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ABSTRACT: The physical organisation of items on library shelves using any classification scheme is inevi-
tably a compromise. The best efforts to achieve an arrangement that is helpful to users will be thwarted by
the multifaceted nature of these items and the specific needs of the user and the library. Items on a particular
subject will be scattered throughout the library building(s) across disciplines, by physical form, by frequency :
of use and whether and for how long they may be borrowed. Even though the rich information content of multifaceted items
may be represented in the notation, the items required by a user will be scattered across library shelves when the item is placed in
a single relative location. This paper explores these issues using examples from a University Library classified using the Dewey
Decimal Classification Scheme (DDC). The electronic context of the library OPAC can transcend the constraints imposed by the
predominantly physical nature of library collections, yet the current use of classification schemes in on-line systems retains many
of these limitations. Examples of such systems applying DDC on the World Wide Web are discussed and compared with a system
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that seeks to use DDC in what is called view-based searching. The interface and the resulting browsing and searching capability of
a View-Based Online Public Access Catalogue (OPAC) are described. Ways in which subject access to library collections can be
improved and disciplinary scatter resolved by assigning multiple class numbers to items and exploiting the rich Dewey structure
in a faceted form are discussed. It is suggested that the informative power of visual classificatory structures at the search interface
will be beneficial to the broader learning experience of the user. The paper concludes that the application of classification schemes
in electronic interfaces should not be bound by the physical constraints that no longer apply in an electronic context but be ex-
ploited to provide a complete, flexible and individual interface as determined by the needs of each user.

1. Introduction

“The objective of maximum use of [library]
stock ... can be assisted in two ways:

(a) by personal assistance to readers

(b) by so arranging and displaying the collec-
tion that its resources are made as far as possible
self-evident to the user. This will include the
provision of catalogues and indexes...”

Jack Mills (1960), The problem of arrangement
in a library,

A modern outline of library classification,
Chapter 1, p.1.

The physical arrangement of library collections is
still today inherently problematic. These problems
stem from the limitation that permits only one ‘best
sequence’ to accommodate an ever-increasing growth
and diversification of knowledge and, in turn, meet
users’ multifarious needs.

Prior to 1876, books were allocated a subject loca-
tion by way of labels on shelves and then arranged in
acquisition order. It was Melvil Dewey who freed li-
braries and their users from the shackles of shelf label-
ling by assigning a relative location to an item, using a
decimal notation, the Dewey Decimal Classification
(DDC), that allowed the item to move around the li-
brary together with its location code. This revolu-
tionary idea of subject coding individual items accord-
ing to ten hierarchical categories, rather than locating
the item on a designated shelf location, also provided
for greater specificity in subject description.

The revolution of information technology enables
system developers to free the library user from the
physical constraints of the library shelves via the On-
line Public Access Catalogue (OPAC). Classification
schemes have a significant role to play in these clec-
tronic systems. Such initiatives involving DDC have
been the subject of research and development for
some years by researchers such as Karen Markey
(1989). With the advent of the Internet, classification
schemes are now being exploited in new ways for on-
line searching and browsing.

This paper describes the problems of physical ar-
rangement when using the DDC in a university li-
brary. Examples of using DDC on the Web are pre-
sented to show how these problems are being revis-

ited when DDC is applied to electronic information
collections. A discussion of the yet unreal-
ised/untapped value of classificatory structures in
current commercial OPAC interfaces precedes a de-
scription of a view-based searching OPAC, seeking to
improve the quality of subject access, freed from the
constraints of physical arrangement.

2. DDC and the physical library context

First published in 1876 and now in its 21* edition,
the Dewey Decimal Classification Scheme is perhaps
the best known and most widely used classification in
existence.

Already a de facto international standard through
its adoption across the world, this status has been of-
ficially recognised since its inclusion in MARC rec-
ords by the Library of Congress and other national
bibliographies in January 1980 and the BNB a year
later (Foskett, 1982, p.339). Although the DDC is
traditionally associated with public libraries it has a
growing presence in academic and national libraries,
notably the open shelf collections of the Bibliothéque
Nationale in Paris and the arts and humanities sec-
tions of the new British Library at St. Pancras.

The scheme organises universal knowledge system-
atically and hierarchically into ten main categories,
each followed by ten divisions and then ten sections.
The DDC is essentially an enumerative classification
but, particularly since publication of the 18* edition
with its extension to seven auxiliary Tables, has made
increasing use of facets and synthesis as advocated by
Ranganathan (1965). The tools for the classifier com-
prise the Schedules; Auxiliary Tables for number
building, denoting recurrent bibliographic forms and
common subjects (Table 1, Standard Subdivisions)
and subject facets such as geographic location, histori-
cal period and language (Tables 2-7); the relative in-
dex, with synonyms for collocating topics scattered
across the Schedules; and lastly, a Manual for explica-
tion and clarification.

Examples showing how DDC is applied in the Li-
brary at Huddersfield University are presented to
highlight several potential difficulties experienced by
users when subject searching or browsing at the
physical ‘coalface’ of the library shelves. These exam-
ples also demonstrate the richness inherent in Dewey
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knowledge structures that is compromised by the ne-
cessity of using a single relative location, and show in-
stances of information loss that result from DDC
rules necessitating choice between subject facets. The
examples are taken from the main central library and
relate to the subject of textiles, taught in the univer-
sity and once the core industry of the region.

2.1 Disciplinary basis and resultant scatter

Like the majority of classification schemes, the
DDC is structured by discipline, the consequence be-

ing “that there is likely to be no single place for a
given subject. A subject may appear in any discipline”
(Forest Press, 1998). This notational scatter results in
items relating to the same subject being distributed
throughout the library building. The Relative Index
is Dewey’s means of finding the location of subjects
within the Schedules. For example, the following il-
lustrates a search of this index on Dewey for Win-
dows (the electronic 21* edition) for the subject of
“Textiles”

M Search #1 {Textiles] . ...

