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Roll over Napster and make way for Learnster. With the emergence of new internationally recognized metadata specifications, the peer-to-peer exchange of lessons and courses by learners, instructors, and course developers is becoming possible.  Imagine having seamless access to a vast store of “learning objects” such as animations, videos, simulations, educational games, and multimedia texts in the same way that Napster users have access to music files.  Metadata is what makes this happen.

What is metadata?

Metadata is often described as being “data about data”.  This description is not particularly useful without examples.  Have you tried to find a house when there are no street signs or house numbers?  These indicators may not be necessary in small villages, but in large cities, they become essential.  Street names and house numbers are widely accepted descriptors that make it easier for people to find a particular building.  The street names and numbers are a form of metadata.  Another example of metadata is a date that can be described in a number of different formats or specifications, for example:  March 2, 2001, 2001-05-02, 02-05-2001.  A library card is another commonly known type of metadata.  The author, title, ISBN code are all fields in this standard metadata format.

Metadata can be either objective as in the above example of a library card that gives basic factual information.  Or metadata can be subjective, providing opinions and evaluations.  The opinions supplied by readers at the Amazon.com site are good examples of subjective metadata.  Online lessons and courses could have both objective metadata like the course name and description and subjective metadata made up of student opinions or professional ratings.

There are two camps in the metadata world.  The “internal reference” camp believes that the creators of learning objects should input their own metadata.  The “external reference” camp believes that only librarians or information specialists should input the data.  The “external” camp argues that only professionals can ensure the integrity of the data that is input.  The “internal” camp argues that the number of learning objects is growing so rapidly that there is simply too much work required, making it impossible to leave it to small numbers of professionals.  They also argue that engaging professionals would be very expensive.

What is a learning object?

Metadata is essential for searching repositories of learning objects.  A learning object can be any entity, digital or non-digital, which can be used or referenced in technology-supported learning.  With appropriate metadata descriptions, they become modular units comparable to Lego blocks that can be assembled together to form lessons and courses.  A learning object can be physical, for example a text, workbook or CD-ROM, or online, such as an electronic text, a .gif graphic image, a Quicktime movie or a Java applet.  

BOX ************************************************************* BOX

Online learning objects, enable a range of “ABILITIES”.  These include:

Accessibility: access instructional components from one remote location and deliver them to many other locations;

Interoperability: use instructional components developed in one location with one set of tools or platform in another location with a different set of tools or platform;

Adaptability: tailor instruction to individual and situational needs

Reusability: incorporate instructional components into multiple applications

Durability: operate instructional components when base technology changes, without redesign or recoding

Affordability: increase learning effectiveness significantly while reducing time and costs

Assessability: evaluate the pedagogical effectiveness, price, and usability

Discoverability: find components easily using simple understandable search terms

Interchangeability: permit the substitution of one component for another

Manageability: find, insert, replace, and substitute components handily

Reliability: the other “abilities” can be counted on to work when needed

(List expanded from Parmentier, 1999)
BOX END +++++++++++++++++++++++++++++++++ BOX END

Online learning objects exist and interoperate at different levels of granularity.  The simplest level is the information object or component.  This could be a simple text, a photograph, a video clip, a 3D image, a Java applet or any other object that might be used for learning.  

For example, according to the CanCore protocol,  a video clip from Nixon’s Checkers speech would be an example of a simple component.  It becomes a learning object when a lesson is added to it.  Many different learning objects can be created from one component.  Lessons in politics, history, ethics, media studies, and many other subjects could be created from this one video clip.  A lesson is typically less than 90 minutes.

Longer learning experiences or groupings of lessons are considered to be modules.  A module comprises less than 10 hours of learning.   When lessons are longer than 10 hours or if they consist of more than one module, they are considered to be a course.  A group of courses that lead toward a certificate or diploma are considered to be a programme.  These are all learning objects at different levels of granularity.

BOX +++++++++++++++++++++++++++++++++++++++++ BOX
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BOX END +++++++++++++++++++++++++++++++++++++BOX END

In the past, craftsmen known as cobblers created shoes on request for individuals.  Shoes were very rare and many people could not afford them.  With mass production, shoes could be produced very cheaply so that everyone could afford them.  However, they were all the same and people had to fit into standard sizes and styles.  Now, mass-customization is possible because with the aid of technology, one-off products can be produced much more cheaply.

Education is following a similar path.  In the past only the rich could afford to pay tutors or send their children to private schools.  With mass education, students are trained in large groups of cohorts, who all learn the same things at the same time.  With technology, learning can also be individualized and mass-customized.  Learning objects can be used by course developers to engineer courses and assemble them to meet the needs of individual students.  Moreover, independent students can create their own courses by assembling learning objects relevant to their own needs.  We are moving from a one-size-fits-all generic approach to learning, towards one, which is more individualized and focused. 

