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EDITORIAL
In and Beyond This Issue

With the publication frequency of once every three months, publishing the
Journal of Educational Media & Information Science (JoOEMLS) quarterly means
pressed for time. Our editorial team meets regularly every week and discusses
manuscripts submitted and reviews the progress of various editorial tasks.
Moreover we plan for possible improvement diligently. Fortunately the editorial
team members are all deeply interested in publishing, particularly “scholarly
communication and publishing.” It is with this passion and spirit the team devotes
more time and effort. Many team members are able to gain experience through
participating the editorial process; and the process serves{as‘a platform for the
team members to be creative in order come up with more and better strategies
and plans, hence moving towards the direction of ‘evaluating and practicing
their studies. This juncture comes from the awareness that academic journal
“publishing” is a profession; it nurtures the kffowledge sharing and development
of an academic discipline. For years, it Sybecause we have such professional
belief and interest, we persevere and‘adhere to our aspirations and continue to
manage this publication; more so thapsother journal publishers. In a way it is hard
work. But I would like to think’that we are extremely fortunate.

So far there isn’t afwassociation or a learned society that can unite all
academic journal publishers in Taiwan; provide academic services, professional
consultation and serve‘as a channel of communication with other groups within
and outside of Taiwan. To archive that goal, if the academic journal publishers
in Taiwan could reach consensus, we can perhaps initiate something like an
Association of academic journals and slowly broaden the Association’s reach and
then transform it to a professional organization. If we establish such structure in
the future, it will be able to assist and foster more journal publishing groups. Thus
empowers the groups with professional knowledge in order to improve the quality
of scholarly publishing and serve more individuals in the academic community.

For this issue (Vol. 50, no 4) we completed reviews and revisions for a
total of sixteen manuscripts. Eleven manuscripts were rejected, which resulted
in a rejection rate of 68.75%. There are also more than 10 manuscripts that are
currently under review. Different than the previous issue, it’s interesting that
the articles published in this issue went back to the broad sense of library and
information science — the articles apply service strategies, organizational behavior
management, electronic database performance analysis, network structure analysis
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and research topic visualization, to address library or network issues. Our sincere
thanks to these authors for their contribution and for enhancing the content of this
issue.

Jeong-Yeou Chiu
JoEMLS Chief Editor
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A Study on University Circulation
Librarian’s Service Strategy to
Cope with Aggressive Patron:

The Perspective of Emotional Labor

Chen Su-May Sheih

Professor

Department of Library and Information Science
National Taiwan University

Taipei, Taiwan

E-mail: synn@ntu.edu.tw

Abstract

The aggressive patrons’ outrageous and unreasonablerbéhavior would have
serious influence on circulation librarians. However, ‘tn order to maintain the
service quality, “emotional labor” is usually perforined by the librarians when
encounter aggressive patrons. Emotional labomis the manipulation of the
required emotional expression, and the strategies used to maintain the service
quality. To understand circulation libraxians’ service strategies coping with
aggressive patrons from the perspectivé=qf emotional labor, semi-structured
in-depth interviews were conducted in, this study. The interviewees consisted
of 15 university circulation librarianssall over Taiwan. The findings revealed
that the factors which may elicit"aggressive reaction included library services
and the patrons’ personal traitsy’ And to cope with the aggressive patrons, the
circulation librarians would®employ self-controlling, surface acting, and other
service strategies suchgs\pérsuasion or active listening.

Keywords: Aggressive patron; Service strategy; Emotional labor; Circulation
librarian; Univegsity’library

SUMMARY

When encountering aggressive patrons expressing angers with irrational
behaviors, librarians providing circulation service often have difficulties dealing
with the aggressive behaviors and would affect their library service quality.
However, for maintaining library service quality, librarians need to put more
efforts on “emotional labor”, withholding personal feelings including anger,
grievance, and depression, and showing pleasant and friendly attitudes. The
efforts of service members’ adjusting personal feelings and expressing pleasant
emotions required by institutions are called “emotional labor”. For the long run,
such suppression might have a negative influence on librarians’ work efficiency,
and placing great burdens on their body-mind wellbeing, evolving negative
symptoms, such as job burnout, emotional disorders, and emotional exhaustion.



