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Subject Searching:

A Literature Review

I. Introduction.

There is a wealth of information available on how to classify materials, how to use subject headings from a cataloging perspective, how to search for subjects from the perspective of a reference librarian, and as to whether subject searching would or would not be improved by the use of established subject heading languages in subject authority files.  Training librarians about the best resources to consult is important, as is improving the research used to retrieve information.  However, increasing reference librarians’ understanding of how information is organized from a cataloging perspective may also help them retrieve that information more quickly and efficiently.  

The materials chosen for this review have been chosen with the intent to illustrate how reference librarians are trained to conduct searches as well as how catalogers and systems librarians design and input information into online databases.  If a librarian knows, not only how information is classified, but also what functions a database is capable of performing, and understands how their search methods can affect the quality of their query results, then the librarian may be able to augment their reference skills to provide the best service for the users.

  In order to address each of these philosophies, the information included in the following literature review is presented in three sections:  Principles of Subject Retrieval, System Design Issues, and Information Seeking Behaviors.  

II. Literature Review.

Principles of Subject Retrieval

In her book, The Intellectual Foundation of Information Organization, Svenonius (2000) reports on the principles, objectives and techniques formulated in the field of library and information science regarding the organization of information, especially in digital form.  The goal of the author was to outline the ideology in order to provide a framework for the understanding and use of those principles across a broad range of disciplines.   The intended audience includes those who are interested in the philosophy of information organization and the design of organizing systems.

One of the main assumptions this author appears to make is that extensive, detailed metadata about any given item is necessary.  Although she states that the book isn’t intended to provide cataloging instruction for those who are untrained in the area, she doesn’t bear in mind that some information environments have neither the time, resources, or need to catalog exhaustively.  Therefore, solutions for those situations, in which only a small level of cataloging is required but made more complicated by the nature of the items themselves, are not addressed at all.  Also, she does not bear in mind the end-users of the systems for which the items are being classified.  She does not question how effectively the materials are being presented by the organizing systems, nor whether the users are aware of how to retrieve the items once they are entered.  I would have liked at least a chapter on applications of information structuring within the framework of limited environments.

Overall, this book provides a very concise and clear understanding of the way information is analyzed by item and classified, which helps in understanding what language to use when conducting a search.

As editor of Principles Underlying Subject Heading Languages, Maria In(s Lopes (1999) helps define what makes a good subject heading language in terms of construction and application principles.  These principles are examined in nine languages of several different countries in order to help standardize information retrieval according to subject on an international level.  The International Federation of Library Associations and Institutions (IFLA) coordinated the Working Group on Principles to propose a theoretical rationale for the practice of subject heading construction and application.

The referring source for the standardizations represented in this volume were the rules and procedures of the corresponding subject indexing systems, rather than articles, books, or studies relating to those systems.  Aspects of construction and application are explained individually, including discussions regarding uniform headings, semantics, syntax, consistency of terms, and naming guidelines.  The particular guidelines in each country are addressed individually in each section.

Outlining the clear and specific mechanics behind the assignment of subject headings provides information professionals with an additional tool with which to perform searches more accurately and efficiently.  Among the subject languages reviewed is the Library of Congress Subject Headings (LCSH 21), which is one of the schemas examined by Svenonius in her treatise on the philosophies of information organization.  LCSH 21 is also one of the schemas used by Greenberg in her study of automatic query expansions in information retrieval systems, and will be the controlled vocabulary used in the experiments conducted in this study.  Therefore this material will prove valuable when collecting a tutorial or set of guidelines for the use of this subject language.

Subject searching can be an imprecise method of searching, and the problem with this book is that it does not address the problems inherent in assigning fixed terminologies to the process of subject searching.  Even if the collection itself does not present challenges in classifications, such as found with archival materials, many searchers may not have a clear search strategy or the ability to formulate a well-structured query.  The problem with the approach toward information retrieval in this book is that more consideration is placed on how to analyze the items being cataloged than on how the information about those items are subsequently retrieved.