Many institutions and organizations presently develop lessons, modules, and courses on common topics.  Large numbers of similar lessons are being adapted for online delivery.  This process can be very time consuming and expensive, making sharing essential.  Downes (2000) argues that the world does not need tens of thousands of similar learning topics.  A dozen well designed multimedia learning objects could be used in thousands of courses.  So, he argues, online courses should be designed as a collection of learning objects rather than as whole, inseparable, long courses.  These learning objects rely on metadata for addressing.

Metadata characteristics

Metadata includes a listing of commonly defined fields for each learning object.  These fields adhere to an accepted set of rules.  Along with this is a means of creating, handling and storing the data and electronically transferring the information using common standards that enable international interoperability.  

Most metadata specifications insist on a subset of mandatory fields that must be filled.  These are accompanied by a larger listing of optional fields.  Addition fields can normally be added, so that the specifications are generally extensible.

To date, the various standards bodies have been concerned primarily with the fields.  There has not been as much emphasis placed on the vocabulary or language to be applied within the various fields.  There is a need for a common terminology.  Cross searching requires compatible vocabularies. As much as possible, the terms employed must be universally applicable and not limited by the jargon specific to a particular area of study.  For example, the term “schizophrenia” has a different meaning depending on whether you are a psychiatrist or a literary critic.  At the same time the terms must be extensible enough to allow the use of jargon when it is required.

RDF and XML

RDF is the framework and XML is the syntax used for expressing metadata.  RDF (Resource Description Framework) is an infrastructure that enables the encoding, exchange, and reuse of structured metadata.  RDF integrates a variety of web-based metadata activities including sitemaps, content ratings, stream channel definitions, search engine data collection (web crawling), digital library collections, and distributed authoring, using XML as an interchange syntax. The RDF specifications support the exchange of knowledge on the Web (World Wide Web Consortium, 2001a).

XML is a method for putting structured data in a text file.  XML consists of a set of rules, for designing text formats producing files that are easy to generate and are readable by both machines and humans (World Wide Web Consortium, 2001b).   XML extends HTML without the complexities of SGML.  It is the underlying syntax for the transmission of structured data over the Internet.  XML can handle various levels of complexity.  It is server and vendor independent and can be extended by the user.  This extensibility however can cause problems as users freely invent unique and incompatible metatags.

BOX ++++++++++++++++++++++++++++++++++++++++BOX
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ENDBOX+++++++++++++++++++++++++++++++++ENDBOX

Metadata specifications

The principal metadata specifications for learning objects are the following:

· Dublin Core 
http://purl.oclc.org/dc/
· IMS 

http://imsproject.com
· ARIADNE
http://ariadne.unil.ch/
· IEEE LTSC LOM http://ltsc.ieee.org/index.html
· ADL SCORM
http://www.adlnet.org/Scorm/
· ISO http://jtc1sc36.org/#terms_of_reference
The bodies responsible for creating these different specifications all agree that the metadata must be interoperable and reusable worldwide.  In June, 2000 there was agreement on the international metadata specifications under the IEEE umbrella.  The Dublin Core group signed up in December, 2000.  The ISO is also in agreement and will incorporate the IEEE metadata specification into a formal international standard in the future..  

The Dublin Core (named for Dublin, Ohio not Ireland) has been described as the most broadly based metadata specification.  It coexists comfortably with the other metadata sets and all its elements are optional and syntax independent.  Like the other specifications, it can be tagged in HTML, raw XML or RDF/XML.  It consists of only fifteen fields such as Title, Description, Creator, Subject, etc.

independent

BOX++++++++++++++++++++++++++++++++++++++BOX
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ENDBOX++++++++++++++++++++++++++++++++++ENDBOX

The IMS body (Instructional Management System) was established by EduCom (now EduCause) in 1994.  Its mandate is to serve as a catalyst for the development of instructional software, the creation of an online management infrastructure for learning, the facilitation of collaborative learning activities and certification.  Its members include Apple, Cisco, IBM, Industry Canada, Microsoft, Oracle, Sun, and the US Defense Department.

The IMS metadata schema incorporates and extends the Dublin Core and  it does contain mandatory fields.  It aims for a simple controlled vocabulary with additional domain specific taxonomies when required.  It is expressed in RDF/XML.  Although the IMS metadata schema represents an important activity, the IMS is NOT just a metadata schema.  The IMS is involved in the development of other learning application specifications.

ARIADNE (Alliance of Remote Instructional Authoring and Distribution Networks for Europe) fosters the sharing and reuse of electronic pedagogical material by universities and corporations.  It is creating a Europe-wide repository for pedagogical documents called the Knowledge Pool System.  It is a co-author of the IMS metadata structure
.