Search For: [Textiles l
247 Church fuinishings and related arlicles - Search
| 3384767713 Jute-texliles--economics 1 -
36319 Product hazaids —I[ Display |
M 583-585 Speimatophyta (Seed plants) 85 hits
620.197 Oiganic fisous materials
| 62381897 Cloth--ship design
623.8207 *Cralt of specific materials
628.9223 Fireproofing and fite retardation
63356 Fibes ciops
646.11 Fabrics
646.2 Sewing and telated opetations
646.6 Cate of clothing and accessories
667.1 Cleaning and bleaching
667.3 Dyeing and printing
667.31667.35  Dyeing specific texliles
667.38 Textile printing
M g;; 679 vs. 680 Manufacture of products from specific materials v Hierarchy
677.022 Bib Rec
A W~ LcsH

Figure 1: Search for Textiles’ on Dewey for Windows

‘“Textiles’ 1s principally located within the disci-
pline of Technology (677, Manufacturing - Textiles).
However, as illustrated by the 85 hits in Figure 1, the
subject of textiles is also to be-found within other dis-
ciplines, and hence Dewey Main Classes, from Relig-
ion (247, Church Furnishings) to Fine and Decorative
Arts (746, Textile Arts). Such scatter in knowledge
organisation and decimal notation is then mirrored in
the physical library arrangement.

The searchable OPAC can also be used to study
this scattering. A subject keyword search was per-
formed on the University of Huddersfield library
OPAC to locate ‘textile’ items. Figure 2 reveals how
textile-related items can be found outside the main lo-
cation for textiles (677) and the extent to which they
are physically disparate within the library itself.

The major ‘textile’ category, situated on Level 3,
constitutes the best shelf-browsing territory, and
some users may not look beyond this. However, us-
ers will also find possibly relevant items on this same
floor in clothing, textile arts, architecture (e.g. textile
mills), chemical engineering (e.g. dyeing, bleaching,
printing of textiles), mathematics (statistics for those
in the textile industry), and even sanitary engineering

(e.g. pollution control in textile finishing industries).
Further textile items relating to the economics and
management of the textile industry are available after
climbing six flights of stairs to Level 6.

Dewey  Caption Library Floor

Code Location
330 Economics Level 6
380 Commerce Level 6
519 Mathematics (Statistics) Level 3
628 Sanitary engineering Level 3
658 Management Level 6
660 Chemical engineering Level 3
677 Textiles Level 3
687 Clothing Level 3
725 Architecture Level 3
746 Textile arts Level 3

Figure 2: Shelf locations for Textiles’ in the University of

Hudders field Library

Scatter is not generated solely by discipline, but
compounded by the extra variables of the item type
(eg. printed-book, audio-visual) and lending status
(eg. quick reference, short-loan) where typically such
material is housed separate to the main collection, in
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our case on Level 4 - the library entrance hall. Foskett
(1982) stresses the importance of the library online
public access catalogue (OPAC) for enabling colloca-
tion in the face of such scatter.

In addition to physical form, other factors may
influence the place where we choose to keep any
given item: we may decide that it may not be
removed from the building, so it is placed in the
reference section; or it may be suitable for chil-
dren rather than adults, so it is placed in the
children’s section; or it may be a rarely used
work which is placed in the stack rather than in
the section open to the public. All of these fac-
tors emphasize the importance of the records, as
opposed to the items themselves, for we can
gather together in one place the records of items
which themselves must perforce be scattered.
Foskett, p.4.

Like many subjects, ‘“Textiles’ is victim to discipli-
nary, form-based and lending status scatter. This may
have little adverse effect in the case of known-item
searching, disregarding the inconvenience of moving
from floor to floor, but may result in information
loss when browsing the library shelves if all relevant
physical locations are not identified and explored.
Added to which, the activity of borrowing means
that the entire library collection will never be on the
shelves at a single time (Pollitt, 1982).

2.2 Facets, synthesis and citation order

The recognition of subject facets and their applica-
tion in notational synthesis within the DDC is often
characterised as a recent development. However,
Miksa (1998) notes that the roots of the synthesis

= Soan Back Scan Forward Bricf Deta

now forming an integral part of the scheme can be
traced back to as early as the first edition in 1876:

...even here Dewey had already taken important
steps towards the systematization of form,
genre, language, and geographical categories
which were essential to the classification of
books as books, but non-essential or ‘accidental’
to the classification of pure knowledge catego-
ries...In addition, he also established a single
place in the schedules - 550s Geology - the prin-
ciple of using a geographic or place facet to be
synthesized with topical headings. He did this
under the guise of a ‘Divide like’ instruction,
however, rather than in terms of an additive de-
vice. In creating all of these provisions, one sees
the beginnings of what would eventually be-
come the faceted and synthetic side of the sys-
tem. (p7)

More explicit application of synthesis appeared in
the 17* edition (1965), with the first mention of the
word ‘facet’ and also ‘additive’ (ie. ‘add to base num-
ber...”) rather than ‘division’ to describe number
building, and later in the 18" edition (1972) when all
seven auxiliary tables were created (Miksa, 1998,
p-29). Despite introducing further complexity into
the system, the trend towards synthetic devices is suc-
cessively increasing as new editions are published.

The gains achieved in moving towards a faceted
approach, however, far outweigh the commensurate
complexity, by providing a rich classification
grounded in the economies of re-use. The use of syn-
thesis in Dewey enables composite information-
bearing items to have their several aspects expressed
within the classificatory notation.

