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Online Library Catalogs or OPACs are on the move again after years of little to no improvement.  Once the subject of a large amount of research, catalogs had taken a back seat to other electronic information services provided through the Internet.   It is now time for the library community to reexamine the OPAC with an eye toward making it a more useful tool for information discovery.

Recent literature about the Online Public Access Catalog (OPAC) can be divided into three separate categories: visionary pieces in which goals for the catalog as well as for the whole library community are put forth; research on user search behaviors and articles that report on enhancements to the OPAC.  There is a related category of literature that concerns creating the bibliographic record.  These documents are outside of the scope of this bibliography and will not be included.
The authors of the visionary articles discuss the impact that the Internet and Internet search engines such as Google have had on information seekers (Calhoun, 2006; Mann, 2006;  Dempsey, 2006; El Sherbini, 2007; Bates, 2003;  Bibliographic Services Task Force, 2005; and Morgan, 2006).  Information seekers are now accustomed to retrieving results regardless of what search terms are used.  They expect the results to be ranked according to relevance and they like having their spelling corrected automatically.  Perhaps the biggest difference between the OPAC and Google is that Google will link the user with full text while the Library Catalog is more likely to not provide a link to full text.  Several of the visionary writers also envision a more universal catalog so that the work of maintaining the catalog is streamlined and more cost efficient (Bibliographic Services Task Force, 2005; El Sherbini, 2007).   Another major idea articulated in these documents recommends that the catalog become a discovery tool for all of the resources to which the library has access, including journal articles, research databases and digital resources (Dempsey, 2006; Kawula and Weible, 2006; Morgan, 2006).
Literature on user search behavior includes user studies involving transaction log analysis as well as observations of representative populations’ search techniques.  These studies have been conducted throughout the World.  There are reports from Singapore, France, Spain, Greece as well as many from the United States.  Findings from these usability studies are myriad.  Among them are that Boolean operators are used infrequently, subject searching is problematic and often retrieves zero results (Malliari and Kyriaki-Manessi, 2007; Markey, 2007; Yu and Young, 2004) and students are likely to choose a record from the first screen of results regardless of its relevancy to the students’ information need (Novotny, 2004; Novotny & Cahoy, 2006).  Online library catalog users are reluctant to utilize advanced search techniques offered by the catalog (Dinet, Favart and Passerault, 2004; Lau and Goh, 2006; Ortiz-Repiso, Bazan, Ponasat and Cottereau, 2006).  Changes in the search and results screen can improve users’ ability to search the OPAC, but it is unclear if the improvements will last (Blecic, Dorsch, Koenig & Bangalore, 1999).
Reports on enhancements to the OPAC are beginning to be published. Some libraries are developing their own enhancements while others are partnering with commercial firms and library venders.   North Carolina State University Librarians have submitted two articles on their implementation of the Endeca interface(Antelman, Lynema and Pace, 2006; Collins, Samples, Pennell and Goldsmith, 2007).  A recent article on Aquabrowser, an OPAC enhancement tool developed by Medialab Solutions, describes the interface from the point of view of its developers (Ekkel and Kaizer, 2007).  Enhancements that have been reported on include faceted browsing capabilities, relevance ranking, spell checking, natural language query formation, table of contents and review content, and patron initiated circulation functions.

All of the documents included in this bibliography were published between 1999 and 2007.  For a more historic view of the online public access catalog (OPAC), read Christine Borgman’s articles  Why are Online Catalogs Hard to Use?  (Borgman , 1986) and  Why are Online Catalogs Still Hard to Use? (Borgman, 1996)
VISIONARY

Bates, M. (2003) Task Force Recommendation 2.3 Research and Design Review: Improving User Access to Library Catalog and Portal Information. Final Report for Library of Congress Bicentennial conference on Bibliographic Control for the New Millennium.

Bates reviews the literature on Library Online Catalogs and User Search Behavior to compile this report for the Library of Congress.  A concept that she deems important to the future of the OPAC is the principle of least effort in which people prefer to use information that is easy to find and easily accessible over higher quality information.

Bates finds the following information specific to the Library Catalog: known item searching exceeds subject searching, subject searching is difficult, users assume that a search resulting in zero hits means that the library does not contain relevant information not that the search needs to be revised.  She also finds that browsing is easier than creating a search query and that discovery is more in tune with cognitive processes..  

Her recommendations for a better catalog are to set up a universal entry vocabulary and make it accessible on the OPAC search screen where it will be available to help users find alternative search terms for their queries.  This vocabulary will be hyperlinked to the search mechanism so that users are easily able to choose appropriate terms and search at the same time.  An important attribute of this vocabulary is that each term will be part of a cluster of terms so that all related terms will be displayed to the user.   Bates envisions a web site in which many such vocabularies are made available to the public. She also recommends that software be developed to help generate access terms.

