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Information Science Abstracts (ISA) is the oldest ab-
stracting and indexing (A&l) publication covering the
field of information science. A&l publications play a valu-
able “gatekeeping” role in identifying changes in a dis-
cipline by tracking its literature. This article briefly re-
views the history of ISA as well as the history of attempts
to define “information science” because the American
Documentation Institute changed its name to ASIS in
1970. A new working definition of the term for ISA is
derived from both the historical review and current tech-
nological advances. The definition departs from the pre-
vious document-centric definitions and concentrates on
the Internet-dominated industry of today. Information
science is a discipline drawing on important concepts
from a number of closely related disciplines that become
a cohesive whole focusing on information. The relation-
ships between these interrelated disciplines are por-
trayed on a “map” of the field, in which the basic sub-
jects are shown as a central “core” with related areas
surrounding it.

Introduction

Information sciene ard the industly associaté with it
hawe change so radically inrecen yeastha they bea little
resemblaneto their appearaneeven afew shot yeass ago.

The changes are dramatic striking, and simply amazing.

And nat only do the changs continte unabatedbut the rate
of chang has increasd so mud in recer yeass tha it isa
gargantua tak to kegp abreast of the changs ard their
effects One excellent way to track the changs tha have
occurral in afield isto consut its abstractig and indexing
(A&l) publications Sudch publicatiors not only recod the
histoly of a discipline by collecting ard indexirg its litera-
ture but (assumig they are of high quality amd hawe a
knowledgeald editorid staff) they can sene as “watch-
dogs of changes.

This article preseng abrief historicd review of one of
the majar A& | publicatiors in information science—nfor-
mation Sciene Abstracs (ISA)—and then in more deph it
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reviews mud of the pag work tha sough to define “infor-
mation science. From this review, a new working defini-
tion of “information sciencé and a subje¢ mappirg of the
field hawe been derived The definition and mgp are suitable
tools that can be useal to guide the selectim of materia for
inclusion in ISA. Finally, sone of the distinctiors between
information scien@ and its mog closey relatal discipline,
librarianship are discussedThe ultimate god of this re-
seart was to devel@ anew subjet classificatio for ISA;
however before one can classify the subjecs making up a
discipling one mug first develg the foundation& defini-
tions.

| first becaneinvolved with ISA in 199 as Sr. Technical
Editor, and was astonishd to leam that aworking definition
of information scien@ had neve bee developé for this
maja A& | publication This article rectifies that deficiency.
It reviews the various definitiors of information sciene that
hawe been promulgate over the years and derives adefini-
tion consistehwith the presein environmemnthat will guide
the coverag of ISA.

The recent history of ISA may nat be well known to
JASBEreadersso it is briefly recounté here.

History of ISA

Early History

ISA began publicatian in 1966 unde the nanme Docu-
mentation Abstracts and assumd its presen title in 1968
(Lipetz, 1993) beforethat A& | coverag of theliterature of
information sciene was scatterd in various othe publica-
tions ISA was the first A& | publicatian to focus on infor-
mation science and it has publishel continuous) since
then making it the oldeg A& | publicatian in thefield. In the
early 1980s a nonproft consortium consistirg of represen-
tatives of eight professionh societies in the library and
information sciene field was founded unde the name Doc-
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umentation Abstracts, Inc. (DAPwhose sole purpose was DoRLOG (M File 202;Lnfommation seisnce Abs.

to ensure the continuation of ISA as a viable A&I publica-  co223061 ss0396s

H y . ocumen umber in Printed Publication: 39803233

tion. DAI's assets were the name, copyright, and content of *viceiisias a siseiplina: an sutnor co-citstion analysis of

information science, 1972-1995.

ISA. DAI entered into a contract with Plenum Press, InC.,  pecument Type: Journal article

Author (Affiliation): White, H.D. (Drexel Univ, Philadelphia, PA);

a major publisher of books and journals, to publish ISA. o K7 i iation: tnicea states
H H H ournal: Journal o e erican Socie for Information Science
Plenum provided an editor, and production was done by oiitaiion fangueseier: Baglion o o rrome

Source: Vol. 49 Issue 4 p. 327-355 Apr 1, 1998 58

Plenum’s SUbSidiaI’y, IFI/Plenum Data Corp_ (the producel’  An extensive domain analysis of information science is presentad
) . in terms of its authors. Among the findings revealed in t?blfs and
of the CLAIMS patent databases). DAI maintained loose ES S risco i ot AR e S O e
1 1 H H H /ears; } authors' memberships in one or more specialties; (4
oversight of ISA through periodic Board meetings with the T D e o oy mensi onal subject
H maps; (5) he two major subdisciplines of information science and
Plenum staff. As on-line databases developed, IFI/Plenum thiagogmilggtﬁmbeishéps;_<§> fig?mical-- authors who are in ene
. . . . . . top in all ree subperiods; changes in au 10rs' eminence
Data established contracts (still in existence) with the Dia- #ui influence over the subpericds; (8] authors with markod changes
) ) X in their mapped positions over the Sgbpex;lods, (9) the axes on which
log service, which mounted the ISA database as File 202, 21 i B ot rmatTon Seionce ia the Loata; and (11)
1 H H H H H evidence o e general nature and state of integration of
and with SilverPlatter Information, Inc. to distribute it on STicencs,of The deqeral merure and state of dntegrar
Descriptors: AUTHORS; BIBLIOMETRICS; CITATION ANALYSIS; INFORMATION
CD-ROM. _
ISA was marketed by Plenum on behalf of DAI, with a Primary and Secondary Sources (01.01)

