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1. Introduction

The rapid growth and dissemination
of online information resources, such
as the World Wide Web (Gray 1997), has
caused the corcept of metadata to mean
diferent things to different infamation
communities. Fundamentally, metadata
is cesigred to sugpart interaction between
an end-user and an online retrieval
system, providing users access to the
information in the system by labeling
its contents consistatly regardless of
the format of the information object.
Interest in metadata has increased
significantly in the emerging digital
library context since the effective
organizétion of networked information
clearly depends on the effective
management, organizaion, and control
of metadata (Burrett, Ng and Park 1999).

1.1 The Metadata

Although the term metadata emerged
abngsile the rgpid growth of the Irterret,
the foundation of the metadata concept
is simply* data about data” (Wendler
1999). Thus, catalogs which have for
centuries led end-users to data in
traditional library environments can be
constered metadata. Metadata standards
are ways of structuring content, and

this content is held by and ddivered by
one or more carriers such as various
markup languages to MARC (Chgoman
2002). Library catalog is one form of
metadata, involving specift processes
utilizing tools like the Angb-Anerican
Cataloging Rules and USMARC.

For purposes of this study, metadata
is operationally defined as: data that
characterize source data, describe their
relationships, and support their discovery
and effective use(Burrett, Ng and Park
1999).

The traditional library catalog index
card is a classic example of metadata,
and a MARC (MAdhire Readable Catabg)
record is the equivalent example for
automated cataloging workplaces.
The author, title, DDC (Dewey Decimal
Classifietion), etc., are metedata elemerts
within a ckany defired metadata scheme
(Shabajee 2002). Even if these elemerts
have different formats of description,
it is not difficult to accept that each
of the elements is part of a larger
metadata systen. Catabging and metadata
are essential keys to the actualization
of Digital Library canstriction. Current
digital libraries may be understood as
very complicated systems involving
various technical issues and tools.
Because of the complicated nature of
such libraries, many technical problems
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have arisen from a&tanpts to join cortrary
digital repositories. The efforts of
computer science and information
professbnals to conduct usabilty testing
to inprove varbus interfaces and piroducts
may eventually contribute to the
construction of a successful Digital
Library.

1.2 Usability Testing

The evaluation of information systams
has been a widely discussed subject
in the Infarmation Science (IS) lterature.
No consensus has emerged, however,
on the best means for corceptualizing
and operationalizing such evaluations
(Janes 1994; Zmud and Boynton 1991).
Usability testing has become a popular
means for evaluating the effectiveness
of information systems from the
user's point of view. For several cecades
before usabilty testing appeaed, relevarce
and user satisfiction were the two npst
prominent measures for user-based
performance evaluations of information
systems (Gluck 1996).

The International Standards
Organization (ISO, DIS and 9241-11)
defires usabilty as thé extent to which
a product can be used by gecifed goals
with effectiveness, efficiency and
satisfaction in a specified context of

use” (p.10). As common sense would
indicate, usability typically focuses
on how end users irteract with a cartain
product or system as they parform actual
tasks. With roots in computer science
and engineering, usability testing has
bean applied most directly by reseachers
and practtioners seeking a usea —cetered
approach in system and product design
(Campbell 2001). This user-centered
approach has been called many names,
suwch as user—catered design, ergonancs,
Human-Computer Interaction (HCI),
and human factors and usability
engineering.

For purposes of this study, usability
testing is operationally defined as:

A method that tests how a user interacts
with a system. The participant is given
a list of pre—defined tasks to accomplish
using the system and asked td' think
out loud” about their thoughts, reactions
and feelings(Canpbell 2001).

Since the system and the end user
may be regarded as the two most
important factors in LIS research,
usability testing is an important
measurement tool for evaluating an
information system.
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1.3 Issues in the Metadata
and Usability

A significant amount of research
involving metadata has been conducted
since 1997. A good deal of this research
has focused on crosswalks, frameworks
and supermetadata issues. In addition,
issues related to the practitioner's
use of metadata corcepts, the apdication
of metadata to empirical studies, and
metadata and commercializetion of the
Internet have appeared more frequently
in metadata studies (Burrett and Lee
2000).

Among the marny metadata standards,
MARC is a traditional metadata structure
that has been widely adopted by the
library community. First introduced
in the 1960s for the exchange and
communication of bibliographic data,
MARC has been expanckd to facilitate
the communication and exchange of
many formats of information, such as
bodks, sound recadings, and even World
Wide Web pulications. MARC fields and
subfields contain various types of
bibliographic information. Its
comprehensive scope and the awaibbilty
of a wide range of metadata elements
have made MARC one of the most
distinguidhed features in the library
environment.

The Dublin Core metadata element set
was the outtame of a workshop pansaed
by OCLC and the National Center for
Supercomputing Applications (NCSA) in
1995. Subsequent workshops have
extended the scope of the Dublin Core
effort. Dublin Core is intended to be a
basic collection of metadata elements
--a lingua franca for metadata (Milstead
and Feldman 1999). The Dublin Core
development effort is still ongoing
and is expeded to contirue indefiniely.

Usability may be a cdlective term for
all aspects of an activity s performance
that can be affected by the use of
technology (Whiteside, Bennett and
Holtzblatt 1988). The individual aspects
are known as usailfy factars or atrbutes
and are evaluated together to measure
a product's usability (Campbell 2001).

1.4 Usability Testing Design

Since the ultimate goal of this
study is to evaluate the usability of a
current integrated cataloging and
metadata services systam, it is necessary
to clarify how the usability testing will
be executed in this study.

A number of studies have introduced
the creation and use of Pecifi metadata
systems, however, improvements to
metadata systems can best be achieved
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through the consistent maintenance of
the systems. In order to make metadata
systems maxinally effective, infarmation
professionals must resolve some key
questibns such as deciding how much
is enough and how much is too much
in regards to the metadata element
structure (Gilliland-Swetland 1998).
They must also inprove the usefulness
of the existing metadata systems in
order to better serve users. Usability
testing may provide a direction for
the creation and mairtenarce of metadata
systems. Even though it may not be
possble to reveal the perfect metadata
element structure at this stage, usailty
testing can provide a starting paint for
improvement.