: an List Hew Search

Tull details from Library Catalogue

Your Search: Title Browse = Textiles and training in Portugal

Displaying Record: I of 1

‘Author ';S'c'néc Andrez, Jaime
!i‘iﬁa cmm xnlcs and traning in Panugai., Taime Sewrdo Andrez, Mrio Cald:ir;a Dias
Publisher Berin: CEDEFOP . 1988 o o
Contiibutors D135 Mério Caldeira o ‘ o S T
‘European Ce ntre for the Development of Vocational Training

" Testles —Educaton And Training --Portogal
i “Location Collection : Classno o '5 Copy
Holly Bark Library an Collecken  77.007109469SER

Circulation Data

Figure 3: Bibliographic record from ‘Textiles’
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The bibliographic record shown in figure 3 illus-
trates a book title with three facets (Textiles, Train-
ing, Portugal). These are expressed explicitly within
the Library of Congress Subject Heading and are also
encoded in the Dewey notation:

600  Technology

670 Manufacturing

677 Textiles

T1--(0007  Education, research

T1--(0)071  Education

T1-09 Geographic treatment

T2—4 Europe

T2—46 Iberian Peninsula &
adjacent islands

T2—469 Portugal

Mair, Menu EScanlal.:l.( ScanFeward BriefDetwls ScanList New Search |

The synthesis, or number building, in the above
example is accomplished by adding from Table 1
(Standard Subdivisions) and Table 2 (Geographic
Area), thus combining the facets of context and place
with the enumerated entry for “Textiles’. Therefore,
although shelved in the main ‘textile’ section in the
library, facets from other disciplines are encoded into
the notation. As discussed in the previous section,
the reverse is also true since other disciplines outside
the main ‘Textiles’ location may include textile-
related items:

&

Full detatls frem Library Catalogue

Your Search:
Displaying Recerd 1 of 1

Tnle S —

De

The wasing and waning of the textle industry o West Yorksbiee

Title Braws ¢ = waxing and waning of the textileindustry in West Yorkshire

"London: Chanael Four , 1997
Videocassetie ¢. 15 min col VHS

Series Gecgﬁplntal eye
Extractfer 11-14-year-olds. from "Geogripiucal Eye’

%Nm“ Off -air recording

Location 1 Collection

" Teutit mdustcy --Eqgland - Yorkstare -Hstory

Class no Copy o

:Holiy Bank Library ;'\uam'\nsual Cellection

T 33847677094281 WAX
Circulation Data

eocassette

Avadablc e e

The record in figure 4 belongs to a videocassette on
the textile industry, located in Dewey in the disci-
pline of economics. As in the previous example, sev-
eral aspects can be derived from the title and LCSH
(textiles, economics, geographic location, historical
perspective). With the exception of the historical per-
spective, these facets are again encoded within the rich
structure of the Dewey notation:

300 Social sciences

330  Economics

338 Production

338.4 Secondary industries and services
338.47 Goods and services

33847677  Textiles

T1--09 Geographic treatment
T2-4 Europe

T2--42 England & Wales
T2--428 Northeastern England

T2--4281 West Yorkshire

It can be seen from this example that although lo-
cated within the discipline of economics, the Dewey
‘textile’ notation 677 is buried yet still available

-_within the classification number, having been re-used
upon instruction in the schedules. Another example
in Dewey of this re-use of uniform notation is the
heading Equipment for textile and clothing technologies
(681.7677) within the subdivision of ‘manufacturing
for specific uses’. The 677 notation is encoded in this
ready-built number to denote ‘Textiles’. Joan
Mitchell, the editor-in-chief of the DDC, explains
that a move towards a standard notation is desirable
not only for ease of use but also for providing “a
meaningful notation for subject retrieval” with a
long-term research goal being the “automatic decom-
position of Dewey numbers into facets for verifica-
tion of synthesized numbers and for improved re-
trieval” (Mitchell 1997, p.86). A standard notation
and the links between disciplines it provides may in-
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form the application of Dewey in a faceted form that
can be manipulated at the electronic interface.

When building any number, a citation order comes
into play, reflecting the physical basis of a scheme
primarily intended for shelf organisation. Rangana-
than realised the constraints the physical world would
place on his faceted classification when moving from
the Idea Plane to the Notational Plane:

It is the duty of documentalists to spread the
multi-dimensional universe of knowledge along
one line. We must make a linear spectrum of
it... we have to map an n-dimensional informa-
tional space on a one dimensional space. This is
the problem in the organisation of information
for knowledge and use. S.R. Ranganathan,
(1965, p.198).

Ranganathan devised the Colon Classification
which mapped the multiple dimensions of the uni-
verse of knowledge into a linear Personality: Matter:
Energy: Space: Time (PMEST) citation order. In the
DDC, citation order for multiple subject facets is
governed by particular instructions in the Schedules.
Interestingly, the Universal Decimal Classification
(UDC) which was developed from the DDC by Paul
Otlet and Henri LaFontaine in 1895 has no such des-
ignated citation order (Marsh, 1999). Unlike Dewey,
UDC was conceived as a bibliographic index rather
than for the physical arrangement of library shelves
(although it is now used for such purposes, particu-
larly by special libraries) whereby the facet order is
determined by each individual institution. Miksa
(1998) has argued that future developments should fo-
cus on “making the DDC into a more malleable sys-
tem “ with “a vast array of moveable or interchange-
able facets of categories, a system that is perhaps best
called an object relational database management sys-
tem of categories”. This seems to imply a move away
from a prescribed citation order, which although per-
haps currently not a realistic prospect in a physical
domain marries well, as will be illustrated, with the
electronic context of relational databases (Pollitt,
1997, pp.51-52).

This section has described cases in Dewey where
synthesis is provided for, albeit within the constraints
of a given citation order, motivated by Dewey’s ap-
plication in a physical context of single relative loca-
tion. In certain cases, however, such facet combining
is prohibited in number-building and a choice must
be made.

2.3 The need for choice

Despite growing provision for number building in
Dewey, some composite and interdisciplinary items

are unable to have their various dimensions repre-
sented within the classificatory notation and are in-
stead accommodated, rather awkwardly, by a single
subject facet.