significant marketing effort for the online and CD-ROM
versions being done by Dialog and SilverPlatter, respec-
tively. Revenues were collected by Plenum, and DAI re-
ceived a portion of them as the database owner. Becaus®nal terms were added to ISA’s vocabulary more or less
DAI was a nonprofit organization, it retained the revenuesandomly over the years. Because ISA’s controlled vocab-
and used some of them for professional purposes, one aflary has long outlived its usefulness, ITI has decided to
which was the sponsorship of a yearly grant awarded to anpdate it and, hopefully, reindex the entire database. Al-
information science professional to conduct research. though there are several potential sources for a new vocab-
In 1995, Peer JacS®f the University of Hawaii received ulary, it has been felt appropriate to base it on the revised
the DAI grant. Jascastudied the journal coverage of ISA, and updated second edition of t#SIS Thesaurugnow
compared it to other A&l information science databasescalled theASIS Thesaurus of Information Science and Li-
and reported that the quality of ISA was significantly lack- brarianshipand edited by Milstead (1998)].
ing in several areas. Jdssaeport (1997) ultimately led to Abstracts in ISA are organized into seven broad subject
the termination of DAI's contract with Plenum and the classifications, each of which is further subdivided. Each
acquisition of ISA by Information Today, Inc. (ITI) on June abstract in the printed version appears under the most rele-
1, 19982 With the sale of its only publication, DAl is in the vant classification; in the electronic version of the database,
process of disbanding and distributing its assets to the eiglall subject headings are searchable. (The subject classifica-
sponsoring societies. tion is also outdated and in need of revision. Part 2 of this
ITI quickly addressed and corrected the quality deficienseries will describe research that builds on the definition and
cies identified by Ja¢sand began to market ISA through its map described here, resulting in a new subject classification
own marketing channels. Plans are currently underway tdor ISA.)
make ISA available on the Internet.

FIG. 1. Typical ISA record.

What is “Information Science”?
ISA Today

ISA is structured as a conventional bibliographic data-HIStOrICaI Review

base. Figure 1 depicts a typical record from the ISA on-line Before developing a new subject classification and index
database as it appears on the Dialog service. terms, it was necessary to define ISA’s subject coverage.
ISA records are indexed using a controlled vocabulary(As noted above, a working definition of “information sci-
containing approximately 1,200 “Descriptor” terms that wasence” had never been developed by Plenum.) This process
originally based on a version of th&SIS Thesaurugddi- began by turning to some of the early definitions of infor-
mation science for guidance.
Attempts to define information science appear to have

1 The members of DAI were the American Chemical Society Division begun in the late 1960s. The American Society for Infor-
of Chemical Information (ACS/CINF), American Library Association }

(ALA), American Society for Information Science (ASIS), American So- _matlon Science (ASIS) c_hanged .ItS name from the_ Amer-
ciety of Indexers (ASI), Association of Information and Dissemination IC2N Documentation Institute” to its present name in 1970;
Centers (ASIDIC), Association for Library and Information Science Edu- the name of its journal was also changed at the same time.
cation (ALISE), Medical Library Association (MLA), and Special Librar- Shortly thereafter, Harold Borko, then president of ASIS,
ies Association (SLA). challenged the membership to develop a definition of infor-

21Tl is a major commercial publisher of books and journals for the ti . S | auth ded to Borko's chal
information industry and is also the organizer of such well-known confer-MatoN science. several authors responaded 1o Borko's chai-

ences as the National Online Meeting, Computers in Libraries, and Internd€Ng€, and others have expanded on the topic in succeeding
Librarian. years. The following discussions were helpful:

JOURNAL OF THE AMERICAN SOCIETY FOR INFORMATION SCIENCE AND TECHNOLOGY—January 1, 2001 45



(1) Hoshovsky and Massey (1968) suggested an “output-
oriented” societal definition, in which information sci-
ence was regarded as a body of knowledge providing an
understanding of the means through which society’s
information needs are met. They differentiated between
data, knowledge, and information as three steps in a
process, each building on its predecessor, with informa-
tion at the highest level. They also observed that knowl-
edge exists in three places besides the minds of peo-
ple—documents, computer tapes, and memories—and
they suggested that market research, economics, and
information ecology are three neglected areas of infor-
mation science. Finally, they state that the “documen-
tation industry” is different from information science
(although they admit that documentation is an essential
component of information transfer). Hoshovsky and
Massey'’s definition is well reasoned, and includes many
elements of information science that were relevant not
only at the time their article was written, but continue to
be relevant today. Their distinction between data,
knowledge, and information is especially attractive [al-
though one might place knowledge on a higher level
than information, as did Lucky (1989) in his book,
Silicon Dream§ Their definitions of the three knowl-
edge repositories are also relevant (although advances
in technology have made computer tapes largely obso-
lete).

