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ABSTRACT: Bibliographic classification systems purport to organize the world of knowledge
for information storage and retrieval purposes in libraries and bibliographies, both manual and on-
line. The major systems that have predominated during the twentieth century were originally
predicated on the academic disciplines. This structural principle is no longer adequate because

multidisciplinary knowledge production has overtaken more traditional disciplinary perspectives and produced communities of
cooperation whose documents cannot be accommodated in a disciplinary structure. This paper addresses the problems the major
classifications face, reports some attempts to revise these systems to accommodate multidisciplinary works more appropriately,
and describes some theoretical research perspectives that attempt to reorient classification research toward the plurallstnc needs of
multidisciplinary knowledge creation and the perspectives of different discourse communities. Traditionally, the primary desid-
erata of classificatiou systems were mutual exclusivity and joint exhaustivity. The need to respond to multidisciplinary research
may mean that hospn ity will replace mutual exclusivity and joint exhaustivity as the most needed and useful characteristics of

classification systems in both theory and practice.

1. Introduction

Three closely interrelated problems exist for bib-
liographic classification systems: 1) the academic dis-
ciplines as the main structural principle; 2) the fic-
tion/non-fiction distinction as one secondary struc-
tural principle; and 3) information retrieval tech-
niques that call into question whether a whole docu-
ment (e.g, book, article) is the most appropriate unit
of analysis in online retrieval systems.

First, the intellectual province of general biblio-
graphic classification systems is the whole universe of
knowledge, and this domain has habitually been ana-
lyzed into classes and subclasses on the basis of the
academic disciplines. Special classification systems,
too, have often selected one or more academic disci-
plines and analyzed that domain on the basis of
classes or facet categories thought to be fundamental
o the discipline(s). At the same time that systems
were being created with the disciplines as a structural
tool, however, theorists and practitioners alike were

criticizing that practice. The members of the Classifi-
cation Research Group (CRG), for example, em-
braced the principles of Ranganathan's faceted classi-
fication partially because the facet concept would al-
low the expression of interdisciplinary topics (CRG,
1955).

Second, within this basic disciplinary structure,
classification systems have relied on the distinction
between fiction and non-fiction documents (i.e., "li-
terary or topical”) that Cutter identified as the third
objective of the catalogue (Cutter, 1904, p. 12). Like
initial division on disciplinary lines, the fiction/non-
fiction distinction has lost much of its force (cf
Beghtol, 1996). For example, although the study of
narrative has traditionally fallen within the arts and
humanities (e.g., literature, history), science and social
science disciplines now regularly borrow concepts
and research on the structure and function of narra-
tive discourse for their own (non-fiction) purposes.
Two examples may be given. First, in a study of me-
dical language processing, Sager, et al. recommended
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"treating the texts of physicians like the myths of na-
tive peoples" (1995, p. 142). Second, Clark compared
the narrative structures of four histories of science in
an attempt to "mobilize literary criticism as an aspect
of science studies” (1995, p. 1). The active study of
narrative in widely divergent fields is a multidiscipli-
nary phenomenon that provides evidence for the in-
creasing permeability of fiction/ non-fiction and disci-
plinary boundaries alike.

Third, computer technology allows us to retrieve
units of information of any size. In particular, units
smaller than a whole document have been retrievable
for many years from full text databases such as those
for newspapers and certain reference publications
(e.g, Who's Whos). Currently, some journals are
available only electronically (e.g, Psycologuy), and
large-scale retrospective conversion projects for other
journals are being conducted (e.g., JSTOR ("LC Cata-
logs...", 1997)). Under these circumstances, it is ap-
propriate to consider classificatory techniques for the
internal elements of documents, i.e., for their "more
granular components" (Murray, 1996, p. 209), and for
the relationships among those components. One ex-
ample of this kind of project is Denno's (1987) index-
ing system for interdisciplinary research on crime,
violence and mental disorder that made special provi-
sion for differing terminologies, orientations, and
publication patterns in such disparate fields as medi-
cine, biology, criminology, psychology, sociology,
social work, and law. The system described the re-
search methods of the works indexed. For example,
the types of major variables, the research design, the
data gathering process, and the statistical techniques
used, among others, were coded for each article,
book, or research report.

These three general problems are not mutually ex-
clusive, but it is useful to treat them initially as if they
were. All three are aspects of the important questions
surrounding domain analysis® for bibliographic classi-
fication systems. Previous research addressed the
problems of the fiction/non-fiction distinction by in-
vestigating some issues surrounding the analysis of 1)
the documentary universe on the basis of text types
(Beghtol, 1996) and 2) the internal structure of narra-
tive documents, whether fiction or non-fiction, on
the basis of their basic constituents (Beghtol, 1997b).
The present paper deals with the universe of knowl-
edge as the domain of general bibliographic classifica-
tion systems in the context of the phenomenon of
multidisciplinarity. In particular, we need to know
whether, how, and to what extent current biblio-
graphic classification principles and practices support
muludisciplinary knowledge creation, analysis and re-
trieval. Further, some initiatives that may help reduce
the problems of multidisciplinarity are considered.
These papers, including the present one, assume the

use of electronic information storage and retrieval
systems. Specific implications of this assumption re-
main to be addressed.

