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Academic research plays an important role in universities and
higher education evaluation. A correlation between a researcher’s
scope of collaboration and his/her research impact. That’s why
collaboration becomes more and more popular. When discussing about
research collaborations, we found that most of the related literatures
were based on subjects or a field. Relative few studies have been
done in Taiwan to explore the relationship between collaboration
and scholarly performance at the university level. Furthermore,
analyzing research collaborations of a whole university provides
invaluable inpust into the strategic planning of a university. Therefore,
we represent collaboration in academic papers of Web of science
(WoS) in the last two decades and analyze publication of National
Taiwan Normal University by applying several bibliometric and SNA

techniques.
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Introduction

Most coauthored academic research examines a topic or discipline for
study, and rarely explores an entire university as its focus to explore the
status of the university and its faculties’ academic collaboration. In addition,
most studies in the past have relied on bibliometric methods such as taking
the "number of articles, coauthored" to define scholars “collaborative
activity”, with few papers exploring considering how many others an
academic has collaborated with as evidence for their “collaborative activity”.
Thus, this study considers the National Taiwan Normal University (NTNU),
as a case study to apply bibliometrics and Social Network Analysis (SNA)
to explore the status and trends for co-authored student or faculty papers
published in the Web of Science (WoS) between 1990-2011, and compare
with NTNU faculty co-authored papers? We first assess the status of each
faculty’s collaboration. Next we elucidated the patterns of NTNU faculty
co-authoring efforts. Finally we enquired-into the extent of co-authoring and
its relation to the degree of academic productivity.

Methodology

We collected NTNU student and faculty papers published in WoS for
the years 1990-2011, retrieving a total of 4540 papers. Then we conducted
bibliometric and SNA analyses on the state of NTNU global academic
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collaboration trends, NTNU academic collaboration social networks, the
extent of collaboration and its relationship with academic productivity.

This study reported and analyzed the following information:

1.The number of papers published in WoS, average number of authors,
relationship between the number of co-authors and papers, the
university-wide and faculty-specific modes of collaboration.

2.Extent of Collaboration: According to the “degree of absolute
centrality" we take directly connected nodes, to analyze the number
of scholars an NTNU scholar has previously collaborated with, from
which we calculate the scholar’s Degree Centrality (DC value), and
we define the DC values as the indicator of academic collaboration
for this study, with the higher the DC value the higher the extent of
collaboration, and the higher the extent of collaboration indicating
that the scholar was collaborated with more scholars.

3.The relationship between the scholars’ extent of collaboration
and academic productivity: we use Spearman's rank correlation

LT3

coefficient analysis to explore the scholars' “extent of collaboration
and relationships and academic productivity”.

4. Dense Connectivity Analysis: We use the SNA Component analysis
to explore the network connectivity of NTNU collaborating authors.
The greater the Component scores indicates the overall network has

been segregated into many unconnected sub-groups.

Results

I. Trends in NTNU Authorship Collaboration

NTNU papers appearing in WoS are increasing annually, with the
majority consisting of works of collaborative authorship (92%). In addition,
NTNU scholars averaged 3.9 papers; among collaborative authorship
works NTNU scholars as the first author accounted for 57.6% of citations.
The NTNU College of Engineering was the leading source for WoS
papers (76.30%), followed by the Colleges of Education, and Science
and Technology. In addition, there were differences among the extent of
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intra-college collaboration, for example: the International and Overseas
Community College of Education, the College of Arts, and College of Social
Sciences, had proportionally less collaboration.

II. Co-Authorship Modalities for NTNU Academic Journal Articles

The predominant form of NTNU academic collaboration was domestic
pan-institutional (50%), followed by collaborative authorship within the
same college discipline or department (20%), then followed by international
collaboration (19%), and collaboration with another NTNU college
discipline or department (2%).

The extent of global co-authorship collaboration with NTNU reaches
to 51 countries, with the US (39.78%) predominating, followed by mainland
China (14.71%), and Japan (9.72%); the total number of global institutions
is 1,038, with the leading collaborative institution being National Taiwan
University (13.78%), followed by the Academia Sinica (9.56%) and
Tsinghua University (4.06%).

In the NTNU co-authorship network, the largest sub-groups cover
85.3% of scholars, indicating that 85.3% of the nodes can be connected
directly or through other nodes mutual circulation, while the remaining
14.7% of the nodes are dispersed into 274 sub-groups, indicating that some
scholars still tend to publish in closed and fixed modes of coauthorship.

I1I1. Relationship between Extent of Collaboration and Academic
Productivity

This study considers DC value as an indicator of the extent of
collaboration, and the study found that those with higher DC values
coauthored papers with 1-8 other NTNU faculty or student scholars. Also, in
terms of the relationship between the extent of collaboration and academic
productivity, the data indicated that there was a slightly positive correlation
(.471).

Amongst the co-author networks of NTNU scholars with high DC
values, the study found that most co-authors were peers; moreover, most of
the scholarship with these scholars was interdisciplinary; and if we deem
strong ties to exist among faculty at the same institution and in the same
college, with interdisciplinary collaboration viewed as weak ties, then the
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study results confirm the weak link analysis proposed by Granovetter.

Conclusion and Future Work

NTNU has a proliferation of collaborative authorship academic papers,
primarily from the faculty of the College of Engineering. The co-authorship
patterns most prevalent among NTNU scholars was pan-institutional,
with the leading examples of global collaboration with the US, mainland
China, and Japan, and the most common collaborating institutions being
the National Taiwan University, Academia Sinica, and Tsinghua University.
Also, the study indicated a slightly positive correlation between the extent of
collaboration and academic productivity.

For follow-up research, this study proposes the following future
research directions:

1.To add Scopus (the non-repetitive portions), as well as TSSCI
journals, for more inclusive coverage of academic productivity and
the state of academic collaboration.

2.Undertake multi-school comparative analyses, to understand the
overall status of Taiwan’s academic collaboration and productivity.

3.The nature of the academic discipline affects academic collaboration
modes, academic productivity and impact, so future studies should
pursue in-depth analysis of the respective discipline’s collaborative
modalities, and the time needed to organize a collaborative team.

4.Regarding the “relationship between the extent of collaboration and
academic productivity”, future studies can undertake social network
analysis for indicators such as “Fraction” for evaluation.
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