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ABSTRACT

The introduction of online public access catalogs (OPACs) brought a

. qualitative change in information science research: large-scale analyses of
user requirements for catalogs were performed for the first time, and the
distinction between catalogs and bibliographic databases began to diminish.
Further OPAC investigations should be integrated with the study of databases
to create a multi-faceted body of research, simultaneously studying areas such
as human-computer interface, subject access, and user training.

1. INTRODUCTION

Most online public access catalogs (OPACs) are actually computerized
versions of a manual catalog: the records that were used to reproduce catalog
cards have been made availabie for information retrieval through ‘direct,
online interaction. Neither,cataloging nor online searching are new phenomena
in libraries, yet the seemingly simple technological transition that made
catalog records available for online searching introduced both guantitative
and major quatitative changes in library and information science research.

- The quantitative change is manifested by the steady growth in the number
of catalog studies and in their comprehensiveness. OPACs have also generated
renewed interest in areas such as catalog use, Library of Congress Subject
Headings, and bibliographic instruction as topic for research,

Most important, however, is the effect of the introduction of OPACs on
the direction of research: (1) for the first time, information in online
systems is actually considered from the user point of view; (2) the
traditional distinction between online bibliographic databases and library
catalogs is diminishing so that "indexing" and "subject cataloging," for
example, are one and the same, as are "thesauri" and "subject-heading 1ists";
and (3) the study of catalogs has becaome multi-faceted and integrated--it
draws from and contributes to variety of areas that previously were isolated
from one another.

The purpose of this paper is to briefly examine these qualitative changes
and to indicate a new direction for OPAC research.

2. PREVIOUS RESEARCH

OPACs are a relatively new phenomenon in libraries. During 1981-83, in
the United States, the Council on Library Resources (CLR) funded a nationwide
study of 17 OPACs (both in-house and commercial) in nearly 30 libraries.
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While many articles about experience with online catalogs in specific
libraries have been published (e.g., Ref. 1, Ref. 2, Ref. 3), this first
large-scale study provides most of our knowledge about the OPAC. It was
conducted by various agencies, and although attempts to summarize and _
synthesize its results have been made (e.g., Ref. 4), further interpretation
and integration of the vast amount of data are required before specific
conclusions can be drawn. ’ e, ¥ . .

Typical of a large-scale study--although novel in research about online
searching behavior--the CLR study applied a variety of methods. A survey of
8,094 users and 3,981 non-users of OPACs collected data through a
questionnaire administered by various agencies (Ref. 5). Focused-group
interviews with 1ibrary staff and patrons--both users and non-users of online
catalogs--were carried out in six libraries; they were conducted through open,
in-depth discussions led by a moderator (Ref. 6). The results from the
focused-group interviews were complemented by the results of individual and
group interviews conducted among library staff at three research libraries
(Ref, 7). In addition, transaction log analysis, in which the protocols of
individual searches are analyzed, were performed in seven libraries (Ref. 8,
Ref. 9). The CLR study also stimulated further analyses of the data,
additional explorations, and considerations of possible implications.

‘The CLR study was done at the beginning of the OPAC era, when neither
users nor librarians were experienced with the new tool. Though its findings
cannot provide much insight into searching behavior, they do point to the
areas in which research is needed. In a summary of the study, Matthews and
Lawrence (Ref. 4) outlined the principal findings:

--Experience with the library and its catalog is the most important factor

in determining success in using the catalog and satisfaction with it.

--0PACs should have a variety of interfaces available, depending on the

type of search and the level of user experience. » ‘

--Users adapt to the capabilities and limitations of the OPAC being used.

--The form and nature of user training and user assistance are important.
These findings substantiate common knowledge among librarians; they do not
provide new information about how OPACs should be designed.

