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Abstract

Has something been lost in the move towards federated searching and relevance ranking in
academic library search interfaces? The richness of metadata and other knowledge organisation
systems (KOSs) such as classification schemes and controlled vocabularies is often not
featured in library management system (LMS) procurement. The ISKO Scientific and
Technical Advisory Committee (STAC) has set up a working group to develop a set of
guidelines for academic and research libraries that are planning to procure an LMS. The
purpose of the guidelines is to enable users to benefit from the intellectual effort that has been
invested in assigning metadata to electronic resources. This paper reports on progress of the
working group in its review of the literature and the plans for consultations with stakeholders.
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1. Introduction

Online library catalogues do not typically make effective use of knowledge organisation systems
(KOS) elements to support search and discovery of content by subjects or topics. Content indexing
represents considerable intellectual effort by cataloguers but is often overlooked during the
procurement process (and sometimes in system design). This paper is based on a review article arising
from a concern that library and similar search systems have been ‘dumbed down’ and that there is
limited scope for structured subject searching of resources. Most systems offer a simplified search
interface and a ‘black box’ approach which automatically modifies searches to retrieve large data sets.
Much of the effort is then invested in some kind of ranking system using different algorithms based
on a combination of statistical analysis and machine learning to present the results. These solutions
often do not make use of the existing subject metadata created to increase precision and relevance.

In order to help address these challenges, the International Society for Knowledge Organization
(ISKO) has set up an international working group to develop a set of metadata guidelines for
procurement of library catalogues (ISKO STAC working group on Subject Access Metadata,
https://www.isko.org/stac/metadata). The purpose of the guidelines is to ensure that metadata-based
search systems such as those used in libraries enables users to get maximum value from subject
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metadata comprising classifications and controlled vocabularies. Although in its initial scope this
review of metadata use in searching is focused on academic libraries and related discovery systems, it
is hoped that many aspects of the guidelines will be applicable to other digital library search
interfaces/solutions, institutional repositories as well as information systems of cultural heritage
institutions like archives or museums.

The paper outlines the problem of lack of access to subject metadata and other KOSs in library
discovery systems. It highlights some of the issues that need to be addressed and explains the
approach being used by the working group to develop a set of guidelines for the procurement of
library management systems. It draws on a previous review by Golub [1].

2. Challenges of subject searching

While support for subject searching has been traditionally advocated for in library catalogues, notably
since Cutter’s [2] objectives for library catalogues, research shows that since the library automation
from the 1980s onwards, subject access in online library catalogues has not been satisfactory [3], [4].
Library catalogues are part of library management systems (LMS), which can take different forms,
including Web-based discovery services which serve as one-stop-for-all resources to which the library
has access. More recent developments and adoptions of such systems try to match users' expectations
by implementing Google-like single search box interfaces. However, as it is not possible to apply
efficient web search engine ranking mechanisms, retrieval failures are common. Exploitation of
intellectual effort that has been invested into subject indexing and classification is missing from these
services.

Subject searching is an important requirement in online search systems such as library catalogues
[5], [6], [7], [8], bibliographic databases [9], repositories [10], discovery services [11], online museums
[12], [13], and related digital search services [14].

However, in comparison to known-item searching (e.g., queries for information objects whose title,
author, etc. are known beforehand), searching by subject, even if all resources are available in digital
form, often proves much more challenging. This may be due to:

o the difficulties of formulating queries with insufficient knowledge of the subject matter. One
search box does not help the user see which KOSs are available beyond the search box;

o insufficient knowledge of the resources covered by the information system, resulting in an
inability to use right search terms [16];