Bibliographic Services Task Force (2005) Rethinking How We Provide Bibliographic Services for the University of California.  Final Report retrieved March 39, 2007 from http:// libraries.universityofcalifornia.edu/sopag/BSTF/Final.pdf

The University of California charged the Bibliographic Services Task Force (BSTF) to inventory end user services such as the library catalog, databases, article linkers, and metasearch , and to “develop a vision” for a new bibliographic services environment in which disparate services work together efficiently to provide enhanced service to the user.
The resulting report includes extensive recommendations to rework the OPAC.  These include enhancing the OPAC with services that users have come to expect from Google and Amazon.com, doing away with local OPACs in order achieve efficiency of scale, and changing cataloging practices by using different metadata schemes and limiting the use of controlled vocabulary to author and title indexes.  The 80 page report provides in depth analysis and detailed recommendations for an integrated bibliographic resource that will serve both the end user and the library staff efficiently and well.  It includes a thorough bibliography of articles, power point presentations and reports.  Each resource cited includes an excerpt, presumably one that sums up the main thrust of the document.

Calhoun, K. (2006) The Changing Nature of the Catalog and its Integration With Other Discovery Tools. Retrieved on May 1, 2007 from http://www.loc.gov/catdir/calhoun-report-final.pdf
Commissioned by the Library of Congress and researched and written by Karen Calhoun, 

Senior Associate University Librarian for Information Technology and Technical Services at Cornell University, this report examines the present state of the Online Public Access Catalog (OPAC) and makes recommendations for its future.    Calhoun bases her assumptions on examination of the literature and intensive question and answer sessions with a select group of library leaders.
The OPAC, according to Calhoun is in direct competition with other discovery tools that are easily accessible on the Internet.  In order to remain viable the OPAC cannot stay static. There is much that needs improvement and Calhoun posits 32 remedies that fall into three broad recommendations for the profession; to lead, expand and extend.  Calhoun finds that the catalog needs immediate enhancement to make it more useful to more people but does not see an early demise for the OPAC.  She finds that “…the role of catalog records in discovery and retrieval of the world’s library collections seems likely to continue for at least a couple of decades and probably longer.” (p.5)
The report contains a comprehensive listing of the problems that plague today’s online library catalogs.

Dempsey, L. (2006) The Library Catalogue in the New Discovery Environment:  Some Thoughts.  Ariadne.48 

 Dempsey explores the role of the catalogue in light of a changed information environment in which the shift to a networked environment gives the information seeker many avenues for information retrieval both within the library environment and externally. He believes that the library fails the user by providing fragmented information resources in which transaction costs are incurred when users have to change databases to retrieve information, place interlibrary loans, and request holds.

Library resources should be integrated so that information seekers can find journal articles, digital objects, online resources, books and other information from the same interface.  This integrated tool should also be placed in new contexts away from the traditional ILS.  Dempsey lists numerous examples of new and possible discovery environments for this tool.

Dempsey concludes this piece by listing issues that need to be addressed.  These include extracting information from the discovery tool to serve niche audiences, providing for social networking services such as user reviews and rankings, communicating with the ILS inventory tool, and creating tools to recognize different forms of metadata.   

El-Sherbini, M. and Wilson, A J. (2007) New strategies for delivering library resources to users: Rethinking the mechanisms in which libraries are processing and delivering bibliographic records. The Journal of Academic Librarianship.33 (2): 228-242.

El-Sherbini and Wilson present several scenarios for retooling the methods in which libraries share bibliographic records in order to streamline workflow and reach more users.    Search Engines constitute an important component of all of these scenarios.  The scenarios follow.  

Using institutional repositories as an interface between the OPAC and search engine. 

Eliminating the local OPAC entirely and using a consortia OPAC that will make member libraries’ records available to WorldCat, which will in turn make the records available to Internet users on Open WorldCat.


Eliminating OPACS at both the local and consortia level and submitting records directly to WorldCat, which will become the catalog for each library. WorldCat will then make the records available to Internet users Google, Yahoo, etc.

  Local OPACs will continue to be maintained but they will be directly searchable by Internet Search Engines. Catalogers will search the Internet for existing bibliographic records to add to the local OPAC.  

 The current OPAC will be maintained and digital resources will be deposited into institutional repositories that will be made available to users via Internet Search Engines.

Advantages and disadvantages of each of these scenarios are explored by the authors. However, none of the options are presented as fully formed plans, the authors intent is to jumpstart conversations about the continuing utility of consortia and the existing format of the bibliographic catalog record.

Kawula, J.D. , Weible, A. (2006) Catalogs, Indexes and Full Text Databases: An Integrative Approach to Accessing Government Literature.  The Reference Librarian 94: 191-206.