2. Multidisciplinarity as a Phenomenon

Multidisciplinarity in all areas of knowledge has
become the norm rather than the exception, but "the
established academic disciplines and our current sys-
tems of information do not always explicitly repre-
sent newer territories and the interdisciplinary asso-
ciations that link them" (Palmer, 1996, p. 129-130).
Rapidly increasing multidisciplinary knowledge crea-
tion makes it critical to reconsider the traditional reli-
ance on discipline-based classification and to try to
solve the problems that orientation has created. Simi-
larly, methods of identifying the language of an
emerging field need to be devised so that systems can
be created for new areas of knowledge (e.g, von
Ungern-Sternberg, 1995).

Langridge believed that one fundamental principle
of classification was the "absolute distinction between
forms of knowledge [i.e., disciplines] and phenom-
ena" (1992, p. 8) and objected to discussions of disci-
pline-based systems because no system has main
classes that

contain all or nothing but the form of knowl-

edge [i.e., discipline] specified, such as philoso-

phy, science or history®. ...A great deal of phi-
losophy, history and even some science is dis-
tributed through the scheme, while each of

these classes contains 'foreign’ elements (1992,

p-9).

In Langridge's opinion, main classes are based on
the field of interest principle, not on disciplinary
forms of knowledge. His analysis obscures an impor-
tant distinction between, for example, science-as-form
and science-as-phenomenon. A document may be cre-
ated on "the history of the philosophy of science". In
such a document, history and philosophy may be
called forms of knowledge, but science is treated as a
phenomenon, i.e., the object of study. Similar distinc-
tions would need to be made for topics such as "the
philosophy of the history of science" or "the scientific
study of history and philosophy" in which a form of
knowledge is treated as a phenomenon. Langridge ac-
knowledged this blurring of his distinction, i.e.,
“...Science includes philosophy and history of science
among other things" (1992, p. 9), but did not discuss
its implications. The distinction between disciplines
and phenomena is not, therefore, absolute, because
whether something is to be considered a discipline or
a phenomenon depends on its treatment and context
in a particular document topic. It is justifiable to relax
Langridge's distinction and terminology and to un-
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derstand, for the purposes of bibliographic classifica-
tion, a discipline to be a field of interest. This analysis
is similar to Svenonius' discussion of “perspective hi-
erarchies” in classification systems (1983, p. 79)* and
reminiscent of the Broad System of Ordering (BSO)
(e.g., UNISIST..., 1975), which is based upon institu-
tional warrant, so that the focus of interest of any in-
formation agency warrants a class.

No consensus has developed either on a typology
of multidisciplinary phenomena or on the terms used
to express their various techniques and results.” Nu-
merous typologies have been proposed.® In this paper,
“multidisciplinarity” is taken as the broad term that
encompasses any method of combining any number
of existing or emerging subject domains. The possible
methods of combination, splitting, and recombina-
tion are not further specified because we are inter-
ested in the phenomenon as a whole and in its general
relationship to bibliographic classification systems. As
proponents of faceted classification have consistently
pointed out, no logical limit to the potential num-
ber(s) or kind(s) of combinations exists. What biblio-
graphic classification systems therefore need is to be
able to respond accurately and immediately to all pos-
sibilities. This need (variously called ,hospitality® or
L{lexibility) has been identified before, and was par-
tially responsible for the CRG's efforts to create a
freely-faceted system. We are thus addressing an old
problem for bibliographic classification, but we now
accept that the increase in multidisciplinary knowl-
edge generation and the increase in computing power
are dominant influences in information storage and
retrieval systems. These two phenomena add an un-
mapped dimension to the problems both of achieving
hospitality in principle and of implementing it in new
practices.

Various techniques have been used in attempts to
measure multidisciplinarity. For example, Qin (1994)
studied research collaboration in one journal, The
Philosophical Transactions of the Royal Society of Lon-
don, between 1901-1991. Qin found that multidisci-
plinarity increased dramatically after the 1960s, espe-
cially in interinstitutional and international research,
but noted that the Twnsactions preferred multidisci-
plinary research, so that generalizations cannot be
made. Similarly, a group of journals can be studied
for the extent to which they cite and are cited by ma-
terials in other fields. For example, Tomov and Mu-
tafov (1996) used a combination of co-classification
and co-citation analysis to assess multidisciplinarity in
andrology. As McCain and Whitney (1994) noted,
however, no one method of analyzing a multidisci-
plinary literature is adequate in itself, and Gomez et af
(1996) noted that different methods of delimiting the
topic of a field in order to conduct bibliometric re-
search prevents meaningful comparisons between the

results of different studies.” Comparing the results of
different measurement techniques (e.g., Hinze, 1994)
would help resolve some of these problems.