¢ insufficient knowledge of information searching (i.e. how to formulate a search query to reflect
the information need);

e semantic ambiguities inherent to natural language: the same word can take on different meanings
(polysemy) that could be completely unrelated (homonymy), while one concept can in turn be
named using different words (synonymy);

e semantic ambiguities arising from multiple-word search terms;

o texts do not always explicitly name concepts that they write about. For example, searching for
publications in the field of digital humanities will result in incomplete results because the term
may not be used by an author who does not like that term or because the author works with digital
archaeology and does not include the broader term digital humanities (or even the term digital
archaeology as it may not been needed to mention;

e in many humanities disciplines and works of literary fiction, language is often metaphorical on
purpose, related themes being intertwined with blurred boundaries between them,;

o texts from different historical periods often use different terms due to lexical and grammatical
changes for the same concepts than we do today, and these terms may also be expressed through
contested historical language [17];

e older texts and manuscripts that have been digitised will also often have misspelt terms due to
challenges with optical character recognition (OCR), resulting in not retrieving relevant
documents or possibly false positives;



the problem is exacerbated with non-textual media that do not lend themselves to full text searching or
do not have a narrative and are open to interpretation [18].

2.1. Therole of KOSs

The general purpose of a KOS is to provide a means for organising information, through [15]:

e translation of the natural language of authors, indexers, and users into a vocabulary that can be
used for indexing and retrieval,

e ensuring consistency through uniformity in term format and in the assignment of terms indicating
semantic relationships among terms; and,

e supporting browsing by providing consistent and clear hierarchies in a navigation system
supporting retrieval.

KOSs play a crucial role in resource retrieval and discovery. They improve the effectiveness of
retrieval by helping to handle the sheer mass of available information. They also provide knowledge-
based support for end users who access information without the help of an intermediary.

A well-structured KOS can be used as the knowledge base for an interface that can assist users
with search topic clarification (e.g. through browsing well-structured hierarchies and guided facet
analysis) and with finding good search terms (through query term mapping and query term expansion:
synonyms and hierarchical inclusion).

Research has shown that KOSs are particularly needed in large databases covering broad areas of
knowledge [16], [17] as well as in databases of primary sources [18] such as museum objects, which
cannot be queried using full-text searches alone. Tibbo [17] makes the point that the exponentially
increasing volume of information objects available online leads to information overload and entropy,
rather than increasing benefit from access to information. Although full-text searching works for some
tasks, for others it creates information overload and prevents the searcher from gaining a
comprehensive overview of a topic: if a query returns thousands of retrieved documents, few
searchers will browse beyond the first dozen or two hits.

Specific domains may require their own specialised indexing languages, rather than a one-size-fits-
all approach [17] which then also requires a meta subject indexing language, usually called a
‘switching language’, that brings them all together in order to support searching across disciplines in
an interoperable manner.

3. Library catalogues

Many researchers have addressed the problematic subject access to information in online library
catalogues, pointing to continuing challenges for end users, for example, summarising a wide multi-
year survey of Italian catalogues [19]. An overview, through a discussion of three generations of
online library catalogues using the framework set by Hildreth [3], is given by Barton and Mak [20].
Key points are briefly presented below.

First generation online public library catalogues (OPACs) were developed with a focus on
efficiency resulting from automation, rather than having service to end users in mind. Their
functionalities were restricted to exact matching of known-item searches by author, title, or control
number; effectively, this was a card catalogue in the online form. Second-generation online catalogues
supported post-coordinate subject searching using Boolean operators, which, while an improvement in
terms of functionalities, proved counterintuitive and hard to use. Third-generation catalogues were
developed as experimental systems, e.g. Okapi and Cheshire, and research [5] concluded that their
functionalities should include, among others, post-Boolean probabilistic searching, automatic spelling
correction, term weighting, relevance feedback, output ranking, support for finding strategies.



Markey [4] provides ten reasons why these solutions were not applied to online library catalogues,
among them: the failure of library systems’ vendors to monitor shifts in information-retrieval
technology and respond accordingly with system improvements; the failure of the research
community to arrive at a consensus about the most pressing needs for online catalogue system
improvement; decreasing funding and at the same time the high cost of integrated library systems.

As a result, by the time the World Wide Web became prevalent, OPACs were still second-
generation catalogues, and the demand to implement functionalities of global search engines such as
Google and other commercial services like Amazon, was increasing. These included a single search
box, attractive web design, relevance ranking of results, recommendations, and access to a wide range
of resources. However, Markey [4] argued that the new directions of developments towards
simplification would not attract users back to the online catalogue. In integrated library catalogues
each search would result in “millions of hits with no guarantee that the top-ranked ones will address
your desired topic in depth or at your level of understanding” [4].