(2) Klempner (1969) analyzed the intellectual content and
activities of information science, starting with the def-
inition then published in ASIS brochures, which de-
scribed information science as “investigating the prop-
erties and behavior of information, the forces governing
information transfer, and the technology necessary to
process information for optimum accessibility and use.”
Klempner divided the field into three segments—con-
ceptualization, storage and transmission, and utiliza-
tion—and he listed the technologies or activities needed
in each segment (see Table 1). He also discusses the
important distinction between libraries and librarianship
on the one hand and information science on the other—
a distinction of importance to ISA in the effort to

TABLE 1. Conceptual framework for information science (according to
Klempner, 1969).

1. Conceptualization segment
e Indexing
e Abstracting
o Classification
e Thesaurus building
e Subject heading work
e Document selection
e Development of interest profiles
2. Storage transmission segment
e Analysis of storage transmission channels
o Networks
o Efficient organization and administration
3. Utilization segment
¢ Relevance assessment
e Management appraisals
e Evaluation of community satisfaction
o Satisfaction of national or international cultural, ethical,
recreational, or sociopolitical goals

3

)

differentiate it from its competing databases. Klemp-
ner's concluding statement, “The field of information
science is concerned with the study of both men and
machines,” is one of his most important, and is a major
consideration that should not be lost sight of.

A short article by Giuliano (1969) provides a helpful
differentiation between information science and librari-
anship. Giuliano suggests that librarianship should be
defined in terms of knowledge transfer, rather than in
terms of a place or a building. He then enumerates some
of the basic concepts of what we have come to regard as
information science: “assembling of knowledge, its sys-
tematic organization, its storage, its retrieval and dis-
semination,” and he also states, “Information science
comprises the set of research and development under-
takings necessary to support the profession of librari-
anship.” In defining ISA’s subject coverage, Giuliano’s
work is illuminating, especially his analogy to the med-
ical profession, in which he points out that the people
who work in hospitals are not called “hospitalitarians”
but “medical professionals.” Giuliano states that the
field of librarianship developed along different lines,
concentrating on institutional library procedures rather
than knowledge transfer. This observation has provided
helpful guidance in deciding what areas should or
should not be covered by ISA. (It is important to rec-
ognize that Giuliano’s article was written when library
professionals operated largely in an intermediary role
between information sources and users. In today’s In-
ternet age, end users have a much broader role, and play
a very active part in information gathering. Librarians
are just one of the many users of information; they may
also function as end users, gathering information for
themselves.)

(4) Harmon (1971) reviewed earlier work that contrasted

5

6

~

~

documentation and information retrieval, and con-
cluded that information science is an interdisciplinary
field that includes such topics as behavioral science,
classification, transfer, and language and linguistics. He
concluded that information science is closely related to
communications and behavior. (Of course, in 1971, the
computer industry as we know it today did not exist.
Today, Harmon would probably include computer sci-
ence and technology as closely related to information
science.)

Farradane (1980), in response to a letter suggesting that
information science is not a discipline in its own right
but a branch of cybernetics, linguistics, and psychology,
rightly pointed out that this is not true, stating that
information science encompasses much more and is
therefore not a “nonstarter,” He suggested that informa-
tion science is concerned with the “nature of thought
and its expression and communication . . . determining
and matching the communications to the needs or
thought patterns of users.”

Diener (1989) enumerated some of the fundamental
characteristics of information: it is an entity, it is not
consumed when it is used, and can be reproduced with-
out loss of content or meaning, it is societal, and it is
intangible. (This analysis supports the viewpoint of
several other authors (see, e.g., Hawkins, 1987) that
information is a commodity.)
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Postings with both “library” and “information science” in ISI's

title (TI) and corporate source (CS) fields.
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The works cited above all cover the time period through

the late 1980s. Interest in defining information science

In response to Diener, Bohnert (1989) suggested that
the name for the field used from 1950 to about 1970—
information retrieval—be retained. She also observed
an increasing trend to combine “library” with “informa-
tion science” in the names of bibliographic services and
academic departments as well as in the titles of publi-
cations. Figure 2 shows the results of a search on the
June 1999 CD-ROM version of ISA for articles having
both terms in the title. Bohnert's observation was true as
of the date of her article, but since then, the number of
articles with both terms in the title seems to be decreas-
ing over time rather than increasing.