The Institute for Electrical and Electronics Engineers Learning Technologies Standards Committee has adopted the Learning Object Management Protocol referred to as IEEE LTSC LOM P1484.12.  This standard incorporates both the Dublin Core and the IMS specifications. 

The ADL SCORM (Advanced Distributed Learning Network 
Sharable Courseware Object Reference Model) is supported by the US Department of Defense.  It consists of a set of interrelated technical specifications built upon the work of the AICC, IMS and IEEE to create one unified content model.  It incorporates XML.  Like IMS it NOT simply a metadata specification, but a set of standards under development for learning applications.

The ISO (International Standards Organization) Information Technology for Learning, Education, & Training Committee supports the standardization of Information and Communications Technologies for learning.  It supports individuals, groups, and organizations that enable interoperability and the reusability of resources and tools.  They liaise closely with the IEEE LTSC.

There are other organizations working on metadata that conforms to the international metadata specifications.  Because the purpose of metadata is to enable interoperability, everyone wants to conform to accepted protocols.  For example, the Canadian Core Protocol or CanCore is an attempt to interpret and simplify the elements of the IMS model.  It is concerned primarily with the vocabulary and terms used within the IMS fields.  Users of the CanCore protocol know that their data will conform to the international standard.

There are examples of non-standard compliant learning object repositories.  The California State University System’s MERLOT is perhaps one of the most well known.   The GEM Gateway is another.  The Java Special Interest Group (JA-SIG) have also been cataloguing their Java-based learning objects.  They are working to ensure that their legacy metadata is upgraded to conform to the international standards. 

In Canada, two major standards-based repository projects have been initiated.  They are being sponsored by CANARIE (Canadian Network for Advanced Research for Industry and Education). These are POOL (Portal for Objects Oriented to Learning) and BELLE /CAREO (Broadband Enabled Lifelong Learning Environment and Campus Alberta Repository of Educational Objects).  

BOX++++++++++++++++++++++++++++++++++++++++++BOX

Other Related Organizations and Standards

AICC  Aviation Industry CBT (Computer-Based Training) Committee 




http://aicc.org/
ALIC  Advanced Learning Infrastructure Committee (Japan)




http://www.alic.gr.jp/
CanCore  Canadian Core 




http://www.cancore.ca
CEN/ISSS  European Committee for Standardization Information Society Standardization System

http://www.cenorm.be/isss/
Cisco Systems RLO/RIO  Re-usable Learning Objects/ 
Re-usable Information Objects
http://www.cisco.com/warp/public/779/ibs/solutions/learning/whitepapers/
MARBI Machine-Readable Bibliographic Information Committee
MARC 21 MAchine-Readable Cataloging record 
http://lcweb.loc.gov/marc/
Microsoft LRN  Learning Resource Interchange




http://www.microsoft.com/elearn/support.asp
OAI  Open Archives Initiative 




http://www.openarchives.org/
Warwick Framework




http://www.dlib.org/dlib/july96/lagoze/07lagoze.html
Z39.50  International Standards Maintenance Agency




http://www.loc.gov/z3950/agency/
+++++END BOX+++++++++++++++++++++++++END BOX

+++++BOX+++++++++++++++++++++++++++++++++BOX

Learning object repositories

The metadata employed by these repositories may not conform fully to the international standards.  They are given here as working examples of learning object repositories.

GEM  Gateway to Educational Materials



http://www.geminfo.org/


http://www.thegateway.org/
JA-SIG  Java in Administration Special Interest Group



http://www.mis2.udel.edu/ja-sig/
MERLOT  Multimedia Educational Resource for Learning and Online Teaching



http://www.merlot.org
Below is the TeleCampus metadata repository, whose data structure  conforms to the international standards.   It consists of  links to more than 45 000 courses, modules, and lessons in over 30 countries.  Note that it houses only the metadata and is not yet expressed in XML. It does not house the actual lessons, modules, and courses.  It links to the institutions that own them.

TeleCampus Online Course Directory



http://telecampus.edu
+++++++++++ENDBOX++++++++++++++

++++++++++++BOX++++++++++++++++++++++++
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++++++++ENDBOX++++++++++++++++++++++++++ENDBOX
Conclusion

As course developers gain experience and as the number of online courses grows, the importance and necessity of metadata standards becomes more apparent.  The cost of developing interactive multimedia lessons is prohibitive.  Institutions cannot afford to develop everything by themselves.  Sharing is essential.  Learning objects and metadata are essential for facilitating these exchanges.  Course developers need to start thinking in terms of learning objects and metadata.
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