4. Metadata interoperability

Discovery services today predominantly operate on one integrated index of metadata from all
resources involved. A single index provides faster retrieval compared to distributed searching which
compiles information from different databases on the fly [23]. In order for this one central index to
operate well, contributing metadata elements and its values need to be interoperable.

A move towards standardisation in order to bridge issues preventing unified search is NISO Open
Discovery Initiative (ODI) [21], [22]. ODI creates a technical recommendation and model for data
exchange, which allows libraries, as content providers, to work with discovery service vendors. Apart
from simplifying the data exchange, ODI ensures that the vendors follow fair and unbiased indexing
and linking practices.

Quality-controlled subject access in examined discovery services seems severely hindered. For an
overview, see Golub [1]. This is in spite of the fact that huge resources have been allocated to adding
subject index terms from indexing languages to library catalogue records. Little of this is adding value
to existing interfaces. While imitating Google’s black box approach, the task to retrieve relevant
resources to a search query is addressed without making use of the existing index terms, relationships
and structures of applied subject indexing languages.

In terms of the IFLA Library Reference Model (LRM) and the Functional Requirements for Subject
Authority Data (FRSAD), the potential of controlled vocabularies has not been utilised to address the
following user tasks:

e to find, as different resources are indexed using different controlled vocabularies, and also most
probably following different indexing policies as they come from different collections of
resources;

e to identify, as homonyms are not disambiguated, different perspectives are not disambiguated, at
least not systematically by taking advantage of controlled vocabularies;

e to select, as aspects, facets or approach to the subject are not accounted for;
to obtain, as useful resources are not located as a consequence;

e to explore, as it is not possible to, e.g., browse around related topics such as through using related
terms in a thesaurus, or see narrower and broader terms or classes, in order to understand the
relationships between various nomens for an entity.

5. Subject search functionalities on interface

In order to alleviate these problems, library catalogues and related information retrieval systems
should employ a number of measures. They should include controlled subject terms from vocabularies



such as subject headings systems, thesauri and classification systems, to help the user to, for example,
choose a more specific concept to increase precision, a broader concept or related concepts to increase
recall, to disambiguate homonyms, or to find which term is best used to name a concept. The ability
of browsing classification schemes and other controlled vocabularies with hierarchical structures,
would help the user further her understanding of the information needs and provide support to
formulate the query more accurately. Interactive online help and instruction on information searching
should teach users about search strategies, search techniques and query formulation. This would
include thesaurus-based search term suggestions to support dynamic query reformulation and
expansion and thesaurus navigation. To this end thesauri should be integrated into search engines as
well as systems to support exact and partial matches to the query terms. They should also be used to
support automatic and interactive search term selection for query formulation and expansion. The use
of multilingual thesauri would support multilingual searching and browsing [23].

Golub et al [24] point to 18 functionalities common across cultural heritage institutions as well as
three additional image-related ones. These include those related to KOS-based searching, browsing
and indexing, as listed below in no particular order.

5.1. KOS-based searching

KOS-based searching functionalities include:

1. Searching using KOS concepts, including terms in the form of single or compound words,
phrases, pre-coordinated headings, and class captions from classification systems.

2. Searching - using individual facets or concepts from KOS that compose a complex term (e.g.,
a class).

3. Searching using any combination of individual concepts and facets (as above);

4. Automatic alignment of user search terms into KOS terms (e.g., automatic synonym
searching.

5. Disambiguation -- offering the user different concepts (e.g., are you looking for jaguar as an
animal or Jaguar as a car?).

6. Linking any index term found in a metadata record to all other metadata records with the
same index term.

7.  Searching using major and minor themes represented in KOS.

5.2 KOS-based browsing

KOS-based browsing functionalities include:

8. Browsing by concepts from KOS, which is especially useful for those new to the document
collection.

9. Browsing by facets, aspects and individual concepts from controlled vocabularies, such as
individual terms from subject headings, as well as captions and notations representing
individual concepts from synthesised classmarks (e.g., in Universal Decimal Classification).