‘The spread of OPACs in Great Britain has been slower than in the United
States. . Nevertheless, much research has been conducted there, most of it
‘sponsored by the British Library Research & Development Department. While .
only a few large-scale studies have been completed, researchers take a multi-
faceted approach: they study retrieval techniques and interface design, as
well as the quality of the database. Controlled experiments are common, and
most are based on theoretical developments in the area of bibliographic
databases. In addition to direct use-studies, researchers have conducted
comparative studies--either before-and-after surveys or examinations of the
performance of different systems--and created experimental systems to study
user-catalog interface (Ref. 10). Findings from these various projects {some
of which are still incomplete) have yet to be integrated.

In summary, OPAC studies have focused on user requirements. Most studies
have been set up to discover users' attitudes to and acceptance of the new
catalogs by examining characteristics of both users and catalogs. The
majority of these studies, however, have concentrated on the human-computer
interface--that is, on how easy it is to "converse" with the computer. Only a
few have addressed the retrieval problem: whether users are satisfied with the
results of their searches and what could be done to improve the results. The
problem of retrieval, though somewhat neglected in OPAC research, is central
to research about searching bibliographic databases.
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3. ONLINE BIBLIOGRAPHIC DATABASES

The study of information retrieval from bibliographic databases (e.g.,
Chemical Abstracts or ERIC) has been considered to be an independent, self-
contained subject area that is different from the study of information
retrieval from catalogs. However, information retrieval from bibliographic
databases and OPACs is one and the same process: searching for bibliographic
information. There is a diminishing distinction between the database as a
store of citations to journal articles which can be manipulated with
sophisticated techniques, and the OPAC as a storg of information about
monographs which can be manipulated with simple techn1ques. Consequently,
before examining OPAC research, it is important to review briefly the approach
taken by studies about searching bibliographic databases.

The first search systems for bibliographic databases were designed for
professional searchers, primarily librarians. Research in online searching
began in the 1970s with two large-scale studies that focused on user .
attitudes, satisfaction, and success (Ref. 11, Ref. 12). ‘

Most of the research that followed, however concentrated on the
attributes of a "good searcher": the persona] characteristics a librarian
should possess to become a successful online searcher. Experience in online
searching (Ref. 13), type of training (Ref. 14), personal traits such as
creativity (Ref. 15) and cognitive abilities (Ref. 16) are among the
characteristics examined. No .conclusive results have been found, and most
investigators have observed that their studies are impeded by the large
individual variability among searchers.

There may be a number of reasons why these studies have failed to produce
conclusive results, but the failure should not be of concern. While studies
that identify the characteristics of a good searcher may at times help
administrators to decide which employees should perform online searching-in
their libraries, the issue of personal characteristics is of very little
significance. This is particularly so when both OPACs and b1b11ograph1c
databases are searched by library users themselves.

The important dissue is to discover the characteristics of a "good
search.” Identifying strategies and moves that can enhance the success of
online searches is beneficial to users of all online retrieval systems.

Online searchers have long known the importance of the search process,
‘but research in this area is sparse. Based on the experience of librarians,
Bates has proposed a number of information search tactics that could be
employed in online searches (Ref. 17). Fidel, on the other hand, analyzed
search protocols and verbal protocols of seven experienced searchers
performing approximately 80 searches as part of their regular workload. As a
result, she Tisted the moves--changes in search formulations--that searchers
made to increase the size of the retrieval, to decrease it, or to improve it
altogether (Ref. 18). :

Studying the search process is a complex task requiring the probing of
phenomena that are not easy to observe or analyze. Nevertheless, user
training and the design of useful online retrieval systems will not be
successful until this process is thoroughly understood

4. USER SEARCHING

OPAC studies are guided by an approach that is essentially different from
the approach taken by researchers. in the area of online searching in
bibliographic databases. In studying OPACs, researchers assume that the user
population is a given, and that features of the catalogs themselves should be
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examined in order eventually to design an online catalog that is most usefu].
In contrast, recent research on retrieval from online databases assumes that
it is the databases and the search systems (e.g., DIALCG, BRS) which are’a
given--thus research focuses instead on the characteristics of users (i.e.,
professional searchers) that supposedly will guarantee successful online
searching.