An example of the failure of discipline-based struc-
tures appeared in Kern's study (1983) of changes in
how people experienced time and space between 1880
and 1918. In planning the organization of his work,
Kern rejected the orientation of previous writers
whose works had been "framed according to conven-
tional academic disciplines and artistic genres" (1983,
p. 5) because he wanted to concentrate on the essen-
tial philosophical concepts of time and space, i.e.,

I originally planned to organize the new think-
ing [about my topic] according to traditional ar-
tistic genres and academic disciplines, however
much of it cut across those dividers [of time and
space]. I finally decided to base the theoretical
framework on philosophical concepts, because
that allowed me to treat concepts such as simul-
taneity as a whole and not scatter them
throughout various genre and discipline chap-
ters. ...Such broad cross-classification and cross-
genre constructions involve a radical gerryman-
dering of traditional cultural areas. ..This
method of grouping thematically related devel-
opments without an apparent causal link occa-
sionally led to the discovery of a link [e.g., be-
tween Cubism and camouflage]. (1983, p. 6-7)

In this passage Kern referred to the organization of
one book®, not to the representation of the entire
domain of knowledge, but his discussion mirrors the
concerns of those who want to modify substantially
or to abandon entirely discipline-based classificatory
structure. Authors like Kern, who are not primarily
interested in classification, find it necessary to forego
discipline-based organization because of the con-
straints 1t places on knowledge creation. This circum-
stance provides a compelling isomorphic argument
against discipline-based bibliographic classification
systems, If a discipline-based structure is inadequate
for one book, then it seems likely to become increas-
ingly deficient for the whole of knowledge. Nelson
noted that "the order of a group of books is greater
than the sum of their texts" (Nelson, 1997, p. 30).
Nevertheless, bibliographic classification systems--
traditionally the “order of a group of books"--have
tried to respond in this century to literary warrant.
They inevitably influence and are influenced by the
documents they attempt to order and they are now
therefore constrained to respond to the literary war-
rant of multidisciplinary documents.
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3. The State of the Art

Bibliographic classification systems express multi-
disciplinary topics easily if one assumes a classified
catalogue (manual or electronic) with multiple nota-
tional access points for each document. The virtues of
subject heading or thesaural systems are often praised
as superior to classificatory access. This putative supe-
riority arises, however, not from theory but from the
practice, especially in North America, of assigning
multiple verbal descriptors, but only one notation, to
individual documents. The success of a particular clas-
sification system at expressing a particular multidisci-
plinary topic through multiple notations will obvi-
ously depend on the topic, the system, and how they
interrelate. In principle, however, multiple notations
allow description of the salient aspects of a topic, each
with its own notational expression as an access point.

In the following sections, we consider the potential
of a single notation for multidisciplinary description
in four general classification systems (ie., Dewey
Decimal Classification (DDC), Library of Congress
Classtfication (LCC), Universal Decimal Classification
(UDC), Bliss Bibliographic Classification, 2nd ed.
(BC2)). The ability to describe a multidisciplinary
topic within one notation does not, of course, solve
the problem of the scatter of topics throughout dif-
ferent disciplinary main classes. Such an ability does,
however, imply that relatively specific notations for
muludisciplinary topics could be developed and used
for machine gathering of materials on these topics.

This approach is justified on the assumption that it
is unlikely that a library would choose to add multi-
ple notations retrospectively to existing records.
Some evidence for the validity of this assumption ap-
pears in literature describing the librarian's role in
multidisciplinary research. According to Drake
(1975), fragmentation of literatures and disciplines is
one of the problems facing academic librarians who
help faculty members develop multidisciplinary
courses. Drake believed that producing multidiscipli-
nary bibliographies was difficult both logistically
(because of the decentralization of many university
libraries) and intellectually (because of the librarian's
inexperience in multidisciplinary searches). Drake did
not, however, discuss the possibility of expressing
multidisciplinary topics in classification notations.
Similarly, SantaVicca (1986) emphasized the funda-
mental arbitrariness of all classification systems, and
described a five-step method of bibliographic instruc-
tion that would train students in comparing different
classification and indexing systems for the purposes of
multidisciplinary literature searching. Like Drake,
SantaVicca did not suggest that multiple notations
might overcome some of the problems of literature
searching across disciplinary boundaries. Thus,

Drake, who addressed the needs of academic librari-
ans, and SantaVicca, who addressed the needs of stu-
dents, stressed the importance of understanding rela-
tionships among the disciplines without discussing
how these might be expressed either in catalogues or
bibliographies. In contrast, however, the draft OCLC
research agenda for DDC includes the "study of the
impact on subject retrieval of the addition of mudtiple
facets or multiple full numbers to bibliographic rec-
ords" (DDC, 1997, italics added).