Over the last century, the theories behind organizing information by subject have been developed in the field of library science.  However, this system was predicated on the assumption that library professionals would provide sophisticated guidance to users of the print or online catalog.  There has been a wealth of study concerning the information seeking behaviors of untrained users.  Considering the trend in providing remote access to library catalogs, and considering the fact that the principles of organizing information can also be helpful in disciplines outside of library science, catalogers and retrievers of information need to work more cooperatively.  The discussion in this treatise would have benefited from the input of information user regarding the impact terminology has on retrieval and by suggestions on how to make bibliographic languages more intuitive.

Alice Yanosko Chamis provides an analytical overview of a number of studies concerning the use of controlled vocabularies and thesauri in online searching in her treatise, Vocabulary Control and Search Strategies in Online Searching (Chamis, 1991).  Her investigations led her to the conclusion that an effective information search depends on choosing the appropriate database for the kind of information required, and using appropriate search terms for the database used.

The studies were conducted using a number of databases, DIALOG and NASA/RECON being the most heavily referenced.  The searchers were given questions to research and their results were analyzed for common search terms used, and for the online strategies the searches suggested.  The results prompted the development of a Thesaural Relationship Model and the assessment of several search strategies.  The Thesaural Relationship Model equates to the theory of a subject authority file.  Common search terms are integrated to compensate for the compatibility between databases, switching the terms entered for terms present within a database’s controlled vocabulary.  The study also indicated that searchers should learn different online strategies and learn the controlled vocabularies of several databases in the event that the searcher needs to consult an unfamiliar database, or encounters an information system that does not provide conversion of search terms automatically.

This book illustrates why the principles and theories of cataloging and information retrieval work together.  It also serves as instruction to reference librarians and other information professionals on the most fruitful kinds of online search strategies.  The Thesaural Relationship Model will prove helpful in formulating a guideline for subject searching, and for evaluating the test results after the data is compiled.   It synthesizes cataloging practices, database functionality, and searching processes and suggests that a holistic approach would improve information seeking.  The conclusions made by Chamis helped formulate the hypothesis for this study.

The experiments by Chamis do not treat the kind of information retrieval conducted in a library setting, however.  They assessed the controlled vocabularies of commercial databases including BIOSIS, ERIC, Chemical Abstracts, and others.  However, because many commercial vendors do not use LCSH, it was not included in the studies.  The searchers used for the study were expert information seekers for NASA, DOE, and Battelle, so the study included the subject languages most pertinent to the study participants.  This study, conducted by an information-managing consultant, could benefit from the research perspectives provided by librarians and systems designers.

System Design Issues

No study of information seeking can be complete in the modern retrieval environment without an understanding of the techniques employed by system designers.  Modern Information Retrieval, edited by Ricardo Baeza-Yates (1999), focuses mainly on the computer algorithms and techniques used by designers of information systems.  For the purpose of the study I propose, the concepts behind the techniques is actually more relevant than the algorithms themselves.  However, an understanding of these methodologies is important because they incorporate a logical view of the document into the design plan of a user-centered organization of information.

Although this work was written as a textbook geared toward the study of computer-science, information systems, and library science (p. 15), it is also associated with a web site used to keep the information as current as possible.  To incorporate a broad view of the knowledge of the subject, over 850 works were used as references in the topics of retrieval models, processing, interfaces, searching, and multimedia concerns (p. 3, 11).

The subject of subject browsing is not specifically addressed in this book.  The use of keyword searching, directories, and Boolean queries are discussed, but the concept of providing users with a means for perusing a selection of relevant items, generated from related groupings of topics or classifications, is not considered.  The fact that libraries have used these information structures is mentioned, but not utilized in design models.