Williams (1987-88) also compared information science
to medicine, observing that both are amalgams of a
variety of other disciplines and listing 14 disciplines
that relate to information science. She suggested that
these disciplines help solve problems relating to the
generation, organization, representation, processing,
distribution, communication, and use of information.

seems to have waned following Williams’ article, but re-

cently, several highly relevant articles have appeared. They
are discussed separately below because of their significance.

1)

Rayward (1996), in an introduction to a special issue
of Information Processing & Managemeneviewed

some of the history of information science and some of
the early disagreement as to what comprises informa-
tion science. He quotes at length from Machlup and
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Mansfield (1983), who describe a “narrow” discipline
of information science that might become part of either
library science or computer science. In fact, this “nar-
row” definition is an excellent list of many of the
disciplines and technologies that are currently at the
forefront of information science: communication, clas-
sification, bibliometrics, information exchange (net-
working and telecommunications), access control, reg-
ulation, user behavior, and human factors. Rayward
suggests that information science is really a composite
of “chunks” of other disciplines such as those listed by
Machlup and Mansfield.

Bates (1998) discusses many of the indexing issues
involved for digital libraries in the current Internet-
dominated era. Much of her work will be relevant to
ISA in the future when the proposed reindexing of the
database occurs, but it is of note here that she mentions
several fields closely related to information science,
among which are cognitive science, computational lin-
guistics, and artificial intelligence. Bates (1999) fol-
lowed up her initial work by describing some of the less
obvious characteristics of information science, making
the following cogent points: (a) information science
cuts across several conventional academic disciplines;
(b) the domain of information science is the universe of
recorded information; (c) information science is the
study of the gathering, organizing, storing, retrieving,
and dissemination of information. (This definition is
discussed further below.)

Morris and McCain (1998) derived the structure of the
medical informatics literature and in the process men-
tioned the following topics relevant to that field: “cog-
nitive, information processing, and information man-
agement tasks,” logic, mathematics, computer science,
behavioral science, decision theory, artificial intelli-
gence, systems analysis, and industrial psychology.
Their topic list is remarkably similar to that of Bates.
Ding, Chowdhury, and Foo (1999) used author cocita-
tion analysis to study changes in information retrieval
between 1987 and 1997. They examined the works of
39 highly cited authors, from which they were able to
group together those working in similar areas. For the
last half of the decade, they found that the authors could
be grouped into the following clusters: (a) information
retrieval (IR) model; (b) IR techniques; (c) user per-
spectives of IR; (d) user (on-line) information seeking
and retrieving behavior; (e) information seeking and
retrieving model (user searching strategies); (f) general
IR theory; and (g) IR system design and evaluation.
These are all topics relevant to the area of basic infor-
mation science research.

McCreadie and Rice (1999), in the first of an extra-
ordinarily detailed pair of articles, derived a general
model of access to information. As part of their analy-
sis, they have described the concept of “information,”
addressing not only the underlying concepts, but also
the access-related issues, the common concepts of the
information seeking process, and the influences and
constraints on access to information. They characterize
information in the following four ways: (a) a resource
or commodity consisting of messages that can be pro-
duced, purchased, and distributed; (b) data such as

47



48

(6)

(@)

objects or tactile phenomena; (c) representation of
knowledge in the form of books and other media; and
(d) a part of the process of communication, including
human behavior relating thereto. This work is extremely
helpful in formulating a general definition of informa-
tion science because it characterizes the raw material
with which the discipline is concerned, i.e., information.
Summers, Oppenheimer, Meadows, McKnight, and
Kinnell (1999) present the Institute of Information Sci-
entists’ criteria for information science, which is di-
vided into three major areas: the information science
core area, information management, and information
technology. They comment that this viewpoint shows “a
relative lack of emphasis on understanding or knowl-
edge of a theoretical basis to the profession,” a senti-
ment with which we strongly agree. However, they go
on to assert “it is probably unprofitable to try to draw a
boundary around information science: the limits are
constantly changing,” and they feel that the best we can
do is “point to major themes that fall within the scope of
information science.” Recall that our purpose here is a
practical one: to define the discipline of information
science so that it can be used on a daily basis by those
tracking the field and its literature. This is a point of
disagreement with Summers et al.; drawing a boundary
around information science so that one can make intel-
ligent decisions about what is and is not part of the field
is exactly what should be done. When confronted with
an article on basic research in information science that
was refereed and published a respected journal such as
JASIS an Editor’s decision requires little thought, and a
boundary around the field is hardly needed. However,
the decision is much more difficult (and may even be
somewhat arbitrary) when considering a paper from an
area on the borders of the field. Having a good idea of
the boundary can be extremely useful in this case. It
must be stressed that a decision to exclude an article
from inclusion in a publication such as ISA is no
reflection on its intrinsic quality or of the quality of the
journal in which it is published; it is simply a decision
based on its relevance to the subject. (In fact, the Editor
of an A&l publication shouldnot make any decisions
based on his or her perception of the quality of an
article—if it is relevant to the subject, it should be
included. We also note in passing that the lack of such
a boundary and a working definition of the field in the
past were responsible for much of the poor quality of
ISAin its role as a “gatekeeper.”) We do appreciate and
agree with the depiction by Summers et al. of the
multidisciplinary nature of information science and
their list of core activities in the field and the related
fields that contribute to information science.