For illustrative purposes, an informal example
helps describe the treatment many multidisciplinary
topics might receive in current bibliographic classifi-
cation systems. Geography and Literature: A Meeting of
the Disciplines (1987) is a book of essays to which
"professional geographers as well as literary critics and
creative writers have contributed their appraisals of
literary places” (1987, p. xi). The rationale for asking
geographers to write about literature was that

most literary landscapes...are rooted in reality,

and landscapes have long been the domain of

geographers. Their knowledge can help ground
even highly symbolic literary landscapes in real-

ity (1987, p. xi).

Literature/geography does not begin to exhaust all
possible multdisciplinary topics, nor can it be con-
sidered representative of all possible disciplinary
mergers. It has the advantage, however, of bringing
two traditionally diverse disciplines into a fairly sim-
ple, but interdependent, relationship that we might
be required to express notationally. In addition, since
literature/geography has no established name and is
not considered an emerging discipline in its own
right, it should pose a relatively difficult classification
problem.’

3.1 Dewey Decimal Classtfication System
DDC is the most widely used general bibliographic

classification system and includes various options
from which a classifier may choose. The general pur-
pose of these options is to allow emphasis or prefer-
ence for a topic of local importance and to accommo-
date cultural differences. Options were first intro-
duced in DDCI12 in 1927 (Mitchell, 1995). Multidisci-
plinary topics, however, were not mentioned in the
Introduction to DDC until DDC17. Users of that
edition were advised to classify asubject treated from

two or more points of view or aspects, i.e.,
within two or more disciplines, with the aspect
that receives the most emphasis. ...[If there is no
apparent emphasis] with the one that prepon-
derates. .. [If there is no emphasis or preponder-
ance] with the underlying or broader discipline.
..[Or] lacking any other principle, class in the
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discipline that comes first in the schedules.
(Dewey, 1965, p. 30, v.1)

Interdisciplinary notations, which were first intro-
duced in the eighteenth edition and of which there
were in that edition “relatively few" (Dewey, 1971, p.
38, v. 1), were to be applied only if there was no ap-
parent emphasis. Interdisciplinary notations have in-
creased in each subsequent edition, and DDC21 gives
explicit instructions for their use (Dewey, 1996, p.
xxxvii, v. 1). In addition, DDC's various synthetic
devices offer some opportunities for combining topics
(e.g., by the use of Table 1, Standard Subdivisions).”®
Our informal literature/geography example, how-
ever, has no interdisciplinary number in DDC and
there are no useful synthetic devices. The book is
classified at 809.92 [literatures displaying specific
qualities and elements; realism and naturalism]" be-
cause the work is "about” literature to which geo-
graphic analysis has been applied, but it is not limited
to one literary form or to one literature. This nota-
tion is inaccurate because, as the quotation above
showed, Geography and Literature is not confined to
works displaying realism and naturalism. A more ac-
curate, although very broad, notation would be 809.9
[literature displaying specific features].

3.2 Library of Congress Classification System

Originally designed for the collection of the Li-
brary of Congress, the LCC is widely used in North
American academic libraries. In contrast to the devel-
opment of DDC, LCC provided some alternative
placements in earlier schedules, but newly developed
or revised schedules have no alternative numbers
(Chan, 1995). Alternative numbers are still provided
in LCMARC records, however, for subject bibliogra-
phies, monographic series and sets, incunabula, and
microforms. In addition, LCMARC records some-
times contain notations from other classification sys-
tems, such as DDC, the National Library of Medicine
Classification (NLM), and the Superintendent of
Documents Classification (SUDOC). As the largest
almost purely enumerative classification, the LCC
schedules have no specific synthetic devices that
would allow combination of numbers from different
disciplines to express multidisciplinary topics."” Lack
of an index to the whole system militates against the
establishment of multidisciplinary topics, although
"Cf." notes, "Prefer" notes, and "see" references point
to alternatives and offer the classifier a way to possi-
bly "better" numbers. Our literature/geography ex-
ample can be classified at PN56.L55 [PN 56: General
literature. Theory. Philosophy. Esthetics. Relation to
and treatment of special elements, problems, and sub-
jects. L55: Local color]."” The LCC notation is similar

to DDC's in its generality. The addition of "Local

color" is somewhat more specific, but inaccurate.

3.3 Universal Decimal Classification System

Modelled on DDC, the UDC was intended for a
classified bibliography, not for shelving in libraries,
and it has developed somewhat differently from its
parent. It docs not have a standard citation order and
thus allows a variety of optional placements for users.
It also has a relatively large number of auxiliary tables
and notational elements, some of which are used with
the whole system and some of which are used only in
specified places. Recently, UDC has undergone
changes in management. In 1988, a limited life Task
Force was drawn up to determine UDC's future, and
one of the concerns of the Task Force was to examine
issues raised by multidisciplinary fields (Mcllwaine,
1990). A number of revisions are being considered for
the system. Even without those revisions, however,
UDC has synthetic elements lacking in DDC and
LCC. Of particular interest in connection with mul-
tidisciplinarity is the use of the colon (:), a relational
symbol that states the existence of an unspecified rela-
tion between two or more topics and that can be used
to express relationships that exist between different
main classes."* Our literature/geography topic, for ex-
ample, can be clearly expressed as 91.26:82 [91.26:
Evaluation or interpretation of literature, maps and
other documents from a geographical point of view;
82: Literature in general]. This notation expresses the
intention of Geograply and Literature very well. This
particular example illustrates one way in which UDC
"is, in many respects, less out of date than its com-

petitors” (Mcllwaine, 1990, p. 24).

