organize and classify information. You can 
find out more about Dublin Core at this we page: http://dublincore.org/about/. 

 

From the Dublin Core Metadata Initiative Website, 
http://dublincore.org/resources/faq/#whatistheelementset

 
1. Title,  2. Contributor,  3. Source,  
4. Creator,  5. Date,  6. Language,  
7. Subject,  8. Type,  9. Relation,  
10. Description,  11. Format,  12. Coverage  
13. Publisher,  14. Identifier,  15. Rights. 

The Dublin Core Element Set 
 
The DCMI is an influential force in the world of metadata and is very widely used in 
all sectors. The users of other metadata standards often use it as a common reference 
point when thinking about sharing their metadata with other systems for 
interoperability purposes. For instance the Open Archives Initiative Protocol for 
Metadata Harvesting (OAI-PMH) mandates the use of Dublin Core as its minimum 
‘lowest common denominator’ metadata format7. Thus, those wanting to use OAI-
PMH to share metadata between repositories and to support federated searching must 
make sure their metadata can be mapped onto the Dublin Core format to support this 
process.  
In addition to the core set of elements in the Dublin Core the DCMI have introduced 
other optional elements and element refinements as well as a range of possible 
encoding schemas (including Dewey and Library of Congress) and a set of different 
vocabularies. These optional elements and refinements are sometimes referred to as 
‘Extended’ or ‘Qualified’ Dublin Core. To see a fill listing of all the elements and 
refinements available with Dublin Core (to which the DCMI give the generic name 
‘Terms’) please see this web page: http://dublincore.org/documents/dcmi-terms/#H2. 
It should be noted that the Dublin Core Metadata Initiative (DCMI) continues to work 
on and extend the functionality of the standard to make it more flexible and 
interoperable in use with other standards. For more information, see this page that 
describes the DCMI Abstract Model that is being developed to support this: 
http://www.ukoln.ac.uk/metadata/dcmi/abstract-model/. 
 

                                                 
7 ‘OAI-PMH allows for any metadata format, so long as it is encoded in XML with an XML Schema. 
All repositories must support oai_dc for a minimum level of interoperability’ - from 
http://www.oaforum.org/tutorial/english/page5.htm 

http://dublincore.org/about/
http://www.ukoln.ac.uk/metadata/dcmi/abstract-model/
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11  Controlled Vocabularies, Taxonomies, Ontologies 
 
The relationship between these concepts is important for those working with 
metadata. They build upon each other in this order (with ontologies at the bottom). 
 

• Controlled Vocabularies 
• Taxonomies 
• Ontologies 

 
Below are some definitions of these terms that you may find useful. 
 
 
Ontology 
That department of the science of metaphysics which investigates and explains the 
nature and essential properties and relations of all beings, as such, or the principles 
and causes of being. 
 

From Webster's Revised Unabridged Dictionary 
 
 
In both computer science and information science, an ontology is a data model that 
represents a domain and is used to reason about the objects in that domain and the 
relations between them. 
 

From Wikipedia at http://en.wikipedia.org/wiki/Ontology_(computer_science) 
 
 
An ontology is similar to a dictionary or glossary, but with greater detail and structure 
that enables computers to process its content. An ontology consists of a set of 
concepts, axioms, and relationships that describe a domain of interest. From the IEEE 
P1600.1 Standard Upper Ontology (SUO) Working Group (IEEE) 
 
 
Taxonomy 
That division of the natural sciences which treats of the classification of animals and 
plants; the laws or principles of classification. 
 

Source: Webster's Revised Unabridged Dictionary, © 1996, 1998 MICRA, Inc. 
 
 
Controlled vocabularies 
Controlled vocabularies take advantage of the work done in the ontology and 
taxonomy stages of defining a knowledge domain. They make available a collection 
of words and phrases that have a fairly clear and precise shared understanding within 
a knowledge domain. By using such a vocabulary accuracy and interoperability 
between electronic systems (and humans) is greatly improved. In many domains these 
vocabularies already exist. 
 

http://en.wikipedia.org/wiki/Computer_science
http://en.wikipedia.org/wiki/Information_science
http://en.wikipedia.org/wiki/Data_model
http://en.wikipedia.org/wiki/Domain_of_discourse
http://en.wikipedia.org/wiki/Reasoning
http://dictionary.reference.com/search?q=00-database-info&db=web1913
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Source: On the integration of IEEE-LOM Metadata Instances and Ontologies, Patrick 
McAndrew, UserLab, Learning Technology newsletter, Vol. 5 Issue 1, January 2003 
IEEE Computer Society Learning Technology Task Force (LTTF) 
ISSN 1438-0625 

 
Summary: A controlled vocabulary defines a set of terms (cow, grass, milk, mammal, 
eats, produces); an ontology defines relationships between terms (a cow eats grass; a 
cow produces milk); a taxonomy only allows relationship of "is a" between terms (a 
cow is a mammal). 
 