Buckland (1999) feels that we should not argue over the
meaning of “information science,” but should recognize
that information becomes important because of its re-
lationship to knowledge. (Lucky’s book goes into more
detail on this point.) He notes that the field has strong
historical roots in documentation and methods (espe-
cially those based on computers) for handling, manag-
ing, and manipulating documents. He lists a number of
subjects as appropriate for a graduate program in infor-
mation science, some of which, such as economics of

information, information policy, and law, are outside
the traditional research areas of the field.

Finally, in two articles, Saracevic (1997, 1999), one his
acceptance address for the 1997 ACM/SIGIR Gerard
Salton Award for Excellence in Research, and the other
an essay prepared for one of the 50th anniversary issues
of JASIS analyzed and described many of the basic
aspects of the information science field. Both of these
articles are highly relevant to our subject here, and
could be quoted extensively. | will resist this tempta-
tion, however, and give only some highlights.

In his 1997 address, Saracevic argued that informa-
tion science is a branch of computer science, with
computer science providing the infrastructure, and in-
formation science the context. He emphasized that con-
tent is the most important property of literature, and that
information science is concerned with the interface be-
tween people and literatures. By the time of his 1999
essay, Saracevic had expanded and refined these ideas,
listing three general characteristics of information sci-
ence: it is interdisciplinary, it is connected to informa-
tion technology, and it has a strong social and human
dimension. He suggested that today’s information sci-
ence discipline has developed from three major ideas—
information retrieval, relevance, and interaction—and
recommends that the following newly emerging areas
be included in today’s concept of information science:
interaction studies, multimedia and multilanguage in-
formation retrieval, digital libraries, and Internet
searching. He specifically excludes such information
systems as record or document management, decision
support systems, as well as direct communication be-
tween persons from information science.

Saracevic also comments that information can be
treated narrowly, as messages, or broadly, as cognitive
processing or understanding. He distinguishes between
computer science and information science, placing al-
gorithms relating to information under computer sci-
ence and the nature of information and its use under
information science. Saracevic’s work, drawing heavily
on some of the same work we have reviewed above, is
an excellent elucidation of the field of information
science, and it has helped us greatly in our formulation
of a working definition of the field suitable for ISA.

8

~

A recent proposal by ASIS president, Eugene Garfield, to
change the name of ASIS is relevant to this study. Garfield’s
proposal is currently under considerable strong debate.
[Note added in proof: The proposal to add “and Technol-
ogy” to ASIS’s name was recently adopted: ASIS is now
ASIST.] It is not the purpose of this article to summarize or
enter into that debate; however, the comments from the
ASIS-L Listserv listed below discuss the nature and defini-
tion of the field of information science. (Some of them have
been slightly edited, and attributions have been omitted

3 Further information and the complete text containing the quotations
presented here can be found on the ASIS-L Listserv accessible via http://
WWw.asis.org.
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because of the informal and sometimes heated nature of tHfeom a number of closely related disciplines and becoming

discussion):

“Information science ... is a fruitful meeting ground for
those interested in both human and technological factors,
and for both researchers and practitioners.”

“Information science should include a strong social science
component—the sociology of information use, for example,
and the economics of publishing.”

“We live in an information society in which more people
must manage more information, which in turn requires more
technological support, which both demands and creates
more information. Electronic technology and information
are mutually reinforcing phenomena, and one of the key
aspects of living in the information society is the growing
level of interactions we have with this complex and increas-
ingly electronic environment.”

“The core problem is the tight coupling of library science
and information science—library science and libraries are
the primary concrete reference points for assessing infor-
mation science—rather than using many such reference
points, including communications, information systems and
computer sciences . .."

“There are few cognate disciplines that connect systems
view with human view, and have practical experience in
consciously assisting people to become informed, to the
extent that library and information science does.”

“Social informatics is a part of information science ...
There is a huge body of understanding on how people relate
to information, in various forms and channels, including
computer-mediated, that is enormously valuable to any con-
sideration of the social role of information technology.”

“There has been a tendency in both the academic and
popular press to [equate] computer technology with auto-
mated information, that is, to assume that the “information”
part of information technology is supplied by the fact that
computers are involved. This stance ignores the information
itself that is stored within the computer and fails to note the
many ways in which the character of that stored information
interacts with the design of the computer information sys-
tem and with how human beings process information and
the acts of information seeking.”

The foregoing comments are valuable because they rep-sources, generation, organization, representation, processing,
resent the current th|nk|ng Of profess|ona|s Work|ng |n the distribution, Communication, and uses of information, as well as
field, many of whom feel passionate about their choser
discipline. Several of the comments clearly show that th

a cohesive whole focusing on information. Williams’ defi-
nition, Saracevic’s discussion, Buckland’s suggestions, and
Rayward’s historical derivations provide the most encom-
passing overviews of the field and well summarize the areas
that ISA should cover. The disciplines listed by Machlup
and Mansfield are also particularly significant. However, we
also agree with the thoughts of Harmon and Farradane, both
of whom feel that information science should also concern
itself with communications and behavior among informa-
tion users, and finally, we appreciate Giuliano’s helpful
distinction between information science and librarianship.