This study uses three pronirent fadors
in usability testing: effectiveness,
efficiency, and user satisfaction.

« Effectiveness in usability testing
lodks at whether users can accanpli$
tasks completely and accurately.
Indcators of effectiveness in this
study include the quality of solutions
achieved and number of errors
encountered.

+ Efftiency in usailty testing aralyzes
the amount of resources used to
camplete tasks dfectively. Indicators
of efficiency of this study include
task completion time and number

of keystrokes.

+ Satisfaction deals with a user’'s
attitude towards the product. It will
be measured by a questions that
the researcher will provide at the
end of the session.

These three prominent factors of
usability will be compared with the
searching experience of users to see the
relationship between each factor of
usability and each variable of searching
experiences. Searching experience deals
with previous computer experience of
the participants such as familarity with
information retrieval system, experience
of computerized library catalogs,
expaence of conmercial onlire datebases
and etc. In order to extract appropriate
variables for searching experiences,
many other existing questbnnaires are
examined. After careful examimation,
a few variables are extracted which are
relevant with cataloger’s daily work. In
this study, searching experiences are
referred a few factors such as the
experience of assisting users, expaience
of computerized databases, experience
of computerized catalogs and etc.

Cataloging and metadata services
traditionally enable catalogers or
information professionals to retrieve
approprate recads providing infarmation
they need to create cataloging records
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to represant itams in their own cdlectons.
A better system means easier access to
clear data that facilitate retrieval of
information appropriate to the creation
of the new recard. Thus, usefulress and
ease of use may be the primary fadors
to evaluate regardless of the details
of the system.

1.5 Study Goals and Problem
Statements

The purpose of this study is to examire
the usability of a current existing
catabging and metadata servies system.

Several study objectives have been
established:

1. To gain experience in conducting
usability testing on an integrated
cataloging and metadata services
system.

2. To fostea the search for knowkdge
and understanding of integrated
cataloging and metadata services
system.

3. To compare various measures of
efficiency, effectiveness and
satisfction across several \arations
of an integrated cataloging and
metadata services system.

4. To investigate and evaluate the
usability issues of an integrated
cataloging and metadata services

system.

5. To determire how effectively the
integiated catalbging and metadata
services work in terms of usaility
iSSLes.

This study also proposed to examire

whether;

1) Effectiveness, efficiency and
satisfction from this test are relaed
to participants background status
(educational status, searching
experience etc.);

2) Overall usability from this study
is related to partcparts backgiound
staus (edicational status, searding
experience, etc.);

3) There are common features in
the system that cause difficulties
in users searching.

1.6 Significance and
Limitations of the
Research Design

Information systems, regardless of
whom or what they serve, must recacike
performance with the needs of users.
For several decades, information
professionals have sought to achieve
this goal by seeking ways to better
satisfy their users. This study can
add to a deeper understanding of the
cancept and role of metadata as it relaes
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to the traditional concept and practice
of cataloging. This study is limited to
ewvaluating an integrated catalbging and
metadata services system, and is also
limted to assessing oly those conpmernts
that the Connexion system permits.
Therefore, it will not be possible to
address the usability issues of other
standards and systems, or the role of
diferent components in detail. Furtter,
this study is limited to evaluating three
usailty fadors: dfectiveness, effciency,
and user satisfiction. Other factors such
as system performance, cost, etc. are
beyond the scope of the study.

2 Review of the Related
Literature

2.1 The Function of
Metadata in the Library
Environment

Metadata contains the dharacteristts
of and relationships within saurce data,
allowing information seekers to obtain
concise information about source data
that may not be recorded in the source
itsdf due to its nature (Desai 1990). The
nature of metadata has been an itensdy
debated issue in the information
communiies. According to Desai (1997),

metadata should meet several
requirements if it is to be considered
useful in the library and information
field. For example, metadata should
serve as an instrument for describing
the semantic content of a resource,
for supporting retrieval by content, and
for expressing semantic dependencies
that are inherent in a collection of
objects. While the Web provides a
convenient venue for publishing and
disseminating information, it lacks a
mechanism for negotiating a publicly
shared agreement about the meaning
of fundamental information (Brasethvik
1998). For any metadata scheme,
information professionals must decide
which attributes to use, what each
attribute means, and how it is to be
instartiated and used. Just as with any
knowledge representation scheme, a
metadata scheme is subject to the
user’'s perceived corceptualizdion of the
domain to which the metadata statements
refer (Gruber 1995). According to
Wendler(Wendler 1999), cataloging
can be considered metadata but not
all metedata can be canstered catabging.
In addition, Wendler noted that many
characteristcs of electronic resources
make them hard to describe, such as
variability of presentation, unfamilar
form of issuarce, ill-defired relationships
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to materials in other forms, mutability,
mabilty, and ébsence of physical recdpt.
Digarate types of resources, then, nust
be assembled in a coherent infamation
environment. Further, while simpler
metadata formats like Dublin Core have
been developed catalogers should be
able to understand how metadata
standards can be executed in libraries
in order to enrich the library's services.

2.2 Information Overload on
the Web and the Need
for Metadata Standards

The dramatic growth of electronic
information resources has proven to be
a tremendous challenge to effective
access. First, the scope and quantity of
information is increasing because more
information is generated in digital fam
of born digital” In addition, institutions
and agencies are digitizing existing
analog forms of resources. Publishing
this information electronically is
more cost-effective, and can patentially
provide improved access for citizens
(Mullen 2001). As Thornely (Thornely
1998) argued, the Interret needs to have
a standardized way of cescrbing esairces
to enhance the process of resource
diovery, thus, we find the e-amnergance
of an old concept of cataloging in the

new cyber era — metadata. According
to Dempsey and Heery (Dempsey and
Heery), it is inevitable that diverse
approaches to metadata study will
contirue and new farmats will be created
to fit new user canmuniies and market
opportunities.