This article explores the question of whether or not documents that are indexed in full text databases should be cataloged and displayed in the OPAC.  Kawula and Weible postulate that the OPAC is the vehicle that will facilitate the integration of catalogs, indexes and full text databases.  The authors note that modern catalogs cannot and will not be accurate due to the ephemeral nature of Web resources.  The authors specifically describe the universe of Government Documents which consists of print and microform resources, freely available full text web resources, resources indexed in fee based databases and electronic depository items from the Government Printing Office but their examples can be extrapolated to all information types.  Although the authors recommend integrating access to all formats via the OPAC, they also stress that each library should determine how to manage their catalog records.  There is a point of diminishing returns that each library must keep in mind.

Mann, T. (2006) The Changing Nature of the Catalog and Its Integration with Other Discovery Tools, Final Report.  March 17, 2006.  Prepared for the Library of Congress by Karen Calhoun.  A Critical Review. Retrieved on May 1, 2007 from http://www.guild2910.org/AFSCMECalhounReviewREV.pdf
This response to the Calhoun report for the Library of Congress comes from Thomas Mann, Reference Librarian at the Library of Congress and author of the Oxford Guide to Library Research (3rd Ed.). Mann takes issue with Calhoun’s use of a business model to describe use of the library catalog.   Libraries, according to Mann, reside outside of the market place because their mission is not to make a profit but to “promote scholarship”.  In service to this mission, libraries contain much information that is obscure and not available online and it makes no difference to the libraries’ mission if large numbers of people use the library or not.
Mann gets side tracked by many inconsequential arguments, such as the success or failure of electronic books as an example of the value of traditional print materials.  However, his main point should not be dismissed.  Mann depicts the universe of knowledge seekers as consisting of levels.  Quick information seekers make up the shallowest level.  These are people who are satisfied with a Google search, while Scholars make up a deeper level of knowledge seekers who need more in-depth information.  Mann also argues that Library of Congress Subject Headings (LCSH) employed by library catalogs enable scholars to obtain an overview of the depth and shape of a subject and that controlled vocabulary brings additional aspects of a subject to the attention of  the catalog user.

Morgan, E.L. (2006) A “Next generation” library catalog. Retrieved on June 26, 2007 from http://www.library.nd.edu/daiad/morgan/musings/ngc/
This report, written for ALA’s Library and Information Technology Association (LITA) outlines Morgan’s vision for the library catalog of the near future.  The future catalog relies on “open standards, open source software and open content”  It responds to users more sophisticated search and discovery expectations and will enable library users to retrieve information smoothly and efficiently.

According to Morgan, the catalog will encompass the many different information retrieval systems that presently make up a library’s information universe.  It will use faceted browsing and seamless search mechanisms.  It will also provide services, such as citation formatting, reviews and a myriad of delivery options.  This catalog will be made up of a relational database and full text index.

Morgan posted this report on the LITA blog at LITA Blog » Blog Archive » A “Next generation” library catalog - Executive summary (Part #1 of 5). As of this writing, there are five comments posted in response to this report.  Two of them question the need to fix the catalog and the others just point to the fact that the post is available.

USER SEARCH BEHAVIOR
Markey, K. (2007) The Online Library Catalog: Paradise Lost and Paradise Regained? D-Lib Magazine 13(1/2).  Retrieved May 1, 2007 from http://dlib.org/dlib/january07/markey/01markey.html
Karen Markey characterizes this essay as a “think piece”.   She traces the evolution of the catalog and enumerates some of the reasons for its stagnation.  Among them are: the library community’s focus on public services rather than technical services and cataloging, the expense of cataloging, inadequate funding for libraries, and the failure of  Integrated Library Services (ILS) vendors to be responsive to OPAC concerns.
Markey states that subject searching in the online catalog has always been problematic and that Google and other online search engines have addressed these difficulties with relevance ranking , spell correction and subject searching while the library catalog has not.   One major problem users have searching the catalog is that they find it difficult to formulate an initial search but are able to easily recognize relevant material when it is presented to them.

Markey recommends redesigning the online catalog to allow for post-Boolean searching, subject cataloging and qualification cataloging .  These capabilities will insure that full text resources are retrieved by users according to their information need, whether it is for a general overview of a subject or an in depth aspect of that subject.

