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The Key Concepts and the Relationship between Them in the Specialty:
The Knowledge Structure Derived from the Content Analysis of
the Co-Citation Context

W B F Al

Yasunori Saito

Résumé

A method is described for deriving the knowledge structure in the specialty. The knowl-
edge structure is represented by the key concepts and the relationship between them in the
specialty. The key concept is derived from the analysis of the passages which cite the core
(highly cited) document in the specialty. The relationship between the key concepts is derived
from the analysis of the passages which cite the two core documents together. The content
analysis of the co-citation context reveals how the key concepts represented by the core docu-
ments are associated.

The method is applied to the co-cited documents in the specialty of library and information
science. The knowledge structure is derived based on the original co-citation map. The char-
acteristic of the resulting knowledge structure is discussed and compared with that in the
specialty of biomedical science. It is found that the degree to which the consensus of the re-
lationship between the key concepts in the specialty of library and information science is lower
than in the specialty of biomedical science.
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@ The cumulative nature and the expo-
nential growth rate of science is well
known. According to Price (23) science
grows by a factor of 10 every 50 years.
He states that since science began, 10
million scientific papers have been pub-
lished and the output is being doubled
every ten years.

Library Resources & Technical Services, v. 12,

Cooper,M. “Criteria for Weeding of Collections",‘
gn<

No. 3, p. 339. (1968)

® In some
fields, the “invisible college” may be so
effective that most scientists are aware

of the research which their colleagues

are doing.'®
i/ Crane, D. “The gatekeeper of Science”.
S8\ The American Sociologist, v. 2, p. 196 (1967)
® The production of scientific

papers is important to them because it is to
a large extent a measure of the degree to
which scientists are indeed scientists. Since
the number of papers which scientists publish
varies enormously (Price, 1963:45), and
if publication of scientific papers is an in-
dication of scientists’ worth to the com-
munity, then some scientists are apparently
worth more than others.

, Gaston, J. “The reward system in British
science”. American Sociological Review,
v. 35, p. 718 (1970)

In his book Little Science, Big
Science (11), de Solla Price remarks
that most scientists “have a secret hope
that some standard will be found for
the objective judgment of their own

»

caliber and reputation. . . .

W Margolis, J. “Citation indexing and evaluation)
i of scientific papers”. Science, v. 155, p. 1214
(1967)
® The problem of achieving a public
identity in science may be deepened
by the great increase in the number
of papers with several authors (I, chap.
3; 19; 20, p. 87) in which the role of
young collaborators becomes obscured
by the brilliance that surrounds their
illustrious co-authors.

i/ Merton, R. K. “The Matthew effect in Science”.
g\ Science, v. 159, p. 58 (1968)
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Price
has stated that some but not all scientists in
a particular research area maintain a high
level of informal communication and that
information received in this manner is essen-
tial for the conduct of effective research
(Price, 1963).

However, the existence of “invisible col-
leges” has been difficult to prove. Scientists
have many contacts with other scientists in
their own research areas and in other fields,
some fleeting, some lasting.

If social organization exists in a research
area, it is likely to be based on a number
of different types of social ties. Informal
communication regarding research findings,
research-in-progress, and research techniques
represents one way in which members of a
problem area can be linked to one another.

When scientists in an area are linked by
ties based on influences regarding the selec-
tion of research problems and techniques,
their publications in the field build upon
ideas expressed in previous' works and are
closely related. Price (1965) has argued that
this is the case in fields where new knowledge
is developing rapidly.

H
i

a test of the “invisible college” hypothesis”. Amer-
ican Sociological Review, v. 34, p. 335~337 (1969))

FAR FEIBIRG £D 1

<Crane, D. “Social structure in a group of scientists :>

COWTEHEWLHER WA 7 4 —<v - 38 2=
—Va BV, TRIXBMOATIREL TR OIS,
ZDFlE LT Price 2 o #% Crane 3EY EJF T
%
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K¥E| oFEXHETS (EXPLAINS) 0 & LCHE
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335 12o0fE LT, Price 1 o MPSEwiBEnERk
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The age-distribution of footnote citations,
however, is influenced not only by authors’
selectivity, but also by the general growth of
the relevant literature. Price (1963: 81;
1965:513) has shown that scientific publica-
tion has been growing exponentially, and sug-
gested that this growth largely explains the
concentration of citations among articles re-
cently published.

In summary, we have stated more pre-
cisely the model used by Price; questioned
. the implication of Price (1963: 79-81;
1965: 513) that the decay constant found
from the t, distribution of citations given at
time t should be the same as the growth
constant of articles generally;

citalions“. American Sociological Review, v. 34,

MacRae, D. “Growth and decay curves in scientific
5
p. 631~G35 (1969)
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