Surely, the difference between the two research approaches stems from
economic reality. Library administrators do not elect which users to serve
but they are free to select the system that provides the best catalog for
their users. In contrast, the same library administrators--operating in the
world of competitive economy--cannot change commercial databases and search
systems but must instead select among a number of candidates the persons who
will perform best on these online systems.

The difference in research approaches is an impediment to both areas of
research: OPAC studies cannot rely on research that already has been performed
in online searching, and vice versa. There is one exception: studies of users
searching their own requests in bibliographic databases (rather than studies
. of search intermediaries only) may have direct implication to the design of
OPACs. _

The idea that users can search bibliographic databases for their own
requests is rapidly gaining popularity. While several in-house studies have
been performed on gateway systems that provide a simple interface with search
systems, studies of users searching their requests directly would have far
more impact. The only example of such a study is a research project that
examined 11 years of searching by pathologists and pharmacists in the
databases of the United States' National Library of Medicine (Ref. 19). The
results of this study are many, but as yet not all have been published. Of
particular interest are the findings that users did not perceive that they had
many problems with the techniques of searching, but rather with the vocabulary
and content of the system, and that most performed simple searches. Another
finding revealed that they encountered major problems with the maore o
sophisticated capabilities of the database, problems that sometimes caused a
substantive loss of citations. :

Although this study examined a specific population, its results
substantiate the findings of OPAC studies: the weakest point in users'
searching their own requests is their inability to formulate successful
strategies. Existing gateway systems do not provide help because they do not
employ any of the sophisticated capabilities of databases, and some even
eliminate the simple capabilities. '

5. NEW DIRECTION: INTEGRATED RESEARCH

There are two major reasons why integrated and multi-faceted research is
needed. ‘ .

First, the widespread and ever-increasing use of automated systems for
information retrieval enables researchers to investigate phenomena under
actual, rather than experimental, conditions. The initial large-scale studies
of OPACs and bibliographic databases provided general and descriptive data
about use, satisfaction, and problems. While important in pointing to
research needs and in providing evidence to substantiate common knowledge,
most of these data cannot be used directly for systems use or in systems
design. At present, however, 1ibrarians and users are routinely searching
online systems, and researchers can observe and analyze their searching
behavior. Such analyses, based on actual searching, provide a deeper
understanding of the search process because they can answer the "why"
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questions. They also facilitate investigations into individual variability in
online searching, and they w1]1 produce findings that are relevant to systems
use and design.

Second, recent developments in libraries are eliminating the traditional
barriers among specfalties in librarianship. For instance, searches of OPACs
and bibliographic databases are essentially the same. In fact, in the future,
libraries probably will provide access tc both OPACs and bibliographic
databases through a single interface. Realizing this, one sees immediately
that OPAC studies would be more useful if they examined the quality of
retrieved sets rather than defining success as a non-zero hit; and that
research on bibliographic databases should look at system features.

Similarly, investigating subject access through OPACs is no longer limited to
the study.of Library of Congress Subject Headings, but must consider other
controlled vocabularies, indexing (manual and, possibly, automated) full-text
retrieval, and expert systems.

Thus, the future calls for 1ntegrated, rather than fragmented research.
Studies should be designed to make their results relevant to the searching of
both OPACs and bibliographic databases. ‘Moreover, with the descriptive data
already collected, research in online retrieval systems can now focus on its
central issue, the search process. Examination of the search strategies that
are available, and the conditions under which each of them should be used to
achieve satisfactory retrieval, is necessary for the research-to be relevant
to systems use and design.

This integrated research should simultaneously address a number of areas.
Human-machine interface, subject access, the cataloging code, the librarian's -
role, and user training are examples of areas that are briefly discussed here.

(a) Human-Machine Interface. At present, there is some evidence that users
have technical problems when communicating with the current automated systems
in 1ibraries, but the nature of these problems is not yet clear. Studies of
users performing actual searches can identify the nature of these problems and
guide systems designers in imprdv1ng the human- computer interface. ~Such  ,
studies should examine problems in using commands and in understanding the
computer's responses and displays.