Both experienced and inexperienced users are often unfamiliar with the subject matter being researched, however, and many have little or no training in Boolean or other forms of formulated search strategies.  Bearing in mind that keyword searching can generate large amounts of hits that are irrelevant for various reasons, an examination of the theories and practices of subject classifications would prove fruitful with regard to systems design.  Jane Greenberg’s study of incorporating subject authority files may prove of interest to designers as well.  The popularity of subject directories and information portals on the Web would indicate that many users would appreciate this kind of guidance in their searching.

In her article for JASIS, “Automatic Query Expansion via Lexical Semantic Relationships, ” Greenberg examined whether the use of thesauri could improve the results of automatic query expansions.  She concluded that the use of thesauri might effectively refine queries semantically with synonyms, narrower terms, related terms, and broader terms.

The study participants, MBA students at the University of Pittsburgh, were asked to fill out a questionnaire designed to illicit their natural language searches.  The questionnaire also requested them to convert their searches into Boolean logic.  The forty-two queries that qualified to continue to the next stage of the study were mapped manually according to the rules that would apply within an automatic system.  The data collected was then analyzed according to query characteristics and by semantic categorization.  Evaluation of retrieval effectiveness, participant profiles, and post-evaluation questionnaires were also used to code the gathered data.

Query expansion is a technique used by all information seekers at one point or another.  When an inquiry produces results, the information retrieved is evaluated by the searcher and used to modify or expand the original query.  Reference librarians have been taught to initiate this process through their training and experience, and systems designers have recently become interested in finding ways to incorporate this process into software programming.  The concept of branching query terms into such categories as broader terms, narrower terms, and related terms was developed by catalogers in an attempt to provide assistance to users of the print version of subject catalogs.  This paper addresses the way these approaches work together in a slightly different way than studied by other researchers.  Greenberg tests how the devices, which evolved in cataloging, may be applied in current database retrieval, with positive results.

This study was limited by the fact that it included only MBA students using one particular database, ABI/Inform.  While it benefited from the use of real queries submitted by actual searchers, additional study on other databases comparing the context of searches input by both experienced and inexperienced users would be warranted for more conclusive results.  The framework of her study, including the evaluative questionnaires she provided the subjects, will be helpful in designing the experiment used for this study, however.

Carol Kuhlthau synthesizes a series of studies done by the author on the Information Search Process (ISP) for designers of user-centered information retrieval systems in her article “Accommodating the User’s Information Search Process: Challenges for Information Retrieval System Designers,” written for the Bulletin of the American Society for Information Science (Kuhlthau, 1999).  The ISP is considered to have six stages.  In Initiation the user realizes there is a need for information, at this point there is a Selection of the topic to be searched.  Exploration of where and how to search causes the information seeker to become more informed of the topic, leading to the Formulation of a more focused query that is used in the Collection of relevant information.  The culmination of the ISP results in the Presentation of the gathered information, at which point the problem is resolved.

Kuhlthau’s paper translates these stages into a theory for system designers intended to accommodate all kinds of users by incorporating ways to interpret and use information beyond the interface level.  Kuhlthau introduces the principles understood by reference librarians to the designers of information retrieval systems, suggesting ways to integrate concentration on users interaction with an interface with a user’s ISP.

This paper provides an important perspective of reference librarianship missing from many works on information retrieval.  However, the author is vague regarding exactly how these methods may technically be incorporated into system designs.  Greenberg’s research on the use of thesauri may provide the closest attempt to provide additional help for the user.  Her work is written from the perspective of cataloging the data within the system, rather than providing a means of interaction between the system and the user, however.

To attract more attention from the system designers and from catalogers, the author should formulate more explicit ideas on how to develop the interaction she suggests.

Janet Foster conducted a series of several British archival repositories in order to determine whether a subject authority file would be feasible for indexing archives at a collection level.  She published the results of her survey in her article, “Subject Indexing Survey and Analysis, a Report for JISC: NFF Archives Sub-Committees,” published online by the Archives Sub-Committee of the Humanities Non-Formula Funding Committee under the Joint Information Systems Committee of the UK Higher Education Funding Councils.