Metadata involves many hundreds
of different halcteristis for bidiogaphic
cataloging and related disciplines. Of
these and hundreds of other descriptive
metadata, however, just a few
chalderistis are almost always patirent
to all information resources, such as
title, author, subject, date, and place.
These few characteristics are used
traditionally for the citations of books
and are the same characteristcs now
found in metadata on the World Wide
Web. The use of these basic halacteristis
in a Web-based metadata system provides
a foundation for common searching
of the metadata regardless of the types
and formats of the information being
sought. Metadata schemes have the
potential to more precisely organize
electronic information, and can protect
the ownership of information. Given the
longstanding use of metadata in basic
library cataloging, it stands to reason
that librarians need to be meaningftilly
involved in this graundbreaking effort.
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2.3 Further Research on
Metadata

Researchers have identified two
directions for further study, both of
which involve the creation of metadata
systems for electronic documents.
The first approach is to embed the
metadata descriptions into the <HEAD>
portion of an HTML document using
the META tags. This is the easiest
method for conveying the metadata
information to the user. Weibel (1997)
noted that this technique has several
advantages. No additional system must
be in place to use it, and because the
metadata is integral to the resource
it can be harvested by Web indexing
agents. A second method for using
metadata to organize ekctronc resaurces
involves creating a database to callect
and manage metadata records. In this
case, the metadata is not embedded
in the resource itsef, but is generated
by the document owners and stored
separately from the resource it descrbes
in a Web database system. Another
promising area for reseaich concerns
interoperability. Over five years ago,
Tennant (Tennant 1997) studied
interoperability, or the capacity of a
user to treat multiple digital library
collections as one. Tennant believed that

interoperability was the key challenge
facing digital libraries. Tennant (Tennant
2000) recently wrote of an effort to
establish interoperability, the Open
Archives, an initiative aiming to ecity
the methods by which several various
individual archives can interoperate.
According to his previous article, he
suggested that such irteroperability can
be achieved by specifying: a) a protocd
for gathering of hanesting metadata
from participating ardhives; b) a criteria
to selectively harvest metadata; and
¢) a cannmon metadata farmat for ardhives
to use in responding to harvesting
requests (Tennant 2000). In his book,
Berrers—Lee (Barrers—Lee 1999) cerbed
his notion of a Web populated with rich
metadata that is machine-readable,
semantically flexible, and derived from
trusted sources. In a related vein,
Medeiros (Medeiros 2000) argued that
a trusted, structured mechanism is
needed in order to parse context
relationships across all semantic schemes.

One alternative to a single system
containing both Dublin Core and MARC
was CORC, an OCLC research project
desigred to provide cogerative catabging
of electronic resources using a variety
of metadata standards. Users of
CORC could choose to view records in
either the Dublin Core or the MARC
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format. At the Metadata Preconference
in 2000, Weibel (Weibel and Koch 2000)
predicted that CORC waould become the
prism system for the Internet. Malone
noted, however, that the requirement
that participating libraries devote the
equivalent of a half-time staff pason
to the project might prevent smaller
libraries from joining (Webel and Koch,
2000).

Accading to Heery and her cdleagues
(Heery, Powell and Day 1998),
interoperability can exist at a number
of levels. From the user's point of view,
interoperability can be more or less
effective depending on how closely
the various services are integrated in
regard to semantics, query language,
indexing, and management of results
(Heery, Powell and Day 1998). Denpsey
and Heery (Dempsey and Heery 1998)
have noted that, metadata will assist
indviduals to more dfedively use existing
resources and prove to be essential
for effective systamatic use of resaurces.
From Denpsey's paint of view, metadata
must not merely be considered a tool
for the organization of Internet
information, but a form of knowledge
that allows automated as well as human
users to behave intelligently.

2.4 Usability

With the unparalleled access to
information made possible by the World
Wide Web, library and information
professionals now have a vast new
information ernvironment with which to
support users. In addition to dealing
with print materials, library work has
come to include digitizing special
collections, jourmals, and data sets as
well as creating and managing onlire
public access catabgs (OPACS) and World
Wide Web (WWW) sites. As Web savices
and cortent increase, the complexity of
the information options that must be
digested and navigated by the user also
increases (Palmguist 2001). Yet cespite
the explosion of infarmation technology
and the growing dgpendence on computers
throughout the world, it was not so lang
ago that libraries began to devote sarious
attention and physical resources to the
creation of Web sites (Battleson,
Booth and Weintrop 2001). Aware
tha the user is one of the most inportart
factors in the library and information
science environment, information
specialists have made a great effort
to create easily usable Web-based
interfaces and effective systems for
communicating with users. One of
the best ways to determire how well an
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information system performs is to

measure its usability. In information
sciences research, usability refers to
the extent to which a user can regotiate
a product or system quickly and

easily in order to complete the tasks
given to him or her. Accordingly, the
concept of usability emphasizes the

user's understanding of what he or she
wants and needs to achieve (Veldof,

Prasse and Mills 1999). As the katures
and functions of products that we use
at home and in our workplaces become
ever more complex, the ndiion of usabilty
becomes increasingly relevant. Above
all, product desigrers must consider the
needs and limitations of users. Othawise
products created with the intention of
delivering some benefit can end up bang
more trouble than they are worth. Wers
are becoming more sophistcated with

respect to their expectations about
product performarce. These expedations
include ideas aout a product's desired
usability (Landauer 1995). With the
growth of the Internet, the usability of
websites has become an increasingly
importart area of research as well. In
the words of Palnguist (Palnquist 2001),
"Usability is not a new idea, but its
application to the Web is relatively nen"
(p.124).

Usability is one of the focuses of

the Human-Canputer Interaction (HCI)
field as well. As the name suggests,
in Human-Caonputer Interaction studies,
usability refers to bridging the gap
between the computer’s capabilties and
its use by an actual individual. The
notion of usabilty is the primary corcern
of a great number of books, articles,
websites, conferences, and consukants.
Usability is also the focus of a class
of ergonomics called user-centered
design (UCD), or, in the realm of
computers, human-caenputer interaction
(HCI). In order for these systems to
work well, users must be able to employ
them effectively. The perceived usabilty
of a system depends on a number of
factors, including how well the
functionality fits user needs, how
well the application fits the user’s task
flow, and how well the reaction of the
application fits user expedations.

