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Abstract

With the explosion of digitized resources accessible via the World Wide Web, and the
resultant proliferation of domain-specific schemes, metadata have assumed a prominence
not previously experienced. Research into the application and impact of metadata
standards as they relate to electronic resources has been minimal. Recent work
emanating from the World Wide Web Consortium (W3C) has focussed on aspects that
can best be described as being concerned with converting “machine-readable” into
“machine-understandable”. The next iteration from “machine-understandable” to
“human-understandable” is noticeably absent. This apparent gap provides the
framework for research with the following objectives, namely, (1) to determine and
refine a metalevel scheme or terminological ontology which can serve as both a
“metadata dictionary” (or “metadata lingua franca”), and a switching device for assisting
end-users searching for metadata-encoded documents or document-like objects on the
World Wide Web, (2) to develop a front-end, pop-up window prototype of that
metalevel scheme to provide navigational assistance to searchers when required, and (3)
to test whether the prototype ontological software tool enhances the information-seeking
process, providing end-users with a greater depth and breadth of search options and/or
improving satisfaction with search results and information discovery. This paper
describes the components of a three-phase study whiich has recently been undertaken
with an ultimate aim of developing an online “human-understandable” tool for more
effective Internet searching.

1. Introduction
While the proliferation of electronic resources on the World Wide Web (hereafter
referred to as “the Web”) has increased the potential range and quantity of readily-

accessible information, it has also resulted in what Levy (1990) refers to as a
“second flood”, threatening to drown the engaged searcher in massive amounts of
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material, both useful and irrelevant. In past, perhaps less dramatic iterations of
the “information explosion”, attention has focused on creating and applying codes
and standards to facilitate the identification of, and access to, different types and
formats of materials, whether they be housed in library collections, listed in
bibliographies or indexes, or stored in electronic databases. Uniformly structured,
and consistently devised catalogue records, bibliographic citations, and indexes
have served as the surrogates for actual objects or documents, describing their
intellectual and physical characteristics, as appropriate. As we near the end of this
millennium, however, the utility and relative value of creating bibliographic
surrogates based on long-established codes and standards (such as the
International Standard Bibliographic Description, the Anglo-American
Cataloguing Rules, Machine-Readable Cataloguing [MARC)], or The Chicago
Manual of Style, to name only a select few) has come under scrutiny.
Increasingly, reliance on standardized surrogates as “gateways” to multimedia
objects or text-based documents is being viewed as cumbersome, and in terms of
their creation, time-consuming and expensive.

2. Background to, and Rationale for the Research

The development and refinement of bibliographic codes and standards has
occurred across a time-frame exceeding 125 years. In contrast, responses to the
meteoric growth in the availability of, and pressing need for access to, electronic
resources accessible via the Web have been, by necessity, focussed and relatively
rapid. At the same time as the proliferation of electronic resources has strained
the capacities of traditional frameworks for describing the intellectual and
physical properties of objects or documents, projects for developing metadata
schemes for identifying, accessing, and retrieving digital objects or documents
have burgeoned. Defined as “data about data” (Miller 1996), metadata schemes
provide a conceptual and ontological framework, identifying the “entities” or
object types characteristic of a subject domain, assigning physical, intellectual, or
logical properties or “attributes” to those entities, and making explicit
relationships that may exist between or among entities (Olson and Kent 1998).
Meta tags or naming devices are attached to the entity and can be used by search
engines (in the World Wide Web context these include Netscape, Lycos, Yahoo,
Excite, Infoseek, HotBot, LookSmart, Snap, etc.) to “harvest” electronic resources
in response to an online query. Metadata may sit separately from the resources
being described or included (embedded) as part of the electronic document or
document-like object, per se. The encoding and transportation provisions of a
metadata scheme may be based on a particular syntax such as the Standard
Generalized Markup Language (SGML), developed for the description of mark-up
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languages. Mark-up languages represent a formal system by which information or
encoding is added to the electronic form of a document in order to represent its
meaning and control its processing. SGML allows for mark-up languages to be
defined in a way that is independent of any particular device or application, and
thus facilitates the interchange and long term conservation of richly structured
electronic resources (UKOLN Metadata Group, 1998). The Hypertext Mark-up
Language (HTML), and the more recent eXtended Mark-up Language (XML) are
derivations of SGML.