3.4 Bliss Bibliographic Classification System

The BC2 (1977- ), which is based on the first edi-
tion (BC1) by H.E. Bliss (1940-1955), is as yet incom-
plete. Like BC1, BC2 offers more than the usual
number of alternative locations, alternative arrange-
ments, and synthetic devices. BC2 features an alpha-
numeric retroactive notation with devices for short-
ening class numbers within main classes. For mulu-
disciplinary works, BC2, like UDC, allows combina-
tions of notations from various main classes either by
means of explicit directions in the schedules or on the
initiative of the classifier. In addition, BC2 provides a
“phenomenon class" that allows the option of gather-
ing documents treating an abstract or concrete phe-
nomenon (e.g., justice; the horse) in order to obviate
scatter of that phenomenon throughout the sched-
ules.” The phenomenon class occurs at the notation 6
in the Auxiliary Schedules, but its details have not yet
been published. BC2 plans to offer three possible

treatments for phenomena and their relationship to
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disciplines, which are tabulated in Thomas (1992, p.

206, Table 3) and summarized here:

1) A single discipline work may go in the appropriate
discipline class. A multidisciplinary work may go
in the same discipline class with the number 1 ap-
pended to the notation to denote multidisciplinar-
ity;

2) A single discipline work may go in the appropriate
discipline class. A muludisciplinary work may go
in the phenomenon class with the number 6 pre-
ceding the notation so that all muludisciplinary
works gather at 6;

3) A single discipline work may go in the phenome-
non class with 6 preceding the notation. A mulu-
disciplinary work may go in the same phenome-
non class with a 6 preceding and a 1 following the
notation to denote multidisciplinarity.

Thus, one may eventually choose not to use the
phenomenon class at all, to use it only for multidisci-
plinary works, or to use it for all works on the phe-
nomenon of interest. Obviously,-each library would
need careful study of the possible options. Our ex-
ample of the treatment of literature/geography can-
not be classified specifically at the moment in BC2
because the appropriate schedules (i.c., L/O, History,
including geography; X/Z Language and Literature;
and Auxiliary Schedule 6, phenomenon class) have
not been published. The Introduction to BC2 stated
that "literature on a given concept (entity, attribute,
process) [treated] from the viewpoint of several or all
disciplines....seems to be growing, although at a rela-
tively slow rate" (1977, p. 52, original emphasis). The
growth rate of multidisciplinarity is now remarkably
fast, and BC2 appears to offer more complete treat-
ment of these works than the other systems discussed.

4, Some New Approaches

Developments in the methods of creating knowl-
edge and in the practices of information storage and
retrieval make it important to examine alternative
structural principles for bibliographic classification
systems. This kind of investigation has been done be-
fore. For example, the CRG tried to base its general
system on general systems theory and the theory of
integrative levels. Also, in an experimental course on
the universe of knowledge at the University of Mary-
land in 1967, Langridge's (1969) students examined
seven different analyses of knowledge types in order
to decide whether any of these analyses could replace
the academic disciplines for bibliographic classifica-
tion systems.'® In spite of extensive discussion, how-
ever, no consensus has been reached on how to re-
place or to modify discipline-based systems. The fol-
lowing sections describe briefly some selected projects

that have been undertaken and some ideas that seem

likely to be fruitful.

4.1 Use of Existing Systems

Three projects use existing classification systems in
novel ways to deal with multdisciplinary issues and
to make these systems more flexible and hospitable.
All these projects are as yet unfinished and their re-
spective solutions to thesc problems have not yet
been fully tested, but all offer methods of building
new perspectives into old systems.

First, onc possibility is to provide multiple nota-
tions for multidisciplinary documents using an estab-
lished system. A web-based classified cataloguc for
newly analyzed documents is being created for Iter”,
the Bibliography of Renaissance Europe. This bibli-
ography uses the abridged DDC 1o provide notations
needed to cxpress various aspects of journal articles
about the Renaissance (Castell, 1997). For example,
an article about Michelangelo's horses, clothing, and
the journey of onc of his statues to its destination
(Wallace, 1994) has been given three notations, i.e.: 1)
the mules and horses Michelangelo owned: 636.10045
[horses and related animals; Italy]; 2) the clothing
Micheclangelo bought, wore, and gave to others:
391.00945 [costume and personal appearance; Italy);
and 3) the journcy of Michelangelo's sculpture Risen
Christ from Florence to a church in Rome: 730.92
[sculptors; biography]. This last notation is very gen-
cral and does not bring out the "journey" concept.
Nevertheless, this project is significant in that it uses
DDC to structure a multiple access classified cata-
logue. It 1s important to note that it is unnecessary to
provide gencral time periods in the notations, because
all articles concern the Renaissance, which has been
defined for the database as 1300-1700.