Bates (1999) has quoted a long-standing definition of
information science, observing that it has existed for at least
the past 30 years. One might logically ask, therefore, why
the present work was undertaken instead of simply adopting
this definition for ISA. Primarily, the reason is because the
field has radically changed in the past 30 years. Thirty years
ago, there were no on-line databases, no industry based on
producing and selling them to users, and certainly no Inter-
net. In today’s world of the Internet and the World Wide
Web, the concept of information has undergone a revolu-
tionary transformation. We now must deal with new ways
that information is recorded: HTML, XML, e-journals, e-
books, 'zines, etc. Even the fundamental concept of a “doc-
ument” has been challenged by the Web. In such a radically
changed environment, a new definition of information sci-
ence is highly relevant. Particularly in today’s Internet-
dominated culture, information science must concern itself
with the behavior of users and the means they use to satisfy
their (often unrecognized) information needs. A large in-
dustry (with aggregate revenues of some $15 billion annu-
ally according to some market studies) has grown up based
on the selling of information and related products; although
some pure researchers may contest the point, it seems ap-
parent that the economics, markets, and players of this
industry are also rightfully part of the practical side of the
discipline of information science.

These concepts have been brought together into the fol-
lowing definition, to serve as the coverage statement for
ISA:

Information Science Abstracts covers the world’s literature on
information science—an interdisciplinary field concerned with
the theoretical and practical concepts, as well as the technolo-
gies, laws, and industry dealing with knowledge transfer and the

communications among users and their behavior as they seek to
satisfy their information needs.

field of information science is broadening, and the area of
the social and behavioral interactions between informatiori_ibrarianship and Information Science

users is appropriate for inclusion into it.

A Working Definition of “Information Science” for ISA

Perhaps the greatest difficulty one faces in deriving a
definition of information science is how to distinguish it
from “librarianship.” Several of the authors cited above

The picture that emerges of the discipline of informationaddressed this question. Saracevic (1999) concludes that
science is that of a field drawing some important conceptinformation science and librarianship “are two different
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fields in strong interdisciplinary relations.” He notes that TABLE 2. Librarianship vs. information science.

current research on OPACs has had the effect of drawing

. . - Librarianship subjects
the fields closer together because OPACs are increasingly P Sub)

Information science subjects

using some of the principles developed by researchers i chives
information science, and he also suggests that the emerging

area of digital libraries will have a similar effect. Bates Buildings
(1999) takes a similar view, noting that the phrase “libraryExhibitions

. . . " Furniture
and information science” has become common. She alsg

. . . . . ibrary organization
notes that librarianship has a more service-oriented valugprary use and users
system. Summers et al. (1999) cite earlier work suggestingoans

that information science is an academic discipline rather

Artificial intelligence, expert
systems

Basic information science research

Behavioral sciences

Fuzzy logic/fuzzy searching
Information industry/marketplace
Information professionals

Information technologies technical
aspects (i.e. computing,

than a professional activity. They also suggest that “infor- o Internet, telecommunications)
anagement, budgeting, finance Law/legislation/regulation

matio_n sci_entists” add value to their work by_ evgluation, an(iz:(,ﬂeriaIS Natural language processing

that “librarian” has a somewhat more negative image. TheSgiicroforms Reading (literacy)

points can be hotly debated at length; we do not enter inteuseums Subject area databases

such a debate here. Nonprint materials Types of literature

To help resolve this question, the subject classification of'd and rare materials

Library and Information Science Abstrac(&ISA) was ;;ommo(zltg)lgs

examined. Table 2 lists some of the differences. The leftypes of library staff

column lists the subjects that LISA covers that ISA doesuUsers (various types)

not. They are more related to librarianship. The right col-Vehicles

umn lists the subject areas covered by ISA but not by LISA World librarianship

These terms are more focused on “pure” information sci-

ence. In general, ISA concentrates on the theoretical and

practical aspects of the knowledge transfer process and its

supporting technologies, while excluding coverage of basi¢nformation science, several investigators have used biblio-

librarianship issues such as library facilities, budgetingmetric and other techniques to develop maps showing the

personnel management, étc. relationship of information science to other fields. The fol-
lowing studies are relevant and provide helpful background
in this area.