Novotny, E. (2004) I don’t think I Click: A Protocol Analysis Study of Use of a Library Online Catalog in the Internet Age.  College and Research Libraries.65 (6):525-537

Novotny describes a 2002 analysis of Pennsylvania State University students’ use of the online catalog.   Students were observed as they used the catalog to find the answers to questions devised a team of librarians.
Two groups of students were tested; users who had experience searching The Cat, Penn State’s Library Catalog, and those who were new to the University and had no previous experience with The Cat. Both groups tended not to use Boolean operators. They demonstrated an inability to substitute synonyms in a search when their first search term resulted in no hits.  They also expected the library catalog to be broader in scope than it was. Several students incorrectly used the title search function to search for specific journal articles.
Novice users spent very little time perusing the OPAC’s screen, search options, or result lists.  Instead they chose the first record that appeared to relevant and would not evaluate records beyond the first screen of results.    Experienced users were more effective searchers but did not use more sophisticated search strategies. Instead, they used more specific search terms and were spent more time on each task.
Novotny postulates that the search strategies employed by his test group were heavily influenced by the way that they search the World Wide Web.  Users expected the most relevant results to be presented first and they relied on hyperlinks to lead them to relevant resources.  However, he concedes that problems with subject searching have always existed in the online catalog.  He is particularly troubled by the students lack of curiosity for and understanding of the conceptual underpinnings of the catalog.
Novotny, E. and Cahoy, E.S. (2006) If we teach, do they learn? The impact of instruction on online catalog search strategies.  Portal: Libraries and the Academy. 6 (2): 155-167.

Novotny and Cahoy have written the only recent article on the effects of instruction on users ability to search the library catalog.   Having conducted a usability study of Penn State’s online catalog in 2002, Novotny and Cahoy conducted another study in 2004 to assess the effect of instruction on users’ search strategies.
Study participants were Freshman who had been given at least one library instruction session that included the concepts of keyword vs. browse searching, searching for specific journal or newspaper articles and the use of subject headings.  Other than the fact that participants had received some instruction in using the library catalog, the protocol for the study was the same as the study reported in Novotny’s 2004 article, I don’t think I Click: A Protocol Analysis Study of Use of a Library Online Catalog in the Internet Age.(Novotny, 2004).
A comparison of the results of the current study with the 2002 study shows that some of the students who received instruction did use more sophisticated search strategies than those students in the earlier study. Among them were the use of the browse feature, the use of synonyms, material type limiters, truncation and use of the Boolean operator “or”.

The authors note that although these students used more sophisticated search methodology they did not complete the tasks more successfully than the participants in the earlier study.   In fact, these students exhibited the same behavior as those in the earlier study. They were likely to examine search results very briefly and change their search strategy if they did not find a relevant record on the first screen.  
Novotny and Cahoy again conclude that search behavior is heavily influenced by students’ familiarity with Web searching and that Library Catalogs should be enhanced to include some of the features of Internet Search Engines. Further, Instruction Librarians should play an integral part in designing search interfaces for library catalogs.
Yu, H. and Young, M. (2004) The Impact of Web Search Engines on Subject Searching in OPAC. Information Technology and Libraries.23 (4): 168-180.
Yu and Young examined transaction logs of the California State University, Los Angeles OPAC in an effort to identify problems users have searching the catalog.   Searches that resulted in zero hits were examined during the summer and fall semesters in 2000 and the 2001, 2002 and 2003 winter semesters.   The following categories of search problems were identified:  “wrong type of search or wrong field, incorrect syntax, typographical error, spelling error, abbreviation or number problem, inadequate definition of topic and inappropriate for a library catalog search.” (P.#)
Unsuccessful keyword searches comprised the largest number of zero hit results in all three years.  In fact, the percentage of unsuccessful keyword searches jumped from 47.6% in 2001 to 70.1% in 2003.  Yu and Young were also struck by the increase in the number of searches that were not appropriate for a library catalog search and would have been more successful in a database or book index.  They hypothesize that users increasing familiarity with web search engines such as Google has given them the idea that the library catalog will perform like Google and search the whole information universe.
Much of this article consists of a discussion of recommended enhancements to the OPAC based on existing literature on search behavior and a review of Web search engine and Amazon.com features.   More discussion of the transaction analysis methodology and  results would have helped to increase awareness of users search difficulties.
Yu and Young suggest several OPAC enhancements that will increase users searching ability.  Among them are natural language searching, automatic mapping to controlled vocabulary, spell checking, relevance feedback, and user popularity tracking, relevance ranking, browsing option, context sensitive help and better results displays.  They also recommend the implementation of a metasearch device in which users search across multiple information resources at one time.
Blecic, D.D., Dorsch, J. L., Koenig, M. H. and Bangalore, N. S. (1999) A longitudinal Study of the Effects of OPAC Screen Changes on Searching Behavior and Searcher Success. College & Research Libraries. 60 (6):515-530.
Blecic et.al studied OPAC transaction logs from the University of Illinois at Chicago (UIC) over a four year period, 1995-1998. Most of the transaction logs were taken from a text based online catalog, however Web based OPACs were introduced over the course of the study.   A large number of failed searches were due to incorrect necessary search statements for searching a text based catalog.  Implementing the Web version of the catalog eliminated this problem.  
The major finding of this study was that many improvements in search results due to changes in screen display were not sustained over time.  The percentage of zero hits from unsuccessful keyword searches increased in each of the transaction logs.  The authors conclude that some changes in screen display were effective and that transactional log analysis should be ongoing so that changes in user behavior can be addressed.

