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Abstract

Applying methods in bibliometrics and social network analysis (SNA), the paper sets out to
examine interdisciplinary knowledge transfer and synthesis of the Science, Technology and Society
Studies (STS) community in Taiwan. Based on 61 STS members’ journal articles, the researcher
created two relational matrices to represent the intellectual structure of the community, one through
bibliometric coupling technique; the other, author co-citation technique. By applying several SNA
techniques, we were able to analyze the intellectual configuration of STS community across different
disciplinary boundaries. Research findings show that the network connection density tends to be
low and that there are several central figures exerting greater influence on network cohesion. Based

LT3

on actors’ “structural equivalence”, the network was divided into 7 to 8 subgroups that occupy
different structural positions in the network. The within- and between- subgroup connection was
further analyzed. The findings suggest that the network is woven on the basis of research topics and
issues instead of disciplines. The connection among sub-groups points to the existence of knowledge

redundancy, which could be critical in maintaining network cohesion in a heterogeneous community.

Keywords: Interdisciplinary Research; Scholarly Community; Network Structure; Science,

Technology and Society Studies (STS); Social Network Analysis (SNA); Bibliometrics
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B RSt B A - AUNS RIS - RIGWTSE - i
Zh5E ~ BHEEASE ~ ARTHIASE « BHERRHS
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ZEHRIKIR ¢ “Learning and knowledge networks in interdisciplinary collaborations,” by C.,

Haythornthwaite, 2006. Journal of the American Society for Information Science and

Technology, 57(8).
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FEHERITR (colleagueship)

ZERIKIR © “The group structure of cocitation
clusters: A comparative study,”
by N. C. Mullin, L.L. Hargens,
P. K. Hecht, & E. L. Kick, 1977.
American Sociological Review, 42.

Rhoton#H 2 E St il SORKES £l ik ¥
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B B R B R A BORk - FE— A
(directed ) AYBRERIEHS AR AR -
k
n (n-1)

e —EfERY (undirected) BAFRAI

k
n(n-1)/2

FE—(8 A - WESEE R LHETT
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Exploring Intellectual Network Structure of an Interdisciplinary

Research Community: A Case Study of Taiwan’s STS Community
Da-Yu Yuan*, Muh-Chyun Tang**

Extended Abstract

1. Introduction

Citation analysis has been long to apply
to trace the intellectual structure of a research
community. Few studies have been attempted
in Taiwan to analyze interdisciplinary research,
especially those in social science. Applying
methods in bibliometrics and social network
analysis (SNA), the paper sets out to examine
interdisciplinary knowledge transfer and
synthesis of the Science, Technology and
Society Studies (STS) community in Taiwan.
STS community is a robust research community
that has attracted researchers from different
disciplines, ranging from sociology, law, history,
philosophy, gender studies, and medicines.

Efforts have also been made to institutionalize

their research network, with funding from
Taiwan’s National Science Council (NSC).
While the study of scholarly collaboration
in inter or cross disciplinary research has
attracted great attention, relative little has been
done to explore the intellectual structure of an
interdisciplinary scholarly community in social
sciences such as STS. In this study we set out to
explore the intellectual linkages as manifested
by authors’ citation patterns. It was hoped that
through visualization techniques, we were
able to examine closely and empirically the

knowledge structure of STS.

2. Research questions

The study set out the address the following
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questions:

e What is the attributes and typology of
the intellectual network structure in an
interdisciplinary community such as
Taiwan’s STS community? (e.g. the density,
centralization, and degree centrality of the
networks).

* Is the intellectual linkage constrained by
authors’ home institutions and disciplines?
We are interested in comparing the
intellectual networks as manifested in citation
patterns and institutional structure of authors’
affiliations.

Specifically, we would like to identify
major subgroups in the community, its within-

and between-group linkage patterns.