Sccond, Olson (1997; Olson and Ward, 1997) is
conducting ongoing research using women's studics as
an example of an multidisciplinary marginalized field
and DDC as an example of a putatively universal clas-
sification. In this project, terms from A Women's The-
sanrits have been linked to DDC and checked for
three variables” to ascertain the extent to which
DDC can express topics in women's studies. On onc
level, this project has created an electronic women's
studies index to DDC, so that DDC can be browsed
{from a women's studies' perspective in libraries that
use DDC. On another level, it has created a method-
ology that can subsequently be applied to other do-
mains, and perhaps to other classification systems, in
order to moderate the effect of disciplinary scatter
and to bring a topic of interest into the foreground of
a discipline-based classification system. This approach
provides a way of creating BC2-like phenomenon
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classes. Foskett (1991) suggested a similar use of BC2
as the basis for a number of special systems.

Third, Mcllwaine and Williamson (1994) are un-
dertaking an exploratory study to determine whether
UDC might be restructured class by class using the
facet framework of BC2 wherever possible. The first
class studied was 61 Medical Sciences (UDC) and
Class H (BC2) Medicine. The process involved three
phases: 1) integration of the two systems for pre-
clinical medicine and for one body system; 2) integra-
tion of the remainder of the class; and 3) development
of a thesaurus from the restructured integrated sys-
tem. Subsequently, relationships between the classifi-
cation system and the thesaurus will be assessed, and
the restructured UDC will be used to classify a ran-
dom selection of documents already classified by the
old UDC. The results from the old and new UDC
class 61 will be compared and evaluated and the use-
fulness of the thesaurus assessed. Currently, tentative
new class numbers are being developed and assigned
to the restructured schedules and the development of
new auxiliary tables has begun (Mcllwaine and Wil-
liamson, 1996).

4.2 Proposed New Structural Principles

Few suggestions have been made for entirely new
structural principles for either general or special sys-
tems. Langridge devised a preliminary plan for the
Avalon Library, Glastonbury, based on his analysis of
the need for a "New Age" classification (1992, p. 11).
This system has three general main classes: Nature,
Human Affairs, Mind and Spirit) and a fourth for the
Library's special collections. Short (1995) recom-
mended a variation on Bliss' concept of scientific and
educational consensus when he proposed that a sys-
tem be organized around the educational purposes of
higher education: general education; specialist educa-
tion; research education; and the education of educa-
tors. Elliott's (1985) advice for classifying historical
documents was based on the functional relationship(s)
of documents to events. A more fully developed non-
disciplinary structure is Dahlberg’s Information Cod-
ing Classification (ICC) (e.g, Dahlberg, 1995). The
first two levels of ICC are contained in a matrix
called a ,systematifier. The systematifier consists of
rows of general forms (e.g., 01 Theories, principles)
and columns of areas of study (e.g., 1 Form & struc-
ture arca). According to Dahlberg, ICC has the
yunlimited but organized possibility to combine all
its elements with each other according to any need
arising® (1982, p. 92). Combinations may be made ei-
ther within or among groups. Detailed subdivisions
of some sections of ICC have been developed and
have been used to produce a classified index of
knowledge organization literature published regularly

n Knowledge Organization (e.g., vol. 24, no. 3 , 1997,
p. 194-203).

Traditionally, the desiderata for any classification
system are that the classes be both mutually exclusive
(i.e., do not overlap) and jointly exhaustive (i.e., ac-
count for all possibilities). If one takes the whole do-
main of knowledge as the starting point for a general
classification system, the first level of subdivision de-
termines the fundamental structural principle that
governs all lower levels of subdivision. As we have
seen, previous systems used disciplinary fields of in-
terest as the first level of subdivision. The first prob-
lem that arises is that disciplines are not mutually ex-
clusive. For example, human beings may be studied
from different perspectives (e.g., biological, chemical,
psychological, spiritual) and each of these disciplinary
standpoints overlaps the others. If we group the dis-
ciplines into the three commonly acknowledged dis-
ciplinary areas of science, social science, and the hu-
manities, the same predicament of non-mutual exclu-
sivity may be discerned.”

A similar problem, and the one that has a close re-
lationship with the multidisciplinary phenomenon, is
that the disciplines are not jointly exhaustive. The in-
ability of existing systems to deal suitably with mul-
tidisciplinary topics confirms this lack of joint ex-
haustivity. Langridge (1995) suggested subdividing the
sciences on the basis of categories of phenomena and
subdividing the humanities on the basis of forms of
knowledge, but, as discussed above, this principle of
division does not produce mutually exclusive and
jointly exhaustive classes. Modern classification the-
ory posits that the analytico-synthetic method is the
most suitable for deriving the contents of classes in
classification systems, but the success of this method
depends ultimately on the ability to achieve mutually
exclusive and jointly exhaustive groupings at every
level of generality.