Many institutions expressed interest in the theory; and after analyzing the cataloging information and subject indexing thesauri, it was determined that such authority files are possible on the condition that they are used to supplement existing finding aids on a collection level.

The cataloging practices of eighteen repositories were surveyed and ten thesauri or subject heading lists were analyzed and evaluated.  Several researchers were interviewed regarding their perceptions of the value of subject indexes and the observations of archivists concerning the searches conducted by users were also included.

Traditionally, the individualistic nature of most archival collections have caused many archivists to resist formalized cataloging in favor of compiling specialized finding aids tailored to the natures of the collections.  Since the adoption of online catalogs and the digitization of many materials, the need for subject searching has become of great interest to archivists.  Considerations of the kinds of cataloging necessary and the types of authority files desired by archivists lends a unique perspective on how to provide subject languages and incorporate search strategies geared toward unique system designs.

This study does not point out the problems inherent in cataloging archival materials, however, and does not address the potential difficulties in applying the kind of generalized subject terms necessary to promote subject authority files.  Also, it does not investigate any possible applications of subject authority between different collections.  Further study should be conducted to determine whether broader applications are possible, or even necessary.

Information Seeking Behaviors

When addressing the question of whether the use of subject languages manually would improve the queries performed by reference librarians, the types of subject searching performed by experienced librarians in online catalogs are an important baseline reference.  Tschera Harkness Connell’s studied the subject searching of reference librarians in her doctoral thesis, Librarian Subject Searching in Online Catalogs: an Exploratory Study of Knowledge Used (Connell, 1991).   

Connell found that although the knowledge base varied with each individual, twenty-nine basic subject terms could be identified as necessary for searching in online catalogs.  Since the knowledge of any information seeker varies, and the vocabulary used in online catalogs takes advantage of both controlled subject languages and natural languages, this study suggests that defining the query languages too narrowly would inhibit the seeking process.  The conclusion was reached that the implementation of a user-friendly subject authority file may be useful for guidance, but added that librarians should familiarize themselves with controlled subject languages in order to search catalogs more effectively.

Several methodologies were used to determine the knowledge used by experts and how they organized what they know.  Searches were provided for both general and specialized searches, in order to examine techniques used, and the rationales behind the deviations from standard techniques.

The LSCH Manual and the instruction manual for the online catalog (Illinet Online) were examined and provided background information necessary to interpret the data generated.  A protocol analysis was used to discover use of knowledge and research strategies by having librarians state their thoughts and steps aloud while performing their searches.  This process would not necessarily record the knowledge and practices taken for granted by the experts, however, and therefore transaction logs kept by the computer were analyzed to provide insight into expert seeking behaviors.  Finally, structured interviews were conducted to synthesize the results from the other methodologies; the librarians studied providing additional input.

This study used a single system within an academic library involving reference librarians as participants.  Any broader conclusions regarding subject searching by librarians needs to include a variety of information retrieval systems, as well as different types of librarians performing general and specific kinds of queries.

Additional study is needed to determine whether the twenty-nine basic search terms identified by the study would be equally useful in other knowledge gathering environments.  Also, in order to assess how effective the subject language used in cataloging was in subsequent retrieval, linguistic studies could be implemented, comparing metadata schemas to natural language approaches.  This paper pulls together the disciplines of cataloging and information retrieval to evaluate how reference librarians benefit from their practices in a real environment.

Watching children conduct searches on an Online Public Access Catalog (OPAC) in an elementary school setting, Paul Solomon discovered that many factors had to be overcome to successfully retrieve pertinent information.  Factors such as spelling, reading levels, and familiarity with the subject being researched can impact search results.  He discovered that as these factors change, and as the functions of the catalog were learned, search strategies changed to adapt to newly acquired knowledge.  The findings of this study, published in the JASIS article, “Children’s Information Retrieval Behavior: A Case Analysis of an OPAC,”  (Solomon, 1993) indicate the need for systems designed to provide methods to assist inexperienced users in navigating and finding information.  Modifying the interface to provide easier and 

more intuitive access and incorporation of automatic query expansion into the design of the system are two ways Solomon suggests to improve retrieval from a design perspective.