Since 1986, when SGML became an international standard (ISO 8879:1986),
there has been steady activity to develop SGML/XML/HTML-based metadata
standards for specialised information domains. The Government Locator Services
(GILS) (for identifying information resources emanating from the United States
and Canadian federal governments), Encoded Archival Description (EAD) (an
SGML-based encoding scheme for archive and library finding aids), the Dublin
Core (DC) (a simple HTML-based data element set and instructions that authors
or publishers can imbed when mounting documents on a network server), the
Text-Encoding Initiative (TEI) Header (a SGML-based encoding scheme for
complex textural structures), the Visual Resources Association (VRA) Visual
Document Description Categories (for describing any entity or event that may be
captured in physical form as a visual document of the original work, and
including works of art, architecture, and artifacts or structures from material,
popular, and folk culture), the Consortium for the Interchange of Museum
Information (CIMI) metadata set (for describing digitized museum collections of
physical objects, artefacts, and documents), and Digital Geospacial Metadata
(DGM) are only a few examples of the many domain-specific metadata schemes
which have been developed.

More recently, metadata standards work has been focussed on developing an
umbrella framework which would support a variety of target document types and
provide a syntactic mechanism for “translating” among the different metadata
formats. This conceptual framework was first discussed at the second Dublin
Core Workshop in Warwick, England, and came to be known as the “Warwick
Framework” (Hakala, Husby, Koch, 1996; Dempsey and Weibel, 1996; Lagoze
1996). Refinements have resulted in the development of the Resource Description
Framework (RDF), a foundation for processing metadata geared towards
providing interoperability between applications that exchange machine-
understandable information on the World Wide Web (Lassila, 1997; Lassila and
Swick, 1998). Described as a “work in progress”, the RDF has contributed to
rendering “machine-readable” metadata inherently “machine-understandable”.
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While interoperability and flexibility of moving across metadata platforms is a
laudable goal, and one which contributes to the evolution of metadata schemes
and standards, the “human-understandable” piece is noticeably absent.

Those in the thesaurus construction and classification theory communities have
responded to the challenges to information access posed by the vast quantities of
electronic resources on the Web by reframing and refining their domain-specific
metadata tools (thesauri; subject headings lists; classification systems; etc., with
their emphasis on structure and content) to serve as Internet search engines which
are more sophisticated than Internet robots or spiders which perform automated
indexing on the Web (Mcllwaine, 1998; Hudon, 1997; Van der Walt 1998).
Traditional subject access systems are examples of “human-understandable”
metadata schemes which serve as a target towards which developers of RDF and
other interoperable metadata frameworks (for example, the XML-based
Conceptual Knowledge Markup Language or CKML) may be aiming (Kent,
1998; Olson and Kent, 1997). But is there an opportunity for combining the two
approaches to develop a “machine-understandable” scheme that can also be
rendered “human-understandable”?

3. Research Objectives

The challenge posed by the preceding question serves as a launching point for a
research program which has recently been undertaken, and frames the following
three objectives. These include: (1) to determine and refine a metalevel scheme or
terminological ontology which can serve as both a “metadata dictionary” (or
“metadata lingua franca’), and a switching device for assisting end-users
searching for metadata-encoded documents or document-like objects on the
World Wide Web; (2) to develop a front-end, pop-up window prototype of that
metalevel scheme to provide navigational assistance to searchers when required,;
and (3) to test whether the prototype ontological software tool enhances the
information-seeking process, providing end-users with a greater depth and breadth
of search options and/or improving satisfaction with search results and
information discovery.

4. Methodology
With the intention of prototyping a software end-user “assist” that will translate
“machine understandable” metadata into a “human understandable” terminological

framework, and assist searchers in more effectively navigating through the vast
array of electronic documents and document-like objects from a broad range of
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informational domains that characterize the Web, the study is being conducted in
three phases.