Research on human categorizing behaviour and the
development of fuzzy set theory suggest that true
mutual exclusivity and joint exhaustivity may not be
possible or desirable. The work of Rosch (e.g., 1978)
and ongoing research based on her findings showed
that human beings do not rely on mutual exclusivity
and joint exhaustivity when forming categories for
natural objects. Instead, people appear intuitively to
create and accept fuzzy boundaries between categories
for natural objects (e.g., between “fruit" and "vegeta-
ble"). Similar findings have been reported for concep-
tual categories. For example, Ranney et af, (1996)
found that the basic distinction made in scientific rea-
soning between hypotheses (i.e., theory) and data
(1.e., evidence) is not entirely clear to either novices
or experts, and it is therefore doubtful that these cate-
gories, upon which all scientific research is based, are
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mutually exclusive. The need for projects modifying
existing systems (as described above) attests to the ab-
sence of joint exhaustivity in current systems. Two
classification systems, one experimental (Beghtol,
1994) and one widely implemented (Standard..., 1980),
provide devices for dealing with unclassifiable in-
stances in order to address the problem of non-joint
exhaustivity. It is doubtful whether joint exhaustivity
can be fully attained in a world of rapidly changing
knowledge and increased knowledge-making activity.

In this situation, one may question whether the
traditional desiderata should remain the primary ones
for bibliographic classification systems. We may pos-
tulate that modern systems have a greater need for
hospitality and flexibility than they have for mutual
exclusivity and joint exhaustivity. ICC and the BC2
phenomenon class may provide a new kind of flexi-
bility and a possible way of introducing various
viewpoints into a standard system. In addition, how-
ever, we need new theoretical frameworks that allow
us to establish hospitality and flexibility as primary
desiderata. Parsons developed theorems showing that
"for any domain, a class structure can be con-
structed... [that] for any relevant universe containing
more than one property, there exists more than one
class structure... [and that] every potential class be-
longs to some class structure” (1996, p. 135). Parsons
argued that these theorems underlay the need for clas-
sification systems that support "multiple views"
(1996, p. 135) and developed the MIMIC system along
lines reminiscent of the CRG’s search for a freely-
faceted system. Albrechtsen and Jacob (1997) arrived
at the same general conclusion based on the literature
of the sociology of science and argued that the needs
of heterogeneous and complex communities of users
can be integrated into classification systems that are
flexible, loosely structured, and robust in practice. In
Albrechtsen and Jacob's paper, a classificatory struc-
ture is likened to a blackboard on which different
groups can communicate their varying viewpoints.”
As these examples show, the view that hospitality is a
primary requirement for classification systems is gain-
ing theoretical ground and may encourage new theo-
retical vocabularies to emerge. One possible source of
insight may come from Watson, who pointed out
that different perspectives "are...incompatible only in
the sense that one cannot adopt different perspectives
at the same time or mix them indiscriminately" (1985,
p. 40). Watson’s viewpoint posited that recognition of
perspectival differences allowed one to make reasoned
choices about which perspective would be appropri-
ate for a particular purpose and to activate the desired
perspective at will.

5. Conclusion

This paper demonstrates that a paradigm shift in
bibliographic classification research is needed and may
be developing. The most flexible of the present gen-
eral classifications of knowledge do not adequately
support multidisciplinary topics or respond hospita-
bly to the requirements of multidisciplinary docu-
ments. The next century of classification theory,
practice and research will need to react rapidly to
multidisciplinary literary warrant and to build re-
sponsiveness to different discourse communities into
the concept of consensus. In order to promote intel-
lectual exchange, research, and education that, in the
electronic environment, are not limited by time,
place, or a static discourse community, basic research
is needed on structural principles and creative design
criteria for classification systems.

Notes:

1 Faculty of Information Studies, University of Toronto,
140 St. George St., Toromto, Ontario M5G 3G6, Can-
ada. This research was partially funded by the Social
Sciences and Humanities Research Council of Canada.
Research assistance for the project was provided by
Marian Cosic.

2 Domain analysis has been defined as "the process of
identifying and orgmnrizing knowledge about some class
of problems--the problem domain--to support the de-
scription and solution to those problems” (Arango and
Prieto-Diaz, 1991, p. 9).