 

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

 
The promise of metadata is that it will enhance resource discovery not only locally but 
also beyond the local. The successful widespread distribution and use of metadata is 
often referred to as metadata interoperability. For this to happen standards and 
practices need to be set and obeyed at the systems level and within the semantic 
context of the metadata record itself.   
 
Much work has been done in the area of systems interoperability. Specifications 
such as the Resource Description Framework (RDF) and the Open Archives Initiative 
Protocol for Metadata Harvesting (OAI-PMH) point to the promise of a virtual e-
learning community where metadata is shared so that learning resources can be 
accessible to the widest possible audience. In a systems-interoperable environment, 
metadata records are expressed using the XML standard; RDF or similar standards 
ensure that different forms of metadata can be wrapped using a common XML 
framework that explains the context of the metadata record(s) contained within; and 
the OAI protocol allows individual projects to make their metadata visible to 
harvesters over the WWW. 
 
Ultimately though, efforts at systems interoperability will work only if the search 
engines that process human inquiries and the human eye that reads and interprets a 
metadata record or views a resource can understand and make meaningful its content. 
This is the role of semantic interoperability. Communities (such as the e-learning 
community) that need to share metadata need to establish common indexing 
guidelines in order to make their metadata records comprehensible to human users; in 
short, common user communities should unite as communities of practice.  

 
Source: CanCore Learning Object Metadata: Metadata Guidelines version 1.1 
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13  More About XML 
 
XML provides a way of describing data in such a way that it can move between 
organisations and IT systems and still mean the same thing. With HTML the 
emphasis is on how information is displayed, whereas with XML the emphasis  is on 
‘meaning’, which is why the W3 Consortium and Tim Berners-Lee see XML as being 
an essential part of the development of the ‘Semantic Web’. This is a vision of the 
web where web pages are not just ‘displayed’ but are ‘understood’. This might sound 
like common sense but the present situation is like this: 
 

“In the real world, computer systems and databases contain data in 
incompatible formats. One of the most time-consuming challenges for 
developers has been to exchange data between such systems over the 
Internet. Converting the data to XML can greatly reduce this 
complexity and create data that can be read by many different types of 
applications.” 

Source: www.W3schools.com 
 
 XML makes it possible for people involved in the same activity in different 
organisations to exchange data between their different systems and to be able to 
understand it.  
 
So, XML gives us the opportunity to describe and define information and exchange it 
between IT systems. Of course to make this happen there has to be an agreed a set of 
shared meanings and terms between the people and organisations that want to 
exchange the information.  For many domains this is already the case and 
considerable work is being carried out to formalise these terms into controlled 
vocabularies and taxonomies to take advantage of the power of XML. 
 
 
Extensible Markup Language (XML) is having a dramatic effect on how people use 
the web, it is a markup language like HTML. A good way to describe XML is by 
explaining how it differs from HTML 
 
HTML is the language that allows us to create and view web pages, and was designed 
to display data and to focus on how data looks.  
 

 
• XML and HTML were designed with different goals.  
• XML was designed to describe data and to focus on what data means. 
• HTML is about displaying information, while XML is about describing 

information. 
• We now use a combination of both (XHTML) for web content to overcome 

the shortcomings of HTML – a recommendation from the W3C 
 
Future Web content development is most likely to be in XHTML. 
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13.1  Some Useful Information about XML documents 
The controlled vocabularies and terms and rules for structuring an XML document 
have to be stated and defined somewhere in order for the document to be understood 
by a system or user. The W3C have produced two ways (DTDs and W3C XML 
Schema Definition language)8 that this information can be stored: 
 

• In a Document Type Definition (DTD) 
 
A Document Type Definition (DTD) can be inside the XML document itself or 
referenced to at an external location. 

 
DTD is a mechanism for specifying the rules for the structure and content of 
XML documents, to do this it uses a formal grammar that is part of the XML 
specification 
 
An XML document that conforms to the rules in the DTD is said to be a valid 
XML document. There are web sites that will check the validation of a 
document against its DTD, and produce a report. 
 
A DTD is a very powerful tool for ensuring consistent and reliable data 
exchange. 

 
• In an XML Schema 

 
An XML Schema is a way of doing the same thing as a DTD except that the Schema 
itself is written in XML and can be stored at a website and referenced by XML 
documents all over the world. This has a number of advantages over DTD: 
 

• Being written in XML makes it easier to maintain and extend 
• Support for namespaces (pretty important for application profiles that draw on 

more than one element set) 
 
As DTDs don’t have good support for many XML features (such as namespaces) they 
are now hardly used. 
 
 
 
 

 
8 But you can also use Schematron, RELAX NG and several other languages 
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