Special attentijon should be given to factors that are important to the
search process, such as user's experience or level of motivation. It is
likely, for instance, that inexperienced users and exper1enced ones would
encounter different problems, and consequently might require different sets of
commands or computer displays. .

(b) Subject Access. Research on subject access through automated systems
should cover two main themes: user aids and models of the search process. A
variety of existing schemes (e.g., Dewey Decimal Classification) and
arrangements (e.g., alphabetic display of the Library of Congress Subject
Headings) can be made available to users to enhance subject searching. These
aids should be tested with actual users, and their effectiveness and :
suitability for specific user needs and characteristics should be compared.

Most of the aids to subject access suggested in the literature are
automated versions of aids that already exist in print form. Effort should be
put into discovering new aids that are applicable in the online environment,
regardless of their suitability to printed tools.

Models of tactics and moves used to improve results of subject searches,
-as well as a model of the selection of search keys--whether free-text terms or
descriptors--already exist (Ref. 17, Ref. 18, Ref. 20). They have been
developed for bibliographic database searching, and their applicability to
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OPACs should be tested. Further, other processes in the search for
bibliographic information need to be described by such models: deciding when
to use automated tools and when to use printed tools; the selection of
databases to search; and deciding when to stop searching.

(c) The Cataloging Code. Unlike subject cataloging, descriptive cataloging
seems to be untouched by OPAC research. The Anglo-American Cataloguing Rules
(and any other cataloging code), however, are actually a set of rules for a
database--a bibliographic database. The Rules have evolved through a century
and a half-long experience in cataloging, but their adequacy to computerized
databases should be examined.

A study using both the Entity-Relationship Model and a generalized
database approach to analyze the Rules showed that the current arrangement of
the Rules and their individual compositions disagrees with general principles
of database design. These principles, in turn, suggest an outline for an
alternate organization of the Rules (Ref. 21). Further studies should be
conducted to create a cataloging code that is structured for use in modern
databases.

(d) The Librarian's Role. OPACs and gateway systems are likely to increase
the use of catalogs and bibliographic databases by users. ‘Moreover, as
indicated by the CLR study, users expect more from the new online catalogs
than from card catalogs. While we would like to think that online systems of
the future will be friendly and helpful enough to be self-explanatory, much
research and development is still needed before this ideal can become a
material fact. Although current online systems provide increasingly friendly
interfaces, users still do not know enough about the coverage of these systems
and about successful search strategies.

For this reason, the role of the librarian in assisting users has
increased: in addition to serving as mediators or consultants, the training
of users to search online systems is now a major responsibility for
librarians. These new roles, and the modifications introduced into existing
roles, should be reviewed and examined in order to determine the performance
of these roles and their effectiveness. .

(e) User Training. Theoretically, user training can be performed either by
computers or by librarians. In reality, most user training is performed by
librarians. ATthough studies in individual Tibraries (and the CLR study)
showed that some user training is needed, two basic questions require rigorous
testing: (1) When is training needed? (2) Which methods are most effective
for each user group?

These questions are not simple to answer, and ordinary .comparative
studies do not provide the necessary results, as has already been shown (Ref.
22). Additional exploratory research is needed before studies to answer thes
questions can-be designed. For example, observation of users' searching
behavior and an in-depth analysis of their thought processes (e.g., Ref. 23)
will point to problems that might be remedied with training. Once these
problems are identified, the contribution of training to their solution can b
tested. Further, the effectiveness of each training method is likely to
depend on the characteristics of individual users. While experience in onlin
searching immediately comes to mind as an example of such a characteristic,
observations of actual training sessions and the resultant searching behavior
will suggest other factors that should be considered in testing instructional

methods.
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In conclusion, OPAC research has only began to uncover the issues that
are involved and the approaches needed for fruitful research. The ever-
growing use of OPACs generates an urgent need for intensive research that will
lead to improvements in systems use and design. Further, the new direction of
multi-faceted and integrated research will be beneficial to the retrieval of
information from all bibliographic online systems.
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