3. Research method

Drawing data from Taiwan Social Science
Citation Index (TSSCI), we created two valued,
undirected matrixes to analyze intellectual
structure of STS: one through bibliometric
coupling technique; the other, author co-citation
technique. For journals known to be important
for STS but not indexed by TSSCI, citations
and references data were collected by the
researchers. The dataset contains publications
by 61 STS members, resulting in a total of
151 journal articles and 9117 citations. Using
citation as evidence for intellectual influence,

we were able to apply various social SNA
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metrics to represent the intellectual structure of

the scholarly community.

4. Research results and discussion

By applying several SNA techniques,
we were able to analyze the intellectual
configuration of STS community across
different disciplinary boundaries. We looked
specifically into metrics such as Network
density, Degree centrality, Centralization, and
the Block Model of structure analysis. Research
findings show that the network connection
density tends to be low and that there are
several central figures exerting greater influence
on network cohesion. The intellectual networks
as visualized by bolographic coupling can
be seen in Table 1 and Table 2, respectively.
The results seem to suggest that research in
STS has relatively low mutual dependence, a
phenomenon often observed in social sciences.
Table 1 shows the authors’ intellectual network
as manifested by bibliographic coupling, which
can be seen as in indication of the degree to
which authors shared the same knowledge base.
The results show the interdisciplinary group of
“medicine, technology and society” to be the
largest subgroup, followed by sociology and
history. It was also revealed that there existed
dense linkage among the three groups. The
data also indicted that there is at least one most

influential figure in each of the three groups
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Table 1. Bibliographic coupling of the citation network of STS community

Medicine,
Technology and
Society

History

Table 2. Author co-citation of the citation network of STS community

Medicine, Sociology
Technology and

Society

. 'OF'!E:— \

History
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that occurs most frequently in the bibliographic
network (See Table 2).

The colors hues symbolize different
discipline, while the size of the cycle and
breadth of the link denoting citation count and
the strength of the relationship, respectively.

The density of the bibliographic network
is rather small, at about 21%, indicating a broad
and heterogeneous intellectual influence. The
density of the network is 40%, which shows
that certain authors command a great influence.
The results indicate that, as a scholarly
community, authors in STS draw on rather
diverse knowledge sources for their works,
which might not come as a surprise, considering
its interdisciplinary nature. The results also
indicted certain influential figures within the
participating discipline.

The results show that there is a low mutual

dependence among scholars in STS in terms

Table 3. Between subgroup collection as
manifested in bibliographic coupling

C:B5\‘
/ B2
B6
B4
B3 B
B7
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of cited references. Yet despite the low mutual
dependence among the researchers, connections
were found among the sub-groups. The “Block
Model” analyses were applied using CONCOR
(CONvergence of iterated CORrelatoins)
in UCINET. Based on actors’ “structural
equivalence”, the network was divided into 7
to 8 subgroups that occupy different structural
positions in the network (See Table 3 and 4).
The within- and between- subgroup connection
was further analyzed. We were able to trace
visually the intellectual interchange among
the sub-groups. The findings suggest that the
network is woven on the basis of research
topics and issues instead of disciplines. The
connection among sub-groups points to the
existence of knowledge redundancy, which
could be critical in maintaining network
cohesion in a heterogeneous community such as

STS.

Table 4. Between subgroup collection as

manifested in author co-citation

Tes <k
= B8 B7

B6
B4

<:33 B5

B2
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Our study revealed several interesting
attributes of the intellectual networks of STS
that we believe have theoretical implications
on the research of the interdisciplinary
community with diverse knowledge origins.
Most noticeably the existence of densely
connected smaller groups and the weak links
among them that provides the information
redundancy that is essential for the exchange
of ideas in a diverse group. Even though the
overall linkage density is low, the coherence
of the community was made possible by
these intellectual linkages among the smaller
subgroups. It was also recognized that,
however, bibliographic evidences reflects only
the formal aspect of scholarly communication.
It would be interesting in the future to look
into the social network among the scholars in
a loosely connected community such as STS.
A complementary study of the informal social
network might prove to be fruitful to reveal the
true nature of the collaborative patterns in an

interdisciplinary community such as STS.
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