In the case where a co-extensive number is not
found in the schedules or cannot be built, the
classifier must choose one subject or one
facet/aspect and ignore the other(s). The ques-
tion is then which to ignore and which to con-
sider. Chan et al (1996, p.54)

For example, when an item involves two subjects
within the same discipline, the subject given the fuller
treatment is selected and in cases of equal treatment
the ‘First-of-two-Rule’ entails selection, unless in-
structed otherwise, of that number which occurs first
in the Schedules. Similarly, with items having two as-
pects of the same subject not provided for by number
building, a choice 1s made according to a Preference
Order or explicit instruction in the Schedules whilst
taking account of the author’s viewpoint. Another
slightly different case is the ‘Rule of Three’ for which
a multifaceted item is classified, with a consequent
loss of specificity, using an inclusive broader number.

Knowledge organisation schemes are conceived ac-
cording to choice, implicit in any arrangement, and in
the case of the DDC, Melvil Dewey chose to arrange
by discipline. The disciplinary basis of Dewey and the
ensuing scatter produced by the physical need of sin-
gle relative location was discussed earlier in this pa-
per. The scheme is therefore founded on this choice
to organise by discipline which is still the basic prin-
ciple of the scheme today. Consequently, the growth
in interdisciplinary and multidisciplinary knowledge
has caused some difficulty. Beghtol claims that these
changes in the nature of knowledge creation have not
been reflected in the bibliographic classification
schemes which “purport to organize the world of
knowledge”™:

The major systems that have predominated in
the twentieth century were originally predicated
on the academic disciplines. This structural
principle is no longer adequate because multi-
disciplinary knowledge production has over-
taken more traditional disciplinary perspectives
and produced communities of cooperation
whose documents cannot be accommodated in a
disciplinary structure. Beghtol, (1998, 1).

The DDC has some interdisciplinary numbers,
first introduced in the 18" edition (Beghtol, 1998, 5).
In the absence of such numbers, the classifier is again
faced with a choice, with precedence given to the dis-
cipline having the fuller treatment or where this does
not apply then the less specific class of Generalities
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(000) is a suggested option. These rule-governed
choices are neither applicable nor required when
Dewey is applied in an electronic context.

The previous sections have identified several ex-
amples of information loss, stemming from Dewey’s
intended use as a scheme for arranging physical items
on shelves, namely:

e A single relative location which generates
disciplinary scatter both throughout the no-
tation and the library itself

e A citation order when synthesising subject
facets

¢ Choice in the face of certain composite or
interdisciplinary and multidisciplinary
items not accounted for by notational syn-
thesis

The rich, but under-utilised, structure and
notational re-use in Dewey was highlighted by de-
composition of synthesised codes.

Ways in which this rich structure can be applied in
an electronic context are being explored in a project
investigating the application of the Dewey Decimal
Classification Scheme and Library of Congress Sub-
ject Headings in a view-based searching OPAC for
subject searching and browsing library collections
(Pollitt, 1998; Pollitt, Tinker & Braekevelt, 1998).
Following a brief introduction to the application of
the DDC in electronic domains, the remainder of this
paper will describe the initial work of this project.

3. DDC and the electronic context
3.1 Dewey on the World Wide Web

Work has already been undertaken to prepare the
Dewey Decimal Classification Scheme for use in an
online environment, beginning with the publication
of the DDC in machine-readable format in 1979. This
was followed by Karen Markey’s influential study in
1986, which saw the first implementation in an online
catalogue of a library classification scheme for subject
searching and browsing (Markey, 1989; Vizine-Goetz,
1996). More recently the hypertext Internet environ-
ment has offered opportunities for using subject head-
ing arrangements in online searching, evidenced by
the popularity of ‘home-grown’ subject schemes such
as Yahoo (http://www.yahoo.com/).

Others have turned to traditional library classifica-
tion schemes to provide Internet subject access. Ex-
amples can be found of DDC summaries being trans-

planted, essentially in their paper-based form (al-
though some use slightly modified captions) together
with the decimal notation, in subject gateways such
as:
o BUBL Link/5.15
<http://bubl.ac.uk/link/ddc.html >
o Canadian Information by Subject at the Na-
tional Library of Canada
< http://www.nle-bne.ca/caninfo/
ecaninfo.htm>
o Dewpoint (formerly CyberDewey) by David
Mundie
< httpt//ivory.Im.com/ ~ mundie/ Cy-
berDewey/CyberDewey.html >
®  Net Sites by the Numbers at Tempe Public
Library, Arizona
< http//www.tempe.gov/library/
netsites/ >
e The New Athenaeum: Internet Resource
Gutides Developed by Libraries by Robert ]
Tiess
< http://members.spree.com/athenaeum/
mguidel.htm>
o Webray at Morton Grove Public Library, Il-
linois
<http://www.webrary.org/ref/
weblinksmenu.html >
o XmliTree - Directory of Content by Wave-
front Ltd., London
< http://www.xmltree.com/ >

In these gateways, Dewey is utilised in a menu-
driven interface, with the user selecting a single
Dewey class and browsing down/up each hierarchy
via a series of screens until the desired Internet re-
sources have been located. Non-Dewey caption direct
searches are also usually available via a form-based in-
terface.

BUBL Link/5.15 is perhaps the best known and
most widely used of the above subject gateways in the
UK. A new interface with more search options was
introduced in February 1999. Users are provided with
several ‘views’ onto the data, namely:

. Subject menus

e A-Zof subject index terms
. Dewey

e Country of origin

e Type of material
. Updates (bimonthly additions)
¢  Random links
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Browse by Dewey Class

BUBL LINK / 5:15 Catalogue of Internel Resources

Hame | Search | Subjedd Menus | A-Z | Cieveey | Countries | Types | Updates | ®andom | About

000 Gereralilies

iIncludes: reference, computing, the Internet, fibtary and infermation scisnce, museums, news,

publishing.
100 Philosaphy and pevehology

Includes: elhics, paranormal phenomena
200 Relig:on

Inciudes: bibles, religions of the world
(8 Sosial seienges

Includes: sociology, anthropology, slatisfics, potitics, economics,lave, government, public
administiation, social services, educalion, commerce, communications, standards, cusloms,

408 Language

Inctudes: linguistics, language fearning, specific languages.

£00ratwal sgisnges and ratiematics

Inciudes: general science, malhematics, astronomy, physics, chemisiry, earth sciences,

palaeontology, biology, genetics, botany, zoology.