Lau, E. P. and Goh, D.H. (2006) In search of query patterns: A case study of a university OPAC.  Information Processing & Management. 42(5): 1316-1329.

This transaction log study examined  641, 991 search queries from the Nanyang Technological University (NTU), Singapore OPAC. Goals of the study were to “discover patterns in user search behaviors” and “to explore the reasons for search failure” p. 1317.  

Results showed that keyword search was the most commonly used search type.  Most common search queries consisted of two terms, while only 25% of all queries consisted of more than three terms.  Boolean operators were used in only 11.8% of all queries.  The “AND” Boolean Operator was used more than the “OR” or “NOT” operators. 49.5% of all queries resulted in zero hits.  Subject searches resulted in the most zero hit results.    The hiqh percentage of search failure led the authors to postulate that users have not become more proficient at searching regardless of the popularity of Web search engines.  

Lau and Goh offer three recommendations for improving the OPAC.  These are interactive query reformulation, browsing and context-sensitive assistance.

The article includes reviews of the literature on transaction log analysis, query patterns and search failure analysis
Dinet, J., Favart, M. & Passerault, J. (2004) Searching for information in an online public access catalogue (OPAC): the impacts of information search expertise on the use of Boolean operators.  Journal of Computer Assisted Learning. 20: 338-346
Two  studies were devised to gauge student use of Boolean operators when searching the online catalog.  Transaction logs of 2374 queries from 836 French University students were analyzed in Fall 2001.  More than half of all queries consisted of only one search term. Of the search queries that included more than one search term only 28.17% included a Boolean operator.  “AND” was the Boolean operator most often used, “OR” and “NOT” were used in less than 5% of the queries.  

In the second study students, library school students and  professional librarians were given paper copies of a search screen and asked to devise search that would result in records pertaining to a specific topic.  Participants were told that it was possible to use Boolean operators in their search queries and that this was a recommended strategy.  The results indicated that University Students did not use Boolean operators,  the library school students were more likely to use Boolean operators and the librarians were the most likely to use Boolean operators.  The authors find that instruction in the use of Boolean operators coupled with experience leads to greater use of Boolean operators while searching a library OPAC.   They recommend further research into the reasons why students don’t utilize Boolean in their OPAC searches.
This study is unique for two reasons: it uses a large sample group of 107 participants and the participants are asked to formulate queries on paper without being influenced by clues on the display screen of the OPAC.
Villen-Rueda, L. , Senso, J.A. and Moya-Anegon, F. (2007)   The use of OPAC in a large academic library: A Transactional Log Analysis Study of Subject Searching. Journal of Academic Librarianship. 33 (3): 327-337).

Villen-Rueda, Senso and Moya-Anegon analyzed 200,000 transaction logs from the University of Grenada, Spain OPAC in January and February 2002.  They identified four different groups of users by the OPAC location; Library Users (students, faculty, staff), Professors, Classroom (students and teachers) and Library Staff.  The majority of OPAC queries were generated from within the libraries.  This finding led the authors to conclude that patrons were using the catalog primarily as a way to locate material in the library and not as a way to identify relevant information resources.  They recommend incorporating full text digital resources into the catalog record as a way to increase use of the catalog for resource identification.
This study also found that the majority of OPAC users were searching for items by title and the least amount of queries were subject searches.  However, of the two types of search options available, browse and query (keyword) there was no clear user preference.  Eight conclusions drawn from the study are presented. Noteworthy among them is the idea that since the catalog is now used primarily to find information located within a library, its role can easily be expanded to include access to key electronic information resources and that this should foster the sense in patrons that information is no longer book bound.
Malliari, A. and Kyriaki-Manessi, D. (2007) Users’ behavior patterns in academic libraries’ OPACS: A multivariate statistical analysis. New Library World. 108 (3/4): 107-122

This study of transaction logs at the University of Macedonia, Greece includes demographic information obtained from a survey presented to users of the OPAC when they first connect.  Users had the option of opting out of the survey.  Analysis of transaction logs along with the survey found that 58% of OPAC users were graduate students, 25% were undergraduate students,  11% were teaching faculty, while 6% belonged to the “other” category.  The authors analyzed OPAC searches by the users’ academic major and found that there were no significant differences in the frequency of OPAC use by students enrolled in any particular discipline.
Transaction log analysis found that most OPAC users start their session with a title search. However, users who start with an author search are more likely to select a record for further investigation.  Users who started their OPAC search in the subject field were most unlikely to select records for further perusal.  In other words, subject searches had the highest failure rate.

The authors conclude that changes have to be made in the functionality of the OPAC in order to meet users’ information needs.  User education also should be focused toward helping users understand how to retrieve information from the OPAC.