10. Showing the narrower terms and broader terms to the search terms.

11. Displaying results in systematic order(s). As the function of classification notation is to
control the sequential order of concepts [25], this should also be exploited to present results of
a search in a meaningful way, making their examination and selection easier.

5.3 Enhancing KOS-based indexing



Some functionalities reflect the need to complement controlled vocabularies with other ways of
information retrieval:

12.  Searching using words from various metadata elements as well as from full-text.

13.  Combining searching using controlled subject with searching using other bibliographic
fields.

14.  Adding, searching and browsing end-user tags. This allows to consider end-user
perspectives and include most current terms from the literature.

15. Linking concepts from one KOS to other relevant ones. This calls for mapping across KOSs
in order to support searching across different databases, including multilingual searching.

5.4 Image-related functionalities

KOS-based image-related functionalities include:

16.  Searching using image- characteristics (e.g. size, orientation -- portrait/landscape).

17.  Searching using content-based image retrieval (CBIR) methods (e.g. query by example
image).

18.  Searching using features enabled by IIIF (e.g. deep Zoom viewing).

6 The working group

The Subject- Access Metadata working group was initially suggested by Patrick Lambe and Koraljka
Golub following a talk given to ISKO’s Singapore chapter [26]. A small working group on Subject
Access Metadata was created under the auspices of the ISKO Scientific and Technical Advisory
Council (STAC) in 2022. The work of the group falls within the remit of the STAC Working Group on
KO and subject access in information retrieval. Its members are: David Haynes (Edinburgh Napier
University, United Kingdom), Koraljka Golub (Linnacus University, Sweden), Athena Salaba (Kent
State University, USA), Ali Shiri (University of Alberta, Canada), Claudio Gnoli (University of Pavia,
Italy) and Aida Slavic (UDCC, The Netherlands).

The working group is publishing a literature review In the Knowledge Organization journal, which
identifies the issues of subject searching and the reduction in subject access that has occurred from the
early days of library automation. There are undoubted benefits in having a single search interface
across different repositories and data sets, as well as across an entire library collection. The problem
has become more evident with the greater access to digital resources such as electronic journals and
digital versions of (or, increasingly, digital only) books.

The review will consider the main findings of user studies of discovery systems, particularly in
academic and research libraries. It will also consider the experience of other collections such as public
libraries, museums and galleries. What are the retrieval requirements and behaviours of their users?
What are the barriers to good retrieval?

The knowledge organization community, and academic librarians are being consulted by
questionnaire to identify the key issues around subject access. Using ISKO as a platform will make
good use of the international nature of ISKO and its chapters as well as other professional and
academic groups.

This will be followed up by online focus groups to discuss some of the issues raised during the
survey to look forward to potential solutions. It will also be an opportunity to consider the main
barriers to good subject access in discovery systems used by academic and research libraries.

The outcome will be a discussion paper for wider circulation in the academic and research library
sector and among vendors, standards bodies, professional groups and user communities.

The final stage will be a draft set of guidelines for consideration by ISKO and IFLA and for
eventual endorsement and publication. The intention is that this will generate debate about the issue of



subject access, and the development of similar principles for other sectors such as museums and
galleries, where there are particular concerns about image retrieval.

This could eventually lead to some kind of quality stamp or award to encourage uptake by vendors
of library management systems and digital discovery tools. In time, the guidelines could be
incorporated into the development of national or international standards for subject searching and
resource discovery.

7 Conclusion

A review of the literature has demonstrated there has been a concern about lack of searchability of
controlled vocabularies and access to KOSs in discovery systems since the first OPACs appeared.
There has been some progress towards the development of a set of functionalities that discovery
systems should have to improve the quality of searches and specifically to improve subject access to
digital resources. The knowledge organization community as represented by ISKO members has a
role to play in raising awareness of the subject access deficit in current discovery systems. Members’
knowledge and experience of subject retrieval and contact with user communities will help to inform
the development of guidelines for subject access in discovery systems.
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