In phase one, currently underway, the research is exploring the first objective,
drawing extensively from the literature to identify and analyse the structure and
content of seven metadata schemes which are based on SGML/XML/HTML
syntax. There are numerous metadata schemes which could be selected, but the
focus is on those that cover broad but somewhat related domains. Using the
extended entity-relationship (EER) data modelling framework (Olson and Kent,
1998), the entities, attributes, and relationships which form the core of the EAD,
DC, VRA, CIMI, TEI Header, DGM, and GILS metadata schemes are being
analysed and will subsequently be mapped. The research will attempt to identify
those elements which match across all schemes, those that correspond between
two systems or among three or more, and those that are clearly unique to a
domain. High terminological congruence would ensure that a searcher has an
open gateway to a broad range of informational domains, and may require a
“switching device” to help narrow the search field. The more unique the
terminology to one domain, the more targeted the search can be. The modelling
process will allow for the construction of a metalevel “metadata dictionary” in
which entities are defined by their attributes and further refined by the nature of
their terminological relationships. A series of EER models will also result from
this first phase of the research.

In the second phase of the study, the metalevel “metadata dictionary” (called
metalevel because it is placed above the level of the metadata scheme) will be
refined with the assistance of focus groups. Previous studies conducted at this
Faculty and involving the identification and ranking of bibliographic elements -
themselves examples of bibliographic metadata - suggest that five groups of not
more than eight participant (n = 40) provide sufficient data to inform the research
process (Luk, 1996; Stoyanova, 1998). Twenty graduate and twenty
undergraduate student volunteers who have had no direct exposure to the concept
of metadata (i.e., no students from the Master of Information Studies Program will
participate) will be asked to review the terminology of the metalevel “metadata
dictionary” and to provide feedback as to its clarity and directional potential.
Based on their comments, refinements will be made and work will begin on the
development of a prototype pop-up software tool which will identify each entity,
describe it according to its attributes and relationship to other entities, and provide
a directional link to an appropriate corresponding informational domain or
domains (the “switching” function). A metalevel “metadata dictionary” and
prototype of end user-assist software which will be the “front-end” to a World
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Wide Web search engine will result from this phase of the study.

In the third and final phase of the study, the prototype will be tested, and
evaluated, using as a framework the four generic tasks associated with any search,
namely: find; identify; select; and obtain (IFLA Study Group on the Functional
Requirements for Bibliographic Records, 1997). Thirty student volunteers (15
graduate; 15 undergraduate), different from those participating in phase 2 of the
research, will be randomly recruited as participants. They will be asked to
perform a series of searches involving a mix of target domains, and will do so
both with the prototype end-user assist and without. Student assistants will
observe the searching behaviours of the participants and transaction logs will also
be examined. Data will be analysed to determine what effect, if any, the use of
the prototype has had on information discovery. A positive impact will be
observed if the participant judges that he or she has retrieved a greater number of
relevant electronic documents or document-like objects, or has been directed to an
informational domain which he or she might not otherwise have accessed.
Findings will be used to iteratively enhance the prototype.

5. Conclusion

Metadata, per se, have been within the portfolios of the bibliographic control and
knowledge representation communities for over a century. But with the explosion
of digitized resources accessible via the Web, and the resultant proliferation of
domain-specific schemes, metadata have assumed a prominence not previously
experienced. Research into the application and impact of metadata standards as
they relate to electronic resources has been minimal. Recent work has focussed
on aspects that can best be described as related to “machine understanding” rather
than to “human understanding”. The proposed research is innovative in its
intention to examine possibilities for the latter, and has the potential to make a
significant contribution to the scholarly literatures of knowledge representation,
information seeking strategies, and information discovery. While the study will
itself focus on a sample of undergraduate and graduate students, the research can
subsequently be extended to other types and levels of end-users to ensure greater
generalizability and prototype applicability. With the design, testing, and
subsequent enhancement of a prototype to assist end-users in information seeking
and knowledge discovery on the Web, the research may also be of interest to
Internet product vendors. The derivation of a tool which can assist with more
effectively navigating massive amounts of Web-based electronic resources can
potentially benefit any b¢leaguered Internet searcher with an information need.
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