600 Technology {applied sciences

Incfudes: medicine, psychialry, applied physics, engineering, agricullure, homs sconomics,
managemenl, accounling, chemical engineering, food lechnology, metalturgy, manufacluring.

00 The als

Includes: art, planning, architecture, photography, music, games, sport.

500 Literature and shelang

Includes: titerature of specific languages

G808 Geoaraphy and fwstory

Includes: geography and history of the ancienl and modern world, archaeology.

Figure 5: Browsing by Dewey on BUBL

These ‘views’, however, can only be accessed in a
linear manner, one at a time. As will be demonstrated
in the following section, a view-based searching inter-
face would enable a user to access these views simul-
taneously and combine their contents in a multidi-
mensional Boolean search with a classified results dis-

677 Textiles

play. However, multidimensional access could also be
assisted at the current BUBL Dewey interface if we
remember that the DDC is now operating within an
electronic not physical domain, as the following ex-:
ample will demonstrate:

BUBL LINK catalogue of selected Internet ressurces

Home | Search | Subject Menus | A-Z | Dewey | Ceuntries | Typas | Updates | Random | Ateut

Titles

Iapparal Industry Magaziae

Descriptions

Journal of Cotton Science

2F abrickink
2Heriol-VWalt Univeisily School of Texliles

AJeumal of Catlen Scisnce
SHalional Textile Center Universily
Rruiecrch Lopsertiven

6Scottish Textile Association

F8patsrus Inlernet Encyrlonedia: Tectile

Indus,

ETextile Dictisnary
ITextile Inztitute

Journal containing aricles about various aspects of cotton
science including agronomy, disease, insect research and
control, physiology, weed science, economics and
marketing, and cotton improvement. Full text of articles
provided in PDF and HTML format.

Author: Cotten Foundation

Subjects: crops, pest centrol, textiles

DeweyClass: 67721

ResourceType: joumal
Location: usa

National Textile Center University Research Consortium

All links checked July 1999

mimnian ta darcalanm v smabasuala

A clustered research consorium of four US universities

immavsabitea and innncaread

Figure 6: Browsing ‘Textiles’ on BUBL

Figure 6 shows a listing for the online Journal of
Cotton Science, classified to the Dewey 677 ‘Textiles’
category. However, as can be seen from the journal’s
abstract and subject index terms, the multi-faceted
subject of Cotton Science includes not only the prod-
uct (cotton fabric) but also the cultivation (cotton
crop). Consequently due to the single Dewey code, as

previously demonstrated by examples from the Uni-
versity of Huddersfield OPAC, when browsing the
BUBL Dewey view there is a scatter across disciplines
and information loss. As this journal is located
uniquely in 677 ‘Textiles’, it cannot be accessed at the
Dewey interface from a cotton cultivation perspec-
tive; this aspect is only available upon consultation of
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the Subject Menu or subject term A-Z views. Since a
single relative location is not applicable here, further
Dewey codes could be included to enable access from
a variety of starting points such as: 633.51 Cotton
(Agriculture), 632.5 Weeds, 632.7 Insect DPests,
338.17351 Cotton (Agricultural Economics) and 380.1
Commerce (Trade). A decision or policy would need
to be established to determine how exhaustive this
‘classification as indexing’ would be, or some weight-
ing scheme applied to indicate the relative importance
(extent of coverage) of each descriptor.

Thus, in an electronic context where there is no
requirement to locate an item in one single place,
multiple Dewey notations and their accompanying
captions can be assigned to enable a user to access a
subject from a variety of angles. As Searing states:

The classification structure is a theoretical map
of human knowledge, but in practical terms, it
is a map of the stacks, guiding readers to places
where works on similar topics can be found in
physical proximity. In the electronic environ-
ment, texts are freed from the limitations of
physicality, so in theory any number of classes
can be assigned . Searing (1996, 320)

This then applies as equally to the library OPAC,
without necessitating any disruption in a collection’s
actual physical arrangement. In counteracting this in-
formation loss, search quality may be improved
whilst a single location for shelving purposes is main-
tained by identifying the principal Dewey code for
the item. Davies (1989) claims that the ability to
search across disciplines, or 'horizontally’, may also
stimulate creativity and quicken the resolution of re-
search problems by connecting researchers in differ-
ent disciplines working on analogous research ques-

L

10l

search resuiy

tions, previously unrealised due to differences in ter-
minology.

Beghtol concurs with this practice of classification
as pre-coordinate indexing;

Bibliographic classification systems express mul-
tidisciplinary topics easily if one assumes a clas-
sified catalogue (manual or electronic) with mul-

tiple notation access points for each document.
Beghtol (1998, 4)

For example, Iter: the Bibliography of Renaissance
Europe (http://iter.library.utotonto.ca/iter), cited by
Beghtol, assigns multiple Dewey codes to online
journal articles and reviews to improve access to in-
terdisciplinary materials; future plans are to produce a
browse-based Dewey interface.

OCLGC, the owners of Forest Press and the pub-
lishers of the DDC, has also been applying Dewey in
the Internet environment of its NetFirst database, but
has appropriately recast the traditional DDC summa-
ries into more meaningful end-user terminology for
this purpose. For example, ‘Generalities’ is replaced
by the more explicit ‘Books, Computers, Internet’,
bringing to the surface particular subjects buried
deeper in the hierarchies without requiring changes to
Dewey’s logical structure. In addition to terms from
Dewey’s relative index, a valuable resource in this
caption revision is enhancement of the Dewey
knowledge base using associated LC subject headings
(an ongoing service by OCLC), other subject-oriented
knowledge bases/thesauri (ExTended Concept Trees
project) and current free-text vocabulary (Wordsmith
project) (Vizine-Goetz, 1997). Beyond the three-level
summaries, frequently used class codes in NetFirst will
be the focus for revision.