Within Human-Canputer Interaction
(HCI) circles, where usa —cetered design
has been around for more than 20 yars,
the full meaning of usability extends
beyond a site’s intuitive virtues. In
his technical writings about usability,
Nielsen (Nielsen 1993) provides one of
the most complete definitions around,
identifying five attrbutes of a usable
interface:

1) easy to learn;
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2) efficient to use;

3) easy to remember;

4) causes few errors; and

5) pleasart to use. (p.281)

Seen from an HCI paspedive, howeva,
the notion of usability has a meaning
other thari user-friendliress” Usabilty
is rooted in cognitive science — the study
of how people perceive and process
information through learning, the
use of memory, and attention (Head
1999). Usability experts like Nidsen, on
the other hand, tend toward simpler
categorizations of user differences.
According to Nielsen (Nielsen 1995),
sinpler, less cogntively arented categries
can be more easily identified and still
account for a fairly large degree of
performance variance even if a variety
of fadars may affect a user's parbrmarce.

2.5 Usability Testing and
Library and Information
Science

With the predominance of information
tedrology (e.g. tools, galgds, hardware,
software, and program applications)
in the library and information
environment, information professbnals
have begun to turn more to the ealuation
of systems using usability testing.
Because usability focuses on the

users and an understanding of what
they want and need to accomplish when
they use the product, usability simply
means that the people who use a poduct
can complete their tasks quickly and
easiy (Oubrov and Pagrild 2001; Veldd,
Prasse and Mills 1999).

Many studies of usabilty in the library
and information environment have
focused on end-user behavior in
automated systems, online catalogs,
networked databases, and CD-ROMs
(Borgman 1996; Hert 1996; Nahl and
Tenopir 1996). The overall beus of these
studies has been the ease with which
users are able to employ the tools at
their disposal, and in what ways library
systems can be improved to help
users better achieve their aims. Other
related usability studies have examired
Web usability and user-computer
interfaces. The LIS lterature also cortains
studies in which usabilty testing methods
have been employed to assess users.
This reseach has cealt with user fadors
such as the human cognitive process in
information seeking in the library
and information environment.

Despite the relatively long history
of studying and responding to user
behavior through end-use studies, the
relative lack of literature on the topic
reveals that libraries are only beginning
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to apply usabilty testing to their wdbstes.
Several studies have examined the
use of library wésites in order to explore
usability issues in the library and
information field. Eliasen, McKinstry,
and Fraser (Eliasen, McKinstry and
Fraser 1997) tested students' ability
to navigate onlire menus and correctly
sded databases from the library homgage
at the University of Washingtm.
Within the last decade, researchers
in library and information sciences,
as well as other areas, have sought to
adopt a user-centered approach to
the investigdion of infarmation seeking
behaviors and the develgpment of better
information tools (Dervin and Nilan
1986). Hjorland and Albedhtsen (Hjorbind
and Albrechtsen 1995) and Albrechtsen
(Abrechtsen 1993), for example, focused
on the need for a usa—cetered agproach
to the development of representational
structures. They argued that the
development of effective organizaional
tools (such as indexes and thesauri)
depends upon an analysis of language
usage within a particular discourse
community or knowledge domain. A
lbrary websie, then, might be casered
a complex apdication integrating access
to and interaction between a diverse set
of information products and services
and varbus user groups. Wsabilty testing

represents a means to ensure that
the satishction of the user in the libary
setting can be achieved.

2.6 Issues for Further
Research on Usability
Testing

Although studies of metadata and
usability testing do exist, researchers
need to continue to address related
isstes for furtrer theoretical and applied
development in both of these areas.
In the words of Spool (Spool 1997), The
Web is a whole new ball-game, and we’
re still learning how to play. We don’'t
know how to design for finding
inbrmation” (p.12). Veldof (Veldof, Passe
and Mills 1999) has argued that the
ongoing application of usability testing
in libraries is one way to ensure the
development of electronic services and
resources "chauffeured" by the user.
Veldof's discussion was offered in the
hope that LIS (Library andInformation
Sciences) faaulty cansidering the prosped
of developing usailty courses or nodukes
will find this information useful in
furthering their efforts. As the LIS field
continues to improve an understanding
of Web-based delivery of information
services and resources, the effort to
provide some cegree of user testing can
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produce better Web—design effort. This
clearly has been a high priarity for many
in the e-cannerce and fa—pofit busiress
community for a whik. In the norprofit
sector as well, such as in libraries as
well, the Web has given real meaning
to the importance of applying user-
centered design practice.

The Web certainl provides a valuable
communication channel between the
user and LIS professionals who seek to
sene the user's information needs from
beyond the physical environment of the
library or information center. Web sites
have become an integral part of the
information access mission of academic
libraries. It is challenging to develop
a usable and effective site as well as
maintain and redesign that site to meet
the constartly changing needs of the
user. Usabilty testing is very agproprite
for this task since it not anly identifies
usa —irterface problems, but also suggests
ways for attacking those problems.
As Battksm (2001) aigled, the inpartarce
and applicability of usability testing
to library websites cannot be undarstaed.
Whether through simple inspection,
inquiry, or formal usability testing,
libraries can employ usability testing
methods to inform and evaluate design
changes, especially as librarians strive
to meet the increasing information

demands of users.

Usability testing can lkead library and
information science professionals to
better understand the user and make
contributions as desigrers or trainers
for nonprofit information services or
for—pofit infarmation product develgers
(Palmquist 2001). Further, usability
testing can be apdied as an inexpensive
means for assessing important library
systems and products, and the results
can lend credibility to the creation or
updating of more user—friendly library
OPACs, websites, and the like (Walbridge
2000). Usabilty testing shauld be apdied
to all the many facets of the library and
information environment because of this
very premise. If barriers to effective
information seeking are continuously
canfronted and overcame, then infa'mation
professbnals can el satisfed that they
are doing their jobs.