Ortiz-Repiso, V., Bazan, V.  Ponasat, A. & Cottereau, M. (2006)  How researchers are using the OPAC of the Spanish Council for Scientific Research Library Network.  The Electronic Library 24 (2): 190-211

A study of OPAC users at the Library Network of Spanish Council for Scientific Research  (CSIC) was conducted with a survey instrument. Participants included both  internal and external users.  The authors’ stated goals are to determine how users view the OPAC in relation to other information discovery tools and to gauge if persistent problems with OPAC subject searching have been resolved.

Survey participants were primarily researchers of journal literature, with an average age of 41 who are frequent users of online information resources.  Results indicated that 85% percent of these users were satisfied or relatively satisfied with the OPAC.  Almost 52 % of the participants described the OPAC as being easy to use.   However, these users tend to use basic search options over more sophisticated search techniques.  The authors theorize that users do not understand how to use more advanced search options.  Further discussion of the survey results touch on the phenomena of information overload, inadequate help screens, and the need for a relevance ranking sorting mechanism.

The authors point out that these results agree with various OPAC use studies done in the 1990’s and that improvements in the OPAC still need to be instituted. One noteworthy finding is that a majority of users thought that their OPAC searches failed because there were not relevant records in the catalog not because they as users were doing something wrong.  
Wells, D. (2007) What is a library OPAC? The Electronic Library 25 (4): 386-394.

Wells defines the OPAC as a communication tool and uses this metaphor to explore the difficulties present in the communication between patrons and the OPAC.  He taps into communication theory to identify some of the deficiencies inherent in OPAC search and retrieval. According to Wells, a code, consisting of a variety of cataloging rules, software and hardware rules and the patrons’ knowledge of these rules is at the heart of the communication between the OPAC and user.   Inconsistency in applying cataloging rules, combined with lack of standardized search and result mechanisms constitute a distortion of this code.  Further, the inherent inability of concepts to be precisely conveyed by words engenders frequent miscommunication.  

Wells recommends simplification of the components within the code to help facilitate the communication process between users and the OPAC.  This includes enriching cataloging data and creating a clear and understandable  OPAC interface.    He also recommends that users should not be led to believe that searching an OPAC is intuitive.  The reality is that it takes knowledge and understanding of the communication code in order to effectively retrieve results.

OPAC ENHANCEMENTS 
Graham, R.Y. (2004) Subject No-hits Searches in an Academic Library Online Catalog: An Exploration of Two Potential Ameliorations. College and Research Libraries. 65 (1): 36-54.
Graham examined transaction logs of no-hit subject searches to identify frequent search terms and phrases that result in zero results.   He then created two enhancements to the catalog’s bibliographic records to enable users who input these no hit search terms to retrieve relevant records.  The first enhancement is to add cross references to authority records whose headings were conceptually the same as the no hit search terms.  When a user enters a search term for which there are no matching headings, the catalog will perform a search on the cross referenced subject heading to retrieve relevant records.  The second enhancement was instituted to help users who entered queries that represented a combination of subject concepts.  A “pathfinder” record was created to give just in time instruction on how to search in order to find records that are relevant to the users’ query.  The pathfinder record was created to be specific to identified no hit search queries.

Only 34% of the analyzed no hit search queries were amenable to enhancement and most of those were able to utilize the cross references added to the authority file.

Graham lists several limitations inherent in this enhancement method.  Among them are the subjective nature of his interpretation of no hit search queries, the non standard coding of authority records, tampering with bibliographic records and using them for purposes for which they were not designed, interfiling of text of no hit search queries in the controlled vocabulary subject index; questions about users ability to understand and use “pathfinder” records and the enhancements are labor intensive and time consuming.

Graham theorizes that the creation of new LCSH cross references can be facilitated by examination of search queries captured in log transactions. He also recommends further research to determine the effectiveness of these enhancements to the catalog. 

Sokvitne, L. (2006) Redesigning the OPAC: Moving outside of the ILMS. Australian Academic and Research Libraries. 37 (4): 246-259.
Sokvitne reports on the State Library of Tasmania’s endeavors to separate the OPAC from the Integrated Library Management System (ILMS).  Software that was capable of indexing data exported from the library’s bibliographic database as well as data from other information resources was employed.  The resulting catalog will include a replacement for the OPAC and a new search tool that will enable users to access all resources provided by the State library regardless of format.