3 Langridge later (1995) included "art” in this list of forms
of knowledge.

4  An interesting variation on this view appeared in Nel-
son, who viewed LCC Class N as "both perspectival and
hierarchical. Like nothing so much as that famous Saul
Steinberg drawing [View of the World from Ninth Ave-
nue, in Steinberg (1978, p. 79)], the LC gaze proceeds as
if looking across the United States from somewhere in
New England, first south, then west. Outside the na-
tional borders, the classificatory gaze turns north to
Canada and then south. Appearing next in view is
Europe, where the exceptions to alphabetical order are
telling. Listed first is Great Britain, with which the
United States has that 'special relationship.' (1997, p.
32)

5 An overview of the history of terminological discus-
sions of multidisciplinarity from theoretical and applied
perspectives appears in Klein (1990, p. 55-73).

6 For example, Dahlberg (1994) proposed ‘“cross-
disciplinarity” as a broad term composed of five types:
interdisciplinarity; transdisciplinarity; multdisciplinar-
ity; pluridisciplinarity; syndisciplinarity. Ranganathan
identified twelve methods of subject formation: loose
assemblage 1; loose assemblage 2; loose assemblage 3;
lamination 1; lamination 2; fission; dissection; denuda-
tion; fusion; distillation; clustering/subject bundle; ag-
glomeration/partial comprehension (Binwval, 1992). Ac-
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cording to Klein (1990, p. 64) four basic kinds of inter-
action occur in practice. These are: borrowing; solving
problems; increasing consistency of subjects or methods;
emergence of an interdisciplinary area.

Recently, a complementary area of study has arisen, iL.e.,
the study of “undiscovered public knowledge"
(Swanson, 1986) and of "mutually isolated literatures"
(Swanson, 1990). Here, in contrast to studies of litera-
tures that intersect, the focus is on literatures that do
not cite each other. Davies (1989) suggested that classifi-
cation systems could promote the identification of mw-
tually isolated literatures that may potentially benefit
each other.

Chartier (1994) discussed order in individual books.

Some fields that have not been named are well estab-
lished. For example, intersections between history and
climatology have generated a large literature, but the
field has not received a joint name (Rabb, 1980).

Langridge's (1992) distinction between disciplines and
phenomena is partially handled in DDC by Table 1
Standard Subdivisions for, e.g., philosophy (-01), science
(015 or -072) and history (-09). There is no Stanclard
Subdivision for art, although -22t is used for Pictures
and related illustrations.

This notation was assigned by the Library of Congress
from DDCI19 as in MARC record control number
86022968. No changes in this notation appear in
DDC21.

Class N, Fine Arts, has been criticized because its
"positivistic, antiquarian nature...isolites art from other
fields, subjects, or ways of understanding knowledge. It
even frustrates the most traditional of art historical
methods, artistic biography. Unlike literature in the LC
system, for example, works by and about a single artist
are grouped first not by maker but by medium”
(Nelson, 1997, p. 33). The same complaint could, of
course, be made about DDC's treatment of literary
authors in the 800 class.

"T'his notation is from LCMARC record control number
86022968 (Class P, 2nd ed.). No changes to this notation
occur in Class P, 3rd ed.

The non-specificity of the UDC colon is an advantage in
considering multidisciplinary topics, but it has also been
considered a disadvimtage and suggestions for the ex-
pression of various kinds of relationships have been
made (e.g., Perreault, 1994).

Ea it

This practice is reminiscent of ].D. Brown's Subject
Classification (1908), the "one place” scheme in which all
documents on, for example, roses, which were consid-
ered to be "concrete”, were clussified in one place re-
gardless of the disciplinary perspective from which the
topic was approached. According to Langridge (1992),
Bliss was influenced by Brown's work, but modified its
application in various ways.

For example, Machlup had proposed five types of
knowledge: Practical knowledge; Intellectual knowl-
edge; Small-talk and pastime knowledge; Spiritual
knowledge; and Unwanted knowledge (Langridge, 1969).

17

18

19

"[ter" means “journey” or "the way" in Latin, The url
is: hup://iterlibrary.ucoronto.ca, where a guest data-
base is available.

1) Coextensiveness: how well the term in general can be
linked to a notation; 2) Gender coextensiveness: how
well the term as it relates to women can be linked to a
notation; 3) Rhetorical space: whether or not the nota-
tion occurs in an appropriate context.

Watson analyzed various perspectives (including the
academic disciplines) that one may take when viewing
all of knowledge and argued that these perspectives can
be seen as "mutually inclusive insofar as a perspective
can be a perspective on other perspectives” (1985, p. 38).
An example might be that one can take a philosophical
perspective on the history of physics. The concept of
mutual inclusivity does not seem to have been studied in
bibliographic classification theory, but it is a useful con-
cept for explaining why the distinction between forms
of knowledge (disciplines) and phenomena, as discussed
above, is not absolute.

The blackboard metaphor is strikingly different from
the tree metaphor that has dominated the classification
literature (Beghtol, 1997a). Cronin and Hert (1995) sug-
gested that a change to a foraging metaphor for search-
ing behaviour would capture the variety of behaviours
in which scholars engage in the pursuit of new insights.
It remains to be seen whether a blackboard metaphor
suggests classification-making methodologies that the
tree metaphor has not supported.
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