Information Science Map

Having arrived at a definition of information science, one (1) McCain (1995) used a codescriptor analysis of the 1993
can then enumerate the specific subjects that should be issues of ISA and derived a mapping of the topics it
included in it, as well as the closely related fields, to yield covered. She concluded that ISA’s subject coverage
a selection guide for ISA. It was helpful to express the centers on three major areas: databases and information
results as a “map” of the field, in which the basic subjects retrieval, information management, and implementation
comprising information science are shown in a “core” at the of information technologies in libraries. (Several signif-
center, with related fields surrounding the core—see Figure 3t changes have occurred in the information field

. . - . ; even in the few years since McCain published her
3.The f!elds most closely relate_d to qurmatlon_suence are: results in 1993. The Internet has become pervasive,
CO”?IOEJ“”Q teCh”O'_OQY’ behavioral science, Ilbrarlanshlp., database and searching technologies have advanced,
statistics, communications, law and government, communi- and electronic publishing has become widespread.) Mc-
cation, and other subject disciplines. Each of these related Cain (1998) also noted that the 1993 issues of ISA
disciplines, of course, has its own subject map, a portion of contain an unusual preponderance of patents. (Patent
which would overlap information science. It is important to coverage in ISA was suspended in 1996 and has not yet
distinguish the subdisciplines that fall within the scope of been resumed.)
information science and those that fall outside of it. (2) Inan outstanding and extremely thorough study, White
and McCain (1998) used author cocitation analysis to
derive the subdisciplines of information science. They
divided the field into two major specialties: experimen-
tal and practical information retrieval, and scientific
communication as exemplified in bibliometrics, citation
studies, and the like. Of special interest here are White
and McCain’s 12 subdisciplines, or specialties, in in-
formation science: (a) experimental retrieval; (b) cita-
tion analysis; (c) on-line retrieval; (d) bibliometrics; (e)
general library systems; (f) science communication; (g)
user theory; (h) OPACS; (i) imported ideas; (j) indexing
theory; (k) citation theory; (I) communication theory.

Literature Review

This is by no means the first use of a map to portray the
relationships between a field and its related disciplines. For

“In practice, the definitions presented here are interpreted somewhat
broadly when selecting material for coverage in ISA, so some articles on
these subjects may be included, especially if they discuss other areas of
information science as well.

50 JOURNAL OF THE AMERICAN SOCIETY FOR INFORMATION SCIENCE AND TECHNOLOGY—January 1, 2001



I‘:amm\ -"q---"'-,‘
il - , -~ Behavioral Sciencé ~
Ergonomics
! Software \\ Human-computer W ‘
! Hardware / , . \ interface
! Storage \  Information Science .
g " . Human factors -"'
1 Electronic mail \ Properties of information > - L
1 Multimedia | Information access N e e
1 Document management |  Information industry/markets/players " o it ol T
\ Security, access control 1 Knowledge organization e Mﬂm -
Voice recognition 1  Fublishing ’ Types of libraries ~
\ Machine translation ! Information marketingleconomics / Systems Library cperations %

n Al expert systems ¥ Database production

Llhranr management
1 Coﬂsortla!nehﬂorknl: s ]

», Fuzzylogic, NLP f Electronic information systems  \  Education/training
> loternet, WWW Online searching “ Digital libraries ~_ Buildingsffurnishings
- . Current awareness i - e
Lt e - Database design T S mmn -
History - , s i L
-' Leﬂ, @vemment ! ,-~  Statistics o e
Copyright Bibliometrics Other areas
opyright ) - : t 3
‘ Other areas Privacy - S~ Scientometrics
5 Contracts » - S MCItnhon analysis e
i g ,6 . P
- ther subject drsc:pfme.?\
r Cammumcatron\ { Information coverage
/  Speech Editing ,/ Databases
I Text Writing Il Subject-specific search strategies
\\ Video Linguistics »
Ete. s A
o ol \  Biefogy Engimnng
\Gﬁmﬂm Medicine ’
B - -
s“___'n

FIG. 3.

White and McCain went on to map the authors working
in each of these areas and also the changes in the maps
that have occurred over the years. Two of their conclu-
sions are especially relevant: (a) information science is
a versatile discipline that provides breadth and focus,
and (b) it concentrates on “the human-literature bar-
rier.” Perhaps more than any other study, this work has
helped crystallize the concepts presented here, espe-
cially in preparation of the map.

Using citation analysis and ISI'3ournal Citation Re-

ports Rice (1990) derived a list of 77 core journals in

communication and library/information science. He
then ranked and clustered the journals at several points
during the decade 1977 to 1987, and concluded that
there were two distinct subdisciplines in communica-
tion and three in library/information science. He also
observed that changes occurred within each discipline
but not across them.

(4) Using data from 1973 to 1975, Small (1981) also
derived a list of core journals in information science
and listed several of the most highly cited articles in
the field, clustering them by subject. Using multidi-
mensional scaling techniques, he was able to map
information science and develop a citation network
with closely related fields. He concludes that infor-
mation science is relatively isolated from the social
sciences (he did not examine its relation to the phys-
ical sciences).

®3)
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Information science map.