3. Data Collection and
Analysis Methods

The overarching goal of this study
is to explore usailty issues and problens
related to integrated cataloging and
metadata services.

Usability testing is established as a
compounding of a variety of methods
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and techniques. Because methods of
data collection and analysis should be
correlated in order to answer research
questions, researchers agree that the
ideal approach is a combination of
quantitative and qualitative methods.

3.1 The System under Study:
OCLC Connexion

Connexion is a production system that
was developed by OCLC to provide access
to catalbbging recards through WorbCat,
the world's largest onlire union catalog
and bibliographic database. Libraries
use Connexion to create and edit quality
bibliographic and authority records,
which help users find the maerials they
need more quickly. Connexion feciltates
sharing of recards with the ertire OCLC
cooperative, which benefits libraries
worldwide (http://www.oclc.org/
connexion/). Connexion combines the
most useful features of OCLC's web
browser—based system. OCLC Cannexion
is based on CORC, CatExpress, CatMe,
and Passport, and the knowledge that
OCLC has gained from working with
users over many years. Connexion also
automates input of data, and aligns
records with the authoritative WorldCat
database. First released in July 2002,
Connexion provides general cataloging

functionality for all types of library
materials (Lindlan and Mering 2002).
Connexion reflects OCLC s intention to
take the best features of each of the
aforementioned tools and irtegiate them
into the new cetabging service. According
to OCLC, Connexion is OCLC's flagship
cataloging service, a powerful, flexible
suite of tools with built-in access to
WorlCat, the world's higest bidographic
database. The Canrexion provides several
mechanisms for getting in; the main
menu composed of five different search
options with a few sub categories (see
<Figurk 3.1>). Such a\ariety of options
is helpful when doserving users diverse
interactions with the system.

The purpose of the Cannexion system
is to provide an integrated cataloging
servie to its menbers. Thus, the prinary
users are catabging experts who catabg
materials on a daily basis. Therefore, it
would be fair to state that Cahnexion’s
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<Figure 3.1> Homepage of the OCLC
Connexion (http://connexion.oclc.org/)
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representative users are mainly those
who work in general area of cetaloging,
including faculty teaching cataloging

classes, caabges, and techntal services
librarians.

3.2 Data Collection

A thought provoking question in
usability testing is: What number of
subjeds will be sufftient for this study?
Generally, it is assumed that the major
advantage of usability testing is that
very few test subjects are actually
required. According to Nidsen (Nielsen
1989, 1993) approximately five subjects
may uncover roughly 90% of the
global usability problems inherent in
any design. However, thé proper” number
of required test suljeds for estadishing
a minimum level of statist¢al confdence
in usability testing is often a source
of controversy.

In the Tallahassee area, where
there are approximately 12-15 caabging
experts in the field, and this research
recruited 10 of them for the test.
Participants were recruited throughout
the Tallahassee are by letter. The
invitation letters were sent to all
local catabging related sedors. A $10.00
honorarium was offered for partcipation.
All of the subjects participated on a

voluntary basis.

A total of 10 cataloging experts
parttipated in the study, 6 women and
4 men. Most of the participants know
how to use commercial onlire databases
such as Dialog or FirstSearch even if
they do not use them in a daily basis.
Only one participant had never used
OCLC Passport or Connexion. However,
it turned out from the test that most
of them have used Passport or other
products of OCLC rather than Canrexion.

The pre-seach questbnnaie gathered
information about the participants’
computing and searching experience.
Their searching experience with different
information systems ranged from 1 to
7 (1 = Never; 2 = Once a year; 3 =
Quarterly; 4 = Once a month; 5 =
Once a week; 6 = 2 to 3 time a week;
7 = Daily) with a mean of 6.10 6D=.59161).
In detail, the partcipants declared that
they had the most expaience with Search
Engimls (M= 6.80,SD=.422), Comptterized
Library Catalogs (M= 6.80, SD= .632),
OCLC Passport or Connexion (M= 5.60,
SD=2.271), and had the least experiernce
in Commercial online databases (M=
5.20, SD=1.317), in that order. It is of
particular value to note that most
parttipants have experienced a variety
of databases and information retrieval
systems and they rated themselves as
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better than intermediate users.

There were four phases for the test:
pretest phase, introduction, testing
phase, and debriefing phase. All the
sessions were videotaped with the
partcipants’ consent. The entire test
for each participant took about an hour
in general.

<Table 3.1> Participants Profile

3.2.1 Tasks

Two importart things were cansidered
in the design of these searching
tasks. First, the tasks should reflect
the users’ real information needs in
their workplaces. Second, the type of
the tasks was considered. For this
reseach, Spool's task types were adajted
to create four tasks as well as careful
review of cataloger’'s daily work.

A set of four tasks was created (See
<Table 3.2>) based on these two
consterations. Tasks 1 and 2 were judged
to be simple fact-finding questbns and
tasks 3 and 4 were considered as the
questions asking a comparison and
judgment from the users. Tasks 1 and
2 were to find a book record using
the infarmation provided by the questbn.
For tasks 3 and 4, the parttipants were
expected to find a few records which
would help in creating a catalog
record related to the topic and to
make a judgment from the records they
found. In addition to the consideration
of the task types, Task 3 also included
searching different format of metadata,
in this case onlire resources.