3 LA

£09i5 exit

heip

3. Selectatopicin Manufacturing(by Material) 1o searchlor sllitems inthat sublopic. or Cancel.

Categories
Arts, Recreation, Sports
Books, Computers, Intemet
Economics, Educalion, Sonialy
Gensalogy, Geography, History,

Agricullure, Gardening, Pels
Building, Construction
‘Business and Management

‘Chemical Endingeting

3. Manufacturing(by
Material) Subtapics
General Resnuices, Computers|

Metal, Metsiwarking
Iren & Steel

Health, Home, Technology Enginsering Nonferrous Metals
Language, Linguistics Homa, Family, Food Lumber, Woed Products
it Ilh an i Leather & Fur
Natural Sciences, Math anulactuing (by Product Paoer L4
Philosophy, Psycholo Manulacturing {by Matesial {Textiles
Religion Technolagy Bubber, Lalex
Find all items in selecled category ‘Find al items in selacied topic Other Products,

Search selected categosy for Search selected topic for

Help

Detohases Deorch Besults Becord  News il
[TOP] English Fronceis Espefol FextOnly

Figure 7: NetFirst browse for Textiles’
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Figure 7 shows the revised three-level summaries in
a browse for the subject of textiles. Significantly, Net-
First has relinquished use of the famous decimal nota-
tion. Currently users can only browse the database
using these first three levels. Vizine-Goetz says this is
a “good first step” but believes that there is a need to

assigned to NetFirst records extend more than four or
more digits past the decimal point” (Vizine-Goetz,
1996). This need for specificity will also apply in the
use of Dewey in library OPAC:s.

Upon selection of ‘Textiles’ in the third level
summary (Figure 7), the user is presented with a re-

look beyond this “since many of the DDC numbers sult set of 33 records, as shown in Figure 8.

o B

Genhade st resuits
[Database NelFlrst | Subtup|c Textlles | Resulls 33 nems | Tugged Records (None)]
%¥Neleage 2 Pisvioge]t Go To 1 Lirait Seorrch Related Subjece

Record;

Tagged Records (Hel E)
ﬁ Clear

Woven Beauly: Showplace Opens With World Class Exhibit.
Resource Type:World Wide Web Resource 73y Record T

2. Meanings of Symbols in Adinkra Cloth.
Resource Type:World Wide Wel Resource 737 Record T

3. Wool and Stuff,
Resource Type:World Wide Wels Resource 737 Record T

4. Textiles.
Resource Type:World Wide Web Resource 73y Record T

5. Paul J. Gutman_Library, Philadeiphia College of Textiles_and Science.
Resource Type:World Wide Wel Resource 73y Record 1~

6. Textile Dictionary.
Resource Type:World Wide Wels Resource 737 Record T

Figure 8: Results of the textile browse

Record 1 is selected:

TITLE: Woven Beauty: Showptace Opens With World Class Exhibit. ( Zype: World Wide Web Resource )
LINK: bitp: S shigjournal. compenue/musaums/] mus3-21 htm
SUMMARY: Features a September 20. 1997 article “Woven Beauty," written by Leslie Linthicum and published in

"Albusuergue Journal” Biscusses the opening of the Navajo Museum, Libraiy and Visitors Center in
Window Rock, Arizona and an exhibit of Nevajo textiles.

DEWEY INFO: C/ass. 97000437209 677.02 020 025.174
Suvljects: General history of North America. Textiles. Library & information sciences. Library
operations.

LC SUBJECT: Navajo Museum, Libraiy ane Visitors Center. Navajn Indians — History. Textile fabrics — Exhibitions.
Libraries and museums,

DB NO.: 3179832
DOMAIN: com Commercial
DESCRIPTOR: Electronic publications.

GEOG. INFO:  CVass: T2-791 T2-73
Suvbyect: Arizona. Window Rock (Ariz.).

Figure 9: NetFirst item record
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Figure 9 demonstrates how OCLC is adapting
Dewey for Internet use. Multiple Dewey codes are as-
signed to capture the multi-disciplinary nature of the
resource (Figure 10):

NetFirst
Dewey caption

Traditional Dewey
caption(s)

Dewey code

970.00497209 | General History of General His-
North America; Ra- | tory of North
cial, ethnic, national | America
groups;

North American na-
tive peoples;
Na-Dene languages
(including Navajo)
Historical, geo-
graphic, persons

treatment

677.02 Textiles; General Textiles
Lopics

020 Library and informa- | Library and in-
tion sciences formation sci-

ences

025.174 Library operations; Library opera-
Administration of tions
collections of special
materials;
Machine readable
materials

Figure 10: Decomposition of multiple Dewey codes

The decomposition illustrated in figure 10 reveals
the rich underlying hierarchy encoded within these
Dewey notations which could be made explicit by the
introduction of further captions. Instead, as in the
classification of physical items, this detail is subsumed
under a more general top-level heading. Thus, al-
though NetFirst has recognised and broken away
from the limits of a physical classification by assign-
ing multiple Dewey codes and captions, much speci-
ficity remains to be exploited within a single Dewey
code. This may become particularly important if the
lower-level captions are employed for browsing. The
beginnings of a faceted approach are displayed in Fig-
ure 9 by the addition of separately searchable geo-
graphic area codes from Dewey’s Table 2. OCLC rec-
ognises the potential of such decomposition since it
comprises one of five key areas in its research agenda.
However, seemingly little work has been done in this
area as yet.

3.2 The unrealised/untapped value of classificatory
structures at the OPAC interface

Despite this growing recognition of the value of
classificatory structures for subject searching on the

Web, commercial OPACs, many of which are now
suitably within a hypertext Web environment, sur-
prisingly seem set to remain in splendid isolation. As
early as 1964, Swanson (1964) was envisaging an
‘automated catalog' with a subject search that used
classificatory structures and later as the 'first genera-
tion' (to use Hildreth's typology) of OPACs emerged
other proponents followed, often demonstrated by
the implementation of experimental OPACs (eg.
Markey, 1989; Cochrane, 1982). More recently, Hil-
dreth (1995b) has recommended that 'third genera-
tion' OPACs:

“break out of the query-oriented, Boolean mind-
set, we need to turn the conventional query-
first-then-browse  paradigm upside down.
Searching by exploration, recognition, and dis-
covery in a well structured bibliographic space
should be the primary search interface provided
to information seekers...”