The research conducted was observational, allowing the children to perform naturalistic searches.  Solomon sought to discover how they would adapt to the system and compensate for their limitations.  Several children from different grade levels were also asked to describe their thought processes while the researcher observed the transactions.  Notes taken by the observer at the time of the study supplemented the observations and interviews.  These records were later transcribed and encoded for data analysis by independent reviewers.  The coding reliability ranged from 84-97% for different coding segments (Solomon, 1993, p. 248).

The ways inexperienced users cope with using online information resources may point to ways of making systems designs even more accessible to experienced users.  The need for subject guides and incorporated automatic query expansions is as pertinent to librarians and professional information seekers as they are for children.  However, this study does not address the ways librarians may teach searchers to use online catalogs.  For example, with more training, students may encounter fewer difficulties in retrieving pertinent information.  The needs of more experienced searches, which may differ from those of users in an elementary setting, are also not addressed.

In order to find out the needs of a broader range of information seekers, research needs to be applied which includes users of different backgrounds, using additional types of databases, in a number of diverse settings.

The process of selecting search terms by experienced users of information systems before initiating an online search was the focus of a study by Iivonen and Sonnenwald.  They published their findings in the JASIS article, “From Translation to Navigation of Different Discourses: A Model of Search Term Selection During the Pre-Online Stage of the Search Process” (Iivonen & Sonnenwald, 1998).  According the Iivonen and Sonnenwald, the selection of terms is described as a “translation process,” in which controlled vocabularies, specific documents, subject area, indexing practices, the language used, and the expertise of the searcher were all utilized to construct an information query.  A model of the selection process was developed as a descriptive outline of this method of translation.  The results of this study suggested that searchers become familiar with each aspect described in this model, and with the information tools utilized, in order to retrieve information most effectively.

Twelve queries were given to 32 searchers, including professional and student participants.  Each searcher was asked to construct a query statement to use within a commercial database.  Data compiled during the study was analyzed using open coding in order to develop an appropriate set of concepts and classifications.  Axial coding was then used to organize the information into the appropriate schema.

This study provides insight into the approaches to information gathering by professional searchers.  The limitations encountered by children or other inexperienced users do not apply, so different strategies and system requirements are not addressed.  However, the model of how search terms are selected on a professional level may also affect the kinds of cataloging and query expansions incorporated into the design of the information system.  The evolution of the information query after it is taken offline is also not addressed by this research.  

As indicated by Kuhlthau, the Information Seeking Process is not fixed before a user begins to seek information, it evolves as documents are retrieved and search terms refined.  It also does not address the particular difficulties encountered by inexperienced users or by users attempting to find nominally indexed documents from a unique collection.   Iivonen and Sonnenwald’s model could be tested in a variety of environments and contexts to assess whether it applies generally or to information seekers on an experienced level only.

III. Conclusion.

In order to provide a holistic approach to my research regarding whether the understanding and use of controlled vocabularies by librarians conducting information searches online, I included perspectives from academic, commercial, and public library settings.  Several approaches to subject languages were also considered in the literature selected, because LCSH is not used in every database that may be included in a reference setting, and exposure to the strategies and philosophies that may be generally helpful seemed more important than any one controlled vocabulary.  Finally, I included information about the searching behaviors of experienced information seekers as well as experienced users because while librarians may be knowledgeable about the information resources at their disposal, they may not be familiar with the topics they are requested to research.  Information systems also may change rapidly, and modern librarians need the ability to be flexible in their approach to finding information in unfamiliar contexts.

The results of this literature review has implications for systems design from programming and user-centered perspectives, but also may impact how reference librarians are trained to retrieve information from online databases.
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