The State Library observed patrons searching for library resources and found that they went directly to the shelves to browse rather than use the OPAC.  Often they made selections based on book jackets.    This observation  led Tasmania to include browsing capability in the new OPAC and to include contextual information in the record to help users make selections.  
Faceted browsing was also employed.  Challenges encountered with providing facets centered around extracting the data from the MARC record.  Some data was readily available, other data, i.e. audience was more difficult to find.  Data from the MARC records did not transfer clearly to the facet environment. LCSH subject terms often overlapped, confusing patrons.
Relevance ranking, the consolidation of all manifestations of a title in one bibliographic record and the inclusion of book covers, reviews and synopsis will also be components of the OPAC.
The State Library of Tasmania plans to participate in usability testing to determine what types of data are most useful to information seekers.
Antelman, K., Lynema, E. and Pace, A. K. (2006)  Toward a twenty-first century library catalog.  Information Technology and Libraries. 25 (3): 128-139
North Carolina State University (NCSU) contracted with Endeca, a commercial firm that develops online catalogs for ecommerce, to design an interface for their library catalog.  Endeca’s IAP  software enhances the NCSU catalog with relevance ranked results, faceted browsing , deeper subject searching and spell correction.   The software uses subject headings and Library of Congress (LC) classification to aid subject searching.
NCSU’s integrated library system was not displaced by Endeca, instead integration was accomplished by exporting MARC records into text files that are then imported to Endeca.  .
Assessment of the new interface is an ongoing process.  However, two months of log analysis show that keyword searching has increased and that users are employing the new refinement features.  The most used feature is LC classification.  Additional features that are used by    % are the “most popular” sort option and the “more titles like this” refinement. Usability testing was also employed to compare students use of the old and new catalog interfaces.  Users of the new catalog interface completed their tasks in less time, and more tasks were rated by users of the new interface as easy to complete.  Usability testing also showed that relevancy ranking was the most used feature of the new catalog.
The authors assert that while this catalog does not solve all of the problems associated with online library catalogs, it does improve the user’s search experience.

Collins, M., Samples, J., Pennell, C., Goldsmith, D. (2007)  Magnifying the ILS with Endeca. The Serials Librarian. 51(3/4): 75-100

Librarians at North Carolina State University discuss the implementation of Endeca as an interface for their OPAC.    The focus of this article is on enhancing the usefulness of the  whole integrated library system (ILS).   Endeca is able to use Library of Congress Subject Headings to provide faceted navigation discovery for OPAC users.  The authors describe their dissatisfaction with the ILS before Endeca and how Endeca created a better search environment for catalog users.

Advantages and disadvantages of the Endeca interface are explored.  Foremost among the advantages is the users increased access to information from the bibliographic record.  The interface is also more intuitive for users, they always retrieve results and can refine those results using terms that are displayed rather than coming up with their own search terms.  Disadvantages include difficulties in executing known item searches and the fact that the catalog reflects transactions from no sooner than close of business of the previous day.

Serials cataloging and discovery are also discussed.  The implementation of Endeca has moved the NCSU libraries closer to the best practices enumerated in the University of California’s Bibliographic Services Task Force’s vision of …but has not resolved all of the inconsistencies inherent in serials management. 
Bennett, M. ((2007) OPAC Design Enhancements and Their Effects on Circulation and Resource Sharing. Information Technology and Libraries. 26 (1): 36-46.

In one of the few studies of public library OPAC use, Bennett tracked circulation counts and interlibrary loan statistics from a consortium of 16 public libraries in Massachusetts, over a period of seven years.  Enhancements to the OPAC were instituted during this time.  Among them, patron placed holds from remote location and access to the Massachusetts Virtual Catalog, a union catalog of nine consortia and four University of Massachusetts Libraries.
After enhancements were implemented, total circulation increased by 3.46 % and total interlibrary loan requests were up by 157.47 %.  Interlibrary loan transactions grew from 2.52 per cent of the total circulation figure in 2002 to 6. 27 percent in 2005.  
Bennett concludes that the increase in  holds and interlibrary loan requests that resulted from their ability to place holds and interlibrary loan requests from  a large universe of holdings demonstrates the public library patron’s appetite for such enhancements.

.

Khoo, C. S. G. and Wan K. (2004) A simple relevancy-ranking strategy for an interface to Boolean OPACs.  The Electronic Library. 22(2): 112-120.
Khoo and Wan describe a natural language search interface for the OPAC.  The interface will reformulate a natural language query into a Boolean search query.  Results from the OPAC are then ranked according to relevancy before being displayed to the user.
The algorithm used to create this search process has two parts.  The first part uses all of the terms entered as a search query.  Once all of the terms are matched to records in the database, one term is dropped and those matches are displayed after the records in which all of the search terms match.
A study was undertaken in which ten students ranked results from OPAC searches were compared with the results obtained from the same queries using the new relevance ranking algorithm.  Results show that the algorithm produced greater precision in seven out of ten queries.
Byrum, J. D. (2006) Recommendations for urgently needed improvement of OPAC and the Role of the National Bibliographic Agency in Achieving It. International Cataloguing and Bibliographic Control. 35 (4): 75-81