<Table 3.2> Types of Questions, Topics
and Provided Tasks




208 24 4 2007

ke Eaed Lot TL Vo v v B ieemmed B Kby wed [mpd
Ciclisg [ B booli wTirss by Tosgofes Soacgal 1M s e
s Py B e Samer i b b preameesd

1 e Er s @ gt R oo e L
raered from Tew Ty condlea Vowr Boos wld
aa el Yyomd w1
Tl bl [ e
Tiike: Cn pamiry
A il wr Cugaod=in S asvpel
L e e T
im0 Pors dgo
Cidng il bfsmsaas phiss opkas Ls
i s il Tk nel B
musimp sy ke o o beps Lo reren g peend
Fr poar Librwy. Which sowrch imyes mel. ok well
o ok Fhivv Wil chids Wl e G Lot il
T o it ered W it ol bl

Cmepuimsd  Eeowesdi T) Raca®y, pesr Mrary b iedemiess s

of Mty i el g a1 eyl

Dbl ke A iy

Thin weoxlc, LR TR WA
Roorl (i s ERTn LR abad suudin
et srapeis by abwcts v Dbl Core. Wiodr loea
ok rom s Cusl ndiornabion el b perbadali
chrmscas il o Trabiln T 10 < woonle. Mo
e e O R R e mad Ml 1
rieriaas b ved Thas will 5 eea balnd o
P el cofs e, it Wi iy e i el
it v o ooy o ik e gesis yree o
woorl Whikck: search oo et Nicls il yoa ot
Flisal srie dony ek vras sad Salads voa

i darts ciiilag vdcand e

e R T

o Al

e 6 Bt B

W i i ) e

[T T T T T T | il o ardnan Ak leaal T ey
o pedgramp vk I e om0 by csinkaged

Eerm ks carss v Rl ety md e by vl

oyl o B 1 e b s crvae b cwadag mecond for o
cotrkgig  dhacmmion yom ko W ik panicula
dcaciniion. will pef apyecan i e D o nirn o
sl i e damion. appa e by yow
el saky ey, T, o Sacills - v aad
becwrp w membe rreond For o ch e duarmiien
sl will llp vy o o s prems ol cxeag w
orion rcwad or il et Voa ks de
-y e i oy srpedma U b P
swhich v reel 10 crewied op. erigenl reced
Tl Thild sbwsa & s vingle pavend 6 C1eE
wachy off Cvlasako i i
Ul e gy Y Ks
Pekb e Yeur verchy 6 2000
i i 0 Aoy (e C-Emandon: Tt sl fird fw
o] AT Y Rl i B
o o e Feank, ol naa s Tl D T Foi
el by v mew ool Mg wsl deran) o
et et el ek for 1ee i e i el

FrA s srdtag

3.3 Introduction to the Data
Analysis

<Table 3.3> contains data cdlection,
methods of data amalysis, and a result
presentation for each research queston.
Content Analysis and Classification
method is used to aralyze the qualitative
data gathered from videotaped records,
recorded think-aloud remarks, and
videotaped logs of the participants’

interaction with the system.

<Table 3.3> Data Collection and
Analysis Methods
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4. Data Analysis and
Results

4.1 Overview of Collected
Data

Accuracy and number of errors are
evaluated to measure effectiveness.
Participants who spent more time in
one setting tended to get better accuracy
rates and parttcipants who thaught they
were more familar with an information
retrieval system made fewer errors
during this research.

Efftiency was measued by evaluating
completion time and the number of
keystrokes used in this test by each
partcipant. Partcipants who thought
they were familiar with information
retrieval systems in general tended to
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use less time and fewer keystrokes to
complete their tasks.

The satisfaction measures included
participants exit interview responses
as reported on a 1 to 9 Likert Scale.
Only one experience that of working
with computerized library catalogs, had
signiftant relationships with easy of
use and understandability, but it did
not seem to affect overall satisfaction.

Among the three main categories,
effectiveness and efficiency seem to
have been related in some ways but the
satisfction measuke were not dependent
with either effectiveness or efficiency.
Ccorrelation matrices were provided for
usabilty in searching different mdadata
formats.

A content analysis was performed
after identification and classification
of usability problems, and the results
were presented. Severtean coded usailty
problems were divided into six
classifications, which were in turn
presented and analyzed.

4.2 Effectiveness, Efficiency
and Satisfaction

In order to see the reldionships between
the three measures, another Pearsa’
s correlation analysis was conducted.
As presented in <Tables 4.7> through

<Table 4.1> Pearson’'s Correlations
between Effectiveness and Efficiency
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* Correlation is significant at the 0.05 level(2-tailed).

** Correlation is significant at the 0.01 level(2-tailed).

(Sig.) Significance level
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<Table 4.2> Pearson’s Correlations
between Effectiveness and Satisfaction
(N=10)
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* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).
(Sig.) Significance level

<Table 4.3> Pearson's Correlations
between Efficiency and Satisfaction
(N=10)
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* Correlation is significant at the 0.05 level(2-tailed).
** Correlation is significant at the 0.01 level(2-tailed).
(Sig.) Significance level

<Table 4.9>, only effectiveness and
efficiency show in between correlations.
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However, accuracy is independent from
all other factors. Among three neasues
such as effectiveness, efficiency and
satisfaction, the satisfaction measure
appears to be indgpendent from athers,
which means satisfaction is not related
to any dfectiveness or efciency factars.

4.3 ldentification and
Classification of Usability
Problems

From the combined logs, the
participants perceptions of usability
problems were coded. Coding rules were
set prior to coding. Problems caused by
a simple mistaken dick or typing error,
etc. were not included in the coding.
The code covered only problems that
resulted from some feature or function
of Connexion itself. For example, one
of the participants was trying to use
the' Pathfinar” option rather than the

“ Search” option for Task 1. She was not
conscious of her mistake because the
option was set td* Pathfinder.” That
mistake was caused by a clicking
error during her exploration of the
interface at the beginning. She said

“ what am | doing?...it looks so different
from what | want to do”...(and looking
at the researcher and she said) | didn’
t mean to...l thought I was under the

Search option.” This kind of problem is
elimirated from usailty problem coding.
From the combined logs and the exit
interview data, a total of 172 usability
problems were found. Among them,
17 unique usability problems were
identified. Following identifcation, the
usability problems were classified
with reference to several areas of
Corexion feaures, in order to sumnarize
overall usability problems.

More problems were found in Task
1(n=38) and Task 3(n=37), as conpared
to Task 4(n=26) and Task 2(n=14).
The usability problems found in Task
2 are mostly duplicated in Task 1
since the tasks are very similar in type.