Hildreth includes provision for ‘classification-based
searches' within this browsing/ exploratory paradigm.
Although, sull assuming a query-based system for
subject searching, the IFLA guidelines on OPAC dis-
plays (Yee, 1998) do recommend that a user be shown
the cross-disciplinary classification categories for a
specified search term and be able to 'right click' on
the mouse to view the hierarchical context of any
classification number.

In commercial systems, however, the DDC is used
for the physical purposes of directing users to items
on shelves, with access to the hierarchical knowledge
structures behind classification schemes remaining the
sole preserve of the librarian. We agree with Co-
chrane (1982) that this seems "a horrible waste", par-
ticularly when users have been found to experience
many problems when bringing vague and evolving in-
formation needs to query-driven subject search op-
tions (Markey, 1984).

Information retrieval (IR) is only effective when
the people involved share common knowledge
structures. The match of concepts among user,
intermediary, and system then has some chance
of success. (O’Brien 1994, p.219)

If the user had visual access to the knowledge
structures used by the library system then perhaps
subject searching would be more fruitful, and brows-
ing encouraged, due to the accommodation of search
by selection as well as specification.

Making the knowledge structures of Dewey visible
at the OPAC interface may also serve to have positive
impact on students’ learning experience. Jack Mills is
an ardent advocate of the educational value of classifi-
cation:
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... classificatory structures assist seekers of in-
formation to realize the connectedness of con-
cepts in a store of information, this must have
implication for the education of those seekers...
The value of a classification in formulating a
search prescription is the result of its systematic
presentation of the connectedness of concepts. It
presents a clear picture not only of the concepts
involved but also of their generic contexts and
their syntactic relation.

Mills (1997, p.9).

Mills cites the work of Lilley’s 1954 study in which
students were asked to specify subject headings for a
particular search area. The results “in many cases
demonstrated a serious absence in their education of
any sense of an overall structure of knowledge or of
any sort of connectedness between different fields
which might give them some sort of perspective when
searching for information” (p.10). The informative
context of classificatory structures for searching and
browsing in a library OPAC may go some way to-
wards improving a situation which Mills believes has
changed little since completion of Lilley’s study.

Understanding this ‘connectedness’ is particularly
important in a University such as Huddersfield,
where many students can take modules from a variety
of disciplines, courtesy of the CATS Scheme (Credit
Accumulation and Transfer), to create their own
study ‘pathways’, for example computing can be stud-
ied alongside a modern european language. For these
students, therefore, understanding how their chosen
subjects represent knowledge (i.e. terminology) and
relate to each other is very important in information
seeking and for a coherent grounding to their educa-
tional work. Classification is an available tool for
achieving this end. The library OPAC should be con-
ceived beyond a locating tool, as also a means of ex-
ploring and discovering information (Bates, 1986;
Hildreth, 1995a; Kulthau, 1999).

3.3 DDC in a view-based searching OPAC

We are currently investigating the value of classifi-
catory structures for searching and browsing in a pro-

ject to apply the Dewey Decimal Classification
Scheme at the interface of a view-based searching
OPAC. As exemplified earlier, the DDC is a scheme
predicated on the physical organisation of library ma-
terials and thus in its traditional application is not op-
timally suited for providing electronic access. As
such, the project seeks to build on work of the
OCLC NetFirst team by tailoring Dewey usage for
this electronic domain, addressing and alleviating the
issues of disciplinary scatter, strict citation order and
choice amongst subject facets.

We are exploring such issues in a technique
called view-based searching. Underpinned by a re-
lational database model, view-based searching util-
ises knowledge structures in navigable views, re-
flecting facets of the objects in databases with im-
plicit Boolean searching and mutually constraining
views. These techniques have been previously ap-
plied to a directory of hotel information, the busi-
ness database of the European Parliament
(EPOQUE), wuniversity student records and a
600,000 subset of the EMBASE bibliographic data-
base (Pollitt, 1997; Treglown et al, 1997). View-
based searching interaction is characterised by se-
lection rather than specification, thus obviating the
complexities of query formulation found in the
command-line and more recent form-based inter-
faces of today’s commercial OPACs, particularly
important when users have difficulty articulating
vague information needs (Belkin, Oddy and
Brookes, 1982; Taylor, 1968).

3.3.1 The OPAC interface and searching capabilities

View-based searching provides both direct search
and browse capabilities using the hierarchical struc-
ture of the DDC. Currently, the collection can be
browsed by four simple facets:

e Subject (Dewey)

e Type of Publication
e Year of Publication

) Geographic Setting
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Figure 11: Four facets in the HIBROWSE for Dewey OPAC

Figure 11 shows four views onto the entire hold-
ings of unique titles in the University of Huddersfield
library. Owing to their ‘fitness for purpose’, the Net-
First summary captions rather than the traditional
paper-based counterparts were chosen for use in de-
velopment of the view-based searching OPAC.

The user here is selecting the Dewey caption
‘Health, Home, Technology’ in the ‘Library Item by
Dewey’ subject view. With the exception of the ‘Li-
brary Item by Type’ view, each of the descriptors in
the views have further narrower descriptors beneath
them when selected.

The subject view (Library Item by Dewey) shows
the ten main Dewey classes and the number of titles
for each in the library collection. The NetFirst revised
Dewey captions were re-used in the first development
phase of the view-based searching OPAC. These cap-
tions comprise the DDC three-level summaries only,
so were extended, using headings from the paper-
based version in the first instance, in order that the
university library collection be fully represented.

The type of publication view (Library Item by
Type) provides a profile (illustrated by icons) of the
particular types of material held by the library. As
currently expected for an academic library, the collec-
tion is predominantly book-related.