John Byrum, head of the Library of Congresses Regional and Cooperating Catalog Division, describes the achievements of the Library of Congress’ Bibliographic Enrichment Advisory Team (BEAT).  BEAT has found relatively low cost ways to integrate enhancements into the Library Catalog.  Among the enhancements are: links to  table of contents, summaries, reviews and the full text of non copyrighted material. Byrum states that National Bibliographic Agencies are in the best position to lead the way for new and improved access to information through library catalogs but he doesn’t present a compelling argument other than describing these Library of Congress  initiatives.
Byrum also gives an overview of some of the recent reports and articles that recommend specific changes to the OPAC.  Included are the Library of Congress commissioned Calhoun report, “ The Changing Nature of the Catalog and its integration with Other Discovery Tools,2 a 2004 article by Holly Yu and Margo Young, The Impact of Web Search Engines on Subject Searching in OPAC”3and a Library of Congress commissioned study by Marcia Bates, Task Force Recommendation2.3 Research and Design Review…Final Report (Verson 3), June 1, 2003   He also discusses recent OPAC initiatives by RLG, OCLC and North Carolina State University.  

Ekkel, T. & Kaizer, J. (2007) Aquabrowser: Search and information discovery for libraries. Information Services and Use. 27 (1/2) 79-83.
Ekkel, Director of Development and Kaizer, Vice President of Medialab Solutions describe Aquabrowser, Medialab Solutions’ new OPAC interface.  Aquabrowser allows a user to retrieve relevant results by creating a three step search process which they label “search, discover and refine”.   This process involves the user entering a broad search term which retrieves a list of relevance ranked results.   A web of related terms is also presented.  Users can click on these terms to retrieve additional result lists.  Facets suitable for  browsing are also presented on the results screen.
Additional attributes of Aquabrowser are also  described in this sales pitch that masquerades as an article.  
APPENDIX:  Next generation catalogs.

At least four distinct next generation library catalogs have been produced in recent years.  Some, like North Carolina State University’s Endeca based Catalog, were created specifically for just one institution, others, such as Primo and Acquabrowser, are produced by vendors and can be customized somewhat to an institution’s specifications. Endeca, Primo and Acquabrowser are designed to work as an interface with an existing Libraries’ catalog . WorldCat local, also a next generation OPAC, takes advantage of the depth of the WorldCat database to offer an alternative interface to institutions.  In Worldcat Local, the institution’s local holdings are those that are retrieved first.  All four catalogs include similar new functionality.  Each provides result relevance ranking, spell correction, and some kind of term refinement service based on faceted browsing.    

The North Carolina State Univeristy (NCSU) Endeca catalog was developed by librarians at NCSU in conjunction with Endeca Technologies, Inc., a company whose expertise is in developing ecommerce sites for commercial entities such as Walmart. The developers married their ecommerce site development knowledge with specifications provided NCSU library staff.  The resulting catalog enables patrons to use the Library of Congress Classification System to pinpoint concepts that are relevant to a patron’s search term.   Further refinement options are mined from the underlying library catalog’s data.  Patrons are prompted to narrow results by subject topic, genre and era, format, specific library, region and author.  NCSU’s catalog can be accessed from http://www.lib.ncsu.edu/catalog/ .

Acquabrowser, from Medialab Solutions, Inc.  uniquely provides a visual word map of related terms which allows users to actually see concept relationships between terms.   This can be useful to both broaden and narrow a search.  Acquabrowser also allows the user to search resources other than the library catalog (proprietary databases) screen.  Many libraries have adopted Aquabrowser, among them are    

Primo is a catalog interface from Ex Libris, Inc. Designed to work with the Aleph ILS, it displays  document type, library collection, language, topic, document date, author, Library of Congress classification, genre and geographic area refinement options on the result screen.  It also offers the patron a chance to run a new search based on author and subject suggestions drawn from the catalog’s controlled vocabulary.   Primo’s search functionality is enhanced with a tagging option.   Patrons can both tag items and search for items tagged by other patrons.    They are able to immediately access results from users’ most recent searches or the most popular searches.  The University of Iowa has a beta Primo catalog available at http://smartsearch.uiowa.edu .

OCLC’s Worldcat local intergrates Firstsearch, Medline, ERIC and the GPO databases into the catalog.  Results from a search include individual articles, indexed in these databases,  as well as books and journals held by the local institution. Local holdings appear first. Holdings from outside institutions display later in the results list.     Refinement options offered on the results screen are author, content (subject), format, language and year.  The University of Washington Libraries are early adopters of Worldcat local.   You can view their catalog at  http://www.lib.washington.edu/ .
There are also other customizations of  library OPAC’s being developed.  University of Binghamton, SUNY has been partnering with Innovative Interfaces, Inc. on the development of Encore.  Open source applications are also being developed.   The enhancements to search and results in catalog searching is spreading rapidly and Web based catalogs that do not provide spell checking, relevance ranking and refinement options will soon seem as old fashioned and unusable as card catalogs.