The top six most frequently found
usability problems were;

* The error message is not easily

recognized;

* Only one term per one search

box seems inconvenient;

* Quick tips are too vague or not

specift enough;

* It is hard to understand the

termimology or syntax;

* Help is not helpful; and

« Options for manipulation of resuks

are limited.
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4.4 Usability Problems

Based on the idertiftation of usabilty
problems in the test, six areas are
emerged in the chssiftation of usabilty
problems. The six areas are: User
Assistance, Error Prevention and
Correction, Color and Visual Clarity,
Navigation, Information Grouping
and Structure, and Language Usage.
Summary of the problems of the each
area was provided from the falowing.

Usability problems in user assistance.

<Table 4.4> Usability Problems in User

Assistance
Unakality Problemas in Thes Ausintance
Chuck hps are tao tapue o ot spacific enough (VP 1]
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Two of the problems were about
lack of information on options. The
examples include’ 1 am curious about
what the main option can do for each...
abaut what Pathfindr neans. (Parteépart
005) Help and Quick tips are the
other two codes identified in this
area. These areas are pecift and helpful
enough when the cataloger had been
traired well before using the Caanexion.
However, when they were not a&custaned
to use Connexion frequently, even a
skillful cataloger showed irritation.

Usability problems in navigation.

<Table 4.5> Usability
Problems in Navigation
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The navigation area is central to
the actual searching process of the test.
The most importart problem is summed
up by this statement.” It's hard to
understand how to do something.”
For example, one participant said,” |
was under’ Catalogind and there are

“ Search, Browse, Create and Show”
options...l thought | was using Search
since that option was what | was
used for Task 1 and for searching the
WorldCat database, but suddenly a
different interface came and | found
out | was in a different daebase. (Lodking
at the researcher, he grumbles) |
went too far, | guess.”(Participant 101)

Usability problems in information

grouping and structure.

This area is related to the final esuts
structure because it contains features
which might affect the final result
and the manipulation of it. As may be
seen in <Table 4.6>, two of the problans
are ebaut final resut and the nanpulbaton
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of it. For example,* | got more than
80 electronic records. Wow...it's too
many. OK, is there anything to help me
set the limit using this set? Something..
putting more keywords or...Oh oh.. |
think they don’'t, (looking at the
reseaicher) Do they?’ (Partipant 009)
Too many complicated field option
buttons are another usability problem
coded in this area. Sometimes, it is
helpful for users to have access to as
many field options as the information
systam develgper can provide. However,
sometimes having too many brings
diffulties of use. For example,’ | am
using Keyword searching. OK, what
kind of options do | have? Author, title,
LCSH, Library of Cangress Classiftation
Number .. There is anather search option,
using numeric numbers anly, right under
this keyword search... They may want
to cut and simplify these options. It
is taking long time to find the right
option and click it.” (Partcipant 006)

<Table 4.6> Usability Problems in
Information Grouping and Structure
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Usability problems in color and visual
clarity.

Two usability problem codes were
classified into the Color and Visual
Clarity area <Table 4.7>. For example,

“ 1 may be out of the line but they
could use different colors for different
searching options. Every part has the
same color, blue or navy, whatever...
It looks consistent but it is little bit
confusing - hard to know which one |

am using’. (Participant 009)

<Table 4.7> Usability Problems in Color
and Visual Clarity

['lal.ull:l\:' Froblems w Culor aasd W omaal Classiy
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Usabilty problems in error prevention

and correction.

Two usability problem codes were
desigrated in the Error Prevertion and
Correction area of the system. For
example; In Task 1, | made two errors.
I didn't know what | did wrong. After
the two errors, | saw the message on
the top of the keyword search option
part saying | have to use anly one keyword
in each box. | also noticed that it was
in the Quick Tips a long time laer when
I was doing Task 3. This is not good.
Most other infarmation retrieval systems
let the user put in more than two tams.
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I think | am too used to using a generl
information system rather than a
cataloging systems.” (Partcipant 005)
<Table 4.8> contains the usdilty problans
in Error Prevention and Correction.

<Table 4.8> Usability Problems in Error
Prevention and Correction
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Usabilty problems in itnguage usage.

There is one usability problem code
in the Language Usage area as presented
in <Table 4.9>. For example; | read the
Quick Tips and typed something in
the command search. It didn’t work. |
have used ancther cataloging system.
It seems to be using different words...
or am | confused? (Partripant 005)

<Table 4.9> Usability Problems in
Language Usage
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5. Conclusions and
Implications

5.1 Overall Results

Effctiveness is related to partciparts

familiarity with information retrieval

systans. Other fadors such as expaience
of computerized library catalogs,

expeience of search engires, expaiernces
of OCLC Passport or Connexion, etc.

are not related with effectiveness in

this test. This conclusion leads toward

another discussion on training and

learning issue in integrated cataloging
and metadata systamns, which is addressed
in this paper.

Efftiency is related to amilarity with
the information retrieval systems
both in completion time and number
of keystiokes used in this test. Rirteparts
who thought they were familiar with
information retrieval systems in general
tended to use less time and fewer
keystokes to complete their tasks. Other
factors of searching experience were
not significant in this test. A careful
decisbn was made that familarity with
information retrieval systems is the one
most important factor related to both
effectiveness and efficiency. This also
leads to another discussion on kearning
isstes within integrated cataloging and
metadata systems, which will be
found later.

There is only one experience, that
of computerized library catalogs, which
has shown significant relationship with
easimess and undarstanebilty satisfctbn
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measures. This relationship was not
shown with regad to overall satishction.
This means that the participants who
felt Connexion was easy and
understandible did not necessariy feel
comfortable and satisfied in this test.
Regading those resuts from effectiveress
and efficiency, it appears that even
for those parttiparts who felt Canrnexion
was easy and understandhble, the nost
powerful factor was familiarity with
information retrieval system. The
experience with computerized library
catalogs helped the participants to
feel more at ease with understanding
Connexion, but this did not effect their
searching. Those who had been used to
computerized library catabgs knew what
the ordinary features of a cataloging
system might be, but there was no
evidence in the tests that this helped
the participants to be effectiveness and
efficient in searching. Once again, this
finding has implications for learning
and training.