The year of publication view gives another interest-
ing profile of the collection, notably with regard to
its history. This chronological hierarchy by decade
can also be broken down further into a year-by-year
account.

The geograpbic setting view was derived by decom-
posing the Dewey notation. Thus, the digits .093-.099
indicate that a library title has a geographic aspect
which has been added to the main Dewey notation
from the auxiliary tables 1 and 2. These .093-.099 no-
tations are added at the discretion of the classifier.
However, a geographical aspect can also be encoded
upon direct instruction in the Schedules, without the
interpolation of the .09 notation from Table 1. Such
cases are more difficult to identify and extract; how-
ever a proposed solution is to search the electronic
Dewey (Dewey for Windows) for those notations hav-
ing references to Table 2, and then search for .3-.9 no-
tations within these. The remaining issue is whether
and how to reconcile this geographic facet with the
main geography schedule.

A user can enter the view-based searching OPAC
by either a direct search or a four facet browse view.
Upon selection of the ‘Search’ option, the user can
search for a specific term in a Dewey caption and
then browse the retrieved hierarchical view to tailor,
modify or refine their search. When browsing, navi-
gation is enabled by a ‘point and click’ interaction
with the user moving up and/or down each hierar-
chical view. The views are linked, mutually con-
strained by an implicit Boolean ‘AND’ query, and al-
low the user to select persistently the degree of speci-
ficity for each particular facet, simultaneously observ-
ing the effects across all facets. This technique was
applied in previous view-based searching applications,
notably HIBROWSE for EMBASE (Treglown et al,
1997).
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Figure 12: Browsing ‘Health, Home, Technology’in the Dewey subject view

In figure 12, the user has selected ‘Health, Home,
Technology’ and the search is immediately refined
from 244,757 to 42,047. Since the views are mutually
constraining, we can also simultaneously observe the

} Huddersficld University HIBREWSE DPAC : HIBRBWSE Adniniatation

number and type of material, particular year of publi-
cation and whether or not there is a geographic focus.
The user moves down the Dewey hierarchy and se-
lects ‘Manufacturing (by material)”:
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Figure 13: Browsing ‘Manu facturing (by Material)

Selection of ‘Manufacturing (by Material)’ narrows
the search further from 42,047 to 1,732. Again, we
can view the effects of this across the other facets.
The interaction in figure 13 shows that the library has
1,732 titles classified to the subject of ‘Manufacturing
(by Material)’, their type (for example, 1,696 books

and 26 videorecordings), year of publication in dec-
ades and that there are just 12 titles which examine
the subject from a particular geographic standpoint.
The user selects the “Textiles’ caption for which the
library holds 1,018 titles.
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Figure 14: Browsing Textiles’

The user has now focused in on ‘Textiles’. Figure
14 shows that titles classified to this subject are pre-
dominately books (1,015); that the library holds
mainly recent (peaking in the 1980s) yet some histori-
cal material, although nothing in the main collection
before the year 1800; and that very few titles are held
or have been classified which relate to a particular
geographic area. The user examines the ‘Geographic
Facet’ for titles about Asia, discovering that the two
titles focus on ‘China’ and ‘Southeast Asia’. The zero
statistics give explicit clarification as to what has not
been classified to a particular subject. The user returns
to the ‘Textiles’ hierarchy and expands “Textiles of as-
bestos fibers’ to reveal two titles which happen to be
books. The icons here at the record level are valuable
for indicating at a glance the type of material sought.

This example interaction has demonstrated the
flexibility and visibly inclusive nature of the view-
based approach. The persistent query enables a user
to successively broaden or narrow a search by adjust-
ing the specificity of each facet whilst observing the
effects across the remaining facets until the search
meets their own individual information needs.

3.3.2 Future work

Further development will see the incorporation of
free text searching and additional facets such as
‘Author’ and ‘'Institution'. The ‘Search’ facility cur-
rently searches only on terms contained in Dewey
captions; addition of the relative index with its syno-
nyms, quasi-synonyms, narrower terms and related
terms will increase the number of entry points into
classified views. Circulation data and copy details

have yet to be included, but such data could facilitate
the creation of views for library management.

In addition to the standard Dewey categories, fur-
ther subject facets can be derived from the Dewey Ta-
bles and via decomposition, as illustrated in Section
2.2, to identify notations frequently re-used in the
Schedules and thus common to several subject disci-
plines. This will create a more powerful search inter-
face with greater specificity in subject searching and
collocation of recurrent concepts which in a physical
application of the DDC are often buried deep within
Dewey notations and enumerated across the Sched-
ules. Applying Dewey in this faceted form at the elec-
tronic interface means that a citation order is no
longer required, which provides the user with the
flexibility to select facets in any order, somewhat
comparable to Miksa’s notion of “moveable or inter-
changeable facets”.

As discussed in Section 3.1, the disciplinary scatter
and information loss incurred by the physical con-
straint of single relative location could be resolved by
assigning multiple Dewey captions. This will enable
users to browse a subject such as ‘Textiles’ in all its
scattered Dewey locations, and make links among
textile facets using the implicit Boolean searching of
view-based searching described above. As illustrated
in Section 2.2, these additional descriptors could be
derived from Library of Congress Subject Headings
and subsequently mapped to the appropriate Dewey
captions. OCLC has already done much work in
making such Dewey-LCSH links.
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4, Conclusion

This paper has highlighted the problems inherent
in the physical linear arrangement of library collec-
tions and presented the multidimensional access pro-
vided by view-based searching as one possible solu-
tion. The library OPAC is a vital tool, able to com-
pensate for and transform the limited searching and
browsing available at the library shelves. The knowl-
edge structures of classification schemes such as
Dewey are currently under-utilised for subject search-
ing in OPAGCs. Library classifications, however,
should not be constrained by their original ‘shelf mo-
tivated’ form but be applied in a way which takes full
advantage of the electronic environment. In so doing,
a more complete and individual access to library col-
lections will be provided which aims to satisfy the di-
verse needs and degree of query specificity users may
bring to a system.
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