(5) Yerkey and Glogowski (1990) studied the appearance
of abstracts on library and information science topics in
a range of bibliographic databases covering other sub-
jects. They grouped the articles into seven major subject
categories: librarianship, libraries, library materials, or-
ganization and administration, reader services, technical
processes, and information storage and retrieval. The
largest number of postings they identified were con-
cerned with library materials, organization and admin-
istration, and reader services. They listed the most pro-
ductive databases in each category and the search strat-
egies they used for each of the seven categories.
Because their study focused on non-information science
databases, ISA and its competing databases were not
included, although they obtained their search terms
from the subject classification used lybrary and
Information Science Abstract&ISA).

Map Derivation

Figure 3, the map of the field of information science, was
derived using the above definition of information science,
some of the results of the studies cited above, and empirical
knowledge of the field as gained from lengthy experience.
In the central core of the map, the major subjects and
subdisciplines of information science are listed. Disciplines
outside the central core overlap the core concepts of infor-
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mation science. The boundary between the core and externfdrmer chair of DAI, in the preparation of this article.
disciplines passes through the related fields; subfields rele-
vant to information science are placed inside the boundary.

All the central subjects and many of the related ones (eSBeferences

pecially those areas inside the boundary) are appropriate f@ates, m.J. (1998). Indexing and access for digital libraries and the
coverage in ISA. Internet: Human, database, and domain factors. Journal of the American
Society for Information Science, 49, 1185-1205.
Bates, M.J. (1999). The invisible substrate of information Science. Journal
of the American Society for Information Science, 50, 1043-1050.
The turn of a year is traditionally an occasion for both Bohnert, L.M. (1989). Information science: What is it? ... Why not try
anticipating the future by Iooking forward and for retrospec- information retrieval again? Bulletin of the American Society for Infor-

i by looki back d. The beginni f il mation Science 15(7), 18.
lon Dy looking backward. [he beginning of a new milien- Buckland, M. (1999). The landscape of information science: The American

nium is an especially significant time. This millennium  society for Information Science at 62. Journal of the American Society
issue of JASISTis, therefore, a highly appropriate time to  for Information Science, 50, 970-974.

review the history of our field and to discuss some ongoingPiener, R.A.y. (1989). Info_rmation s_cience: What is_ it? .. :What should it
improvements in one of its major A&l publicationsl-ﬂ#or- 'be’? Bulletin of the American Society for Informatlorj Suencg 15(5), 17.

. . . . . Ding, Y., Chowdhury, G., & Foo, S. (1999). Mapping the intellectual
mation Sc!ence AbStraCt-ghls_ article has mc_or_p_orated k_mth structure of information retrieval studies: An author co-citation analysis,
retrospective and forward views. Past definitions of infor- 1987-1997. Journal of Information Science, 25, 67—78.
mation science have been considered, and from them, a newsrradane, J. (1980). Information science? Journal of Information Science
working definition for ISA to be used going forward has 2. 313-314. S _ _ -
been derived. The definition reflects a progression from thé‘;lullano, V.E. (1969). The relationship of information science to librari-

. . o anship—Problems and scientific training. American Documentation 20,
previous document-centric definitions and accommodates 344-345

the new Internet dominated technologies of not only th&jarmon, G. (1971). On the evolution of information science. Journal of the
present, but also the coming initial years of the new mil- American Society for Information Science 21, 235-241.
lennium. Hawkins, D.T. (1987). The commodity nature of information, ONLINE

It is important to recognize that the definition of infor- 11(1), 67-70. ) )

tion science is not static. Particularly in such a fast_Hoshovsky, A.G., & Massey, R.J. (1968). Information science: Its ends,

ma ) . o . y ] means, and opportunities. Proceedings of the American Society for

moving area and especially in the industry that is dependent |nformation Science Annual Meeting, 5, 47-55.

upon its basic principles, change is a continuing fact of life.Jacso Paer (1997). Databases: fe€s picks & pans. Database 20(1),

Paradigms change. Players and markets change. Technolo84-87. _ _ o N

gies advance. New technologies appear, and old ones di&lempner, I.M.. (1969). Informayon science unlimited? ... A position
The concepts developed and presented in this articld 2P American Documentation 20, 339-343.

appear. p i P P CI_ etz, B.-A. (1993). ASI's “other” journal: Information science abstracts.

must be regarded as fluid; they are not expected to remainey words 1(7), 13-14.

constant during the coming years. Indeed, one of the valutucky, R.W. (1989). Silicon dreams. New York: St. Martin’s Press.

able functions of an A&I publication is to track the literature Machlup, F., & Mansfield, U. (Eds.). (1983). The study of information:

and to identify the changes (ideally early in their lifetime) so _'nterdisciplinary messages. New York: John Wiley & Sons.
McCain, K.W. (1995). R&D themes in information science: A preliminary

_that I_nformatlo_n_user_s will be aware of them and can make co-descriptor analysis. In M.E.D. Koenig (Ed.), Proceedings of the fifth

intelligent decisions in both the professional and personal interational conference of the international society for scientometrics

areas of their lives. and infometrics (pp. 275-282). Medford, NJ: Learned Information, Inc.
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