Through this study, 17 coded usaility
problems of cansteration were develged.
Six chssifid usabilty problems cortaining
the 17 usabilty problems were presented
and analyzed. Connexion should make
improvements in at least six of those
areas in order to be more usable as
an integrated cataloging and metadata

system for its primary audience.

In terms of Error Prevention and
Correction, there is a need for more
easily recogniz®le messages for users.
A pop-up window letting users know
that they have made a mistake and
should correct it would be most useful.
Generally, a somewhat more simplified
stricture wauld be helpful for Navigaion
and Information Grouping & Structure;
perhagps more obvious color differertiation
among options would prevent some
errors. Finally, instructions and
explanations of each option need to
be improved to reduce the costs of
training and searching the database.

5.2 Implications for the
Connexion Usability

The integated catabging and metadata
system, Connexion, used in this study
is still changing. OCLC is planning to
quit other services such as Pasgport and
services will be integrated into a single
service using Connexion (http://www.
odc.ag/corexion/migating/efaulk.tm)

In order to serve better to its users,
OCLC will need to implement two
recommendations arising from this
study.

First, there need to be major carections
made to the interface of Connexion.
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Most important among these are
improving the user assistance and
navigdion agpeds. Searching and ceaing
catalbgs are activities that are essertial
to intellectual work in Library and
Information Studies. More useful
instruction and explanation of the
interface will help to reduce searching
efforts and save in training costs.

Second, the training for Connexion
use needs to be redieced and refocused.
Current training focuses on the features
of the Connexion without placing these
in the context of searching. Training
only in the features of the Connexion
is not currently enough for learning
to make a better search in Connexion.
Users also need to be trained in every
asped of the infarmation retrieval system
to increase their understanding of how
such systems work. The results of
this test demonstrate that users who
were already familiar with information
retrieval systems more satisfied with
Connexion. The continued develgoment
of Connexion and its furtter integiation
with other databases affords a unique
opportunity for such improvements to
be implemented.

5.3 Usability issues

The results of this study provide

two suggestions for usability studies of
a cataloging system.

First, used along the effectiveness by
completion time is a problematic in
evaluating cataloging systems. In order
to get the correct record, a cataloger
searches through databases and make
decisbns regarding which record is the
proper one for his/her work. It is
clear that completion time is directly
related to the type of task the searcher
engages in (simple fact finding vs.
judgment task). Cataloging work, for
exanple, is always sufjed to the cecisin-
making process, deciding whether a
record is right or wrong, and therefore
completion time may not be the best
measure for evaluating the usability
of a cataloging system. Therefore,
completion time shauld be split into two
categories; time taking to search the
information and time taking to e\aluate
and make a judgment especially when
it used a measure of usability testing
with cataloging systems.

Secand, results of this study suggest
that developers of cataloging systems
need to be more active in sdiciting and
supporting usability studies desigred
to test the usability of the particular
system for particular users. There have
been many usability studies that test
usability of a system in general as
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described in this pagper. There have also
been usabilty studies of pecifi metadata
systems. However, there have been
no studies specifically designed to
test the usability studies of cataloging
and metadata systems for catalogers,
their primary user population. It would
be advisdle to move the baus of usailty
testing into more speciftc systems at
this point, with specific users in
view.

5.4 Future Research Directions

The findings of this study provide a
platform for expansen and estadihment
of a future research agenda.

First of all, testing of all dher auriently
existing catabging systams is necessary
comparism with integrated cataloging
and metadata systems. Such efforts may
support generalizeaion of the results of
this study. In addition, such efforts may
provide better and more detailed
understanding of usability problems
encountered in cataloging systems.

Siree the usabilty studies are graunced
in user behaviors, it wauld be interesting
to investigde these, with the goal of
establishing possible models of specift
user—group behaviors in our field,
especially those of catalogers.

During the test, individuals used

various numbers of keywords. Some
used only two or three, but athers used
more than six keywords, including all
the qualifers located in the option box.
An interesting topic for future research
wauld be to see if caabgas demanstiate
consistent patterns of keyword usage.

For future study, it would be
recommended to carefully consider
the task types and arrangement of
the tasks. In order to solve this problem,
it would be recommended to adapt a few
different sets of similar types of
tasks to see the differences in terms of
the types of tasks.

Last, but not least, the study of
catabgers searching behavior is another
interesting topic for future research.
During this test, catalogers preferred
to use Command search or Derived
Search when they thought they knew
how to use them. There are many
inbrmation retrieval systems and search
engines currently in popular use and
more will certainl be developed for a
wide range of user groups. Study of
catalogers searching behavior might
provide illumirating contrast with the
searching behavior of ordinary end-
users.
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5.5 Conclusion

The goal of this study was to examire
usability issues and to uncover where
an integrated cataloging and metadata
system lay the usability problems of its
primary users, catalogers.

This research started by looking at
three usability measures and their
relation to users searching experience,
and went on to examire the usability
problems that Cannexion, an integiated
cataloging and metadata system was
faced with.

This study showed that the most
importart agped of usailty in Conrexion
is the users' prior experience with an
information retrieval system. Also, it
showed there are seventeen usability
problems with Cannexion, and that trese
can be grouped into six categories.

Needkss to say, it is most inportant to
note that usability is not an exclusive
goal of such an integrated cataloging
and metadata system. Other goals such
as quality of cataloging records, and
the reliability of its cataloging and
metadata systam are equally its corcern.

This study also suggested testing
on more diverse cataloging systems and
their use by pecifi user groups, epecally
catalogers, would be beneficial to
increasing our understanding of the
role that integrated cataloging and
metadata system will play. Although
application of the recommendation of
this study will improve the usability
of the Connexion system for its primary
usea group, much work remains to exsue
that as this system develops its users
are well served.
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