Sheih: A Study on University Circulation Librarian’s Service Strategy to Cope with Aggressive Patron 485

It is a critical issue deserving attention from library management personnel. For
addressing this problem, in this study the researcher adopted semi-structured in-
depth interview approach of qualitative research to investigate possible strategies
for academic librarians in Taiwan to deal with aggressive patrons. It is hoped
that from the findings of this study, circulation librarians would pay attention to
personal emotional labor conditions in library environments, and develop service
policies to cope with aggressive patrons, for enhancing overall performance of
reader service of university libraries.

The researcher set libraries of ten general and technology-oriented
universities as the study setting, and recruited participants with purposive
sampling approach. The researcher contacted familiar university librarians
through telephone calls, and then asked these librarians tg, recommend other
circulation librarians for participating in interviews. This study was conducted
during the period from March to May, 2008. Fifteen Jdibrarians ever encountered
aggressive patrons were interviewed, including 12females and three males, at
ages ranged from 27 to 60 years old, with an avefage of 40. In this study, 34 cases
of aggressive patrons were collected.

From the findings of interviews, it\is”shown that if circulation librarians
could not right away respond to the v€quests from aggressive patrons, or if
librarians’ responses do not matehipatrons’ expectations, patrons would feel
being given a hard time and“deyelop discontented feelings, and the aggressive
patrons would express neégative feelings in direct or indirect ways. Based on
the interview data regarding characteristics of aggressive patrons’ behaviors, the
researcher categorized*aggressive behaviors into direct and indirect aggressive
types. Patrons ef direct aggressive type would express emotions by showing
angry expressions, attacking librarians with aggressive verbal languages, or
scolding. Some patrons even resort to violence and get physical conflicts with
librarians. On the other hand, patrons of indirect aggressive type tend to express
discontents through mocking, deriding, slandering, rumor mongering, or speaking
sarcastically and scornfully. Some would adopt indifferent attitudes, keep silence,
or deliberately refuse to react, for making circulation librarians feel embarrassed
or lost self-confidence.

The summary of findings and conclusions will be presented as below.

1.The causes of patrons’ aggressive behaviors

Among the 34 cases of aggressive patrons, 24 were involved with library
contexts, and could be categorized into factors regarding library regulations and
system, library service, librarian attitudes, and other patrons. Another 10 cases
were resulted from patrons’ personal traits, regarding relatively more sensitive
feelings that misled patrons to feel provoked or harassed by librarians. Some
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patrons aggressively interacted with librarians because they were biased against
libraries, or just in a low mood at the particular moment.

2.Service strategies of how circulation librarians dealing with aggressive
patrons
Service strategies of how circulation librarians dealing with aggressive

patrons could be categories into three: dealing with one’s own negative feelings,
expressing positive emotions, and dealing with others’ negative emotions.
(1) Dealing with negative personal emotions
Withholding and suppressing negative feelings is how the interviewed
librarians usually coped with aggressive patrons. Among the interviewed
librarians, only one ever really got involved in direct conflicts with patrons.
When feeling offended by patrons’ behaviors and attitudes, some interviewed
librarians would adopt a more serious manner and tone, indirectly tfevealing one’s
own negative feelings.
(2) Displaying positive personal emotions
When encountering aggressive patrons, some interviewed librarians would
employ strategies of “surface acting” and “deep acting”. “Surface acting” refers
to showing positive emotions even though,privately being dissatisfied with
patrons’ manners and behaviors. MeanWhile, some librarians adopted “deep
acting” strategy by evoking sympathyhand changing one’s conceptions and
interpretations toward patrons’ aggressive behaviors, in a way of showing positive
attitudes as though evolved from the’deep of their hearts.
(3) Dealing with othefs’ negative emotions
Most of the interviewed librarian of this study adopted the “persuasion”
strategy. When encOunte€ring aggressive patrons at circulation desks, some
librarians would fmandge to ask the patrons to leave the public area first, and
resume negotiation in a more private setting, for not causing inconvenience to
other patrons. When not being able to handle situations involving aggressive
patrons, some interviewed patrons would refer to assistance from others, such as
colleagues or departments that should be responsible. The findings also revealed
that the interviewed librarians would incorporate different service strategies
depending on situations. For example, when aggressive patrons showed overly
excited or strong attitudes, some librarians would first show willingness to listen
for calming the patrons, and then find appropriate time to reason with the patrons.
Based on findings of this study, the researcher made suggestions below for
circulation librarians. (1) Making self-management of conceptions: librarians
should keep positive thinking, understanding that the core value of library work is
serving patrons and pointing out possible solutions to their problems; (2) Adopting
strategies of deep acting and empathy: librarians should try to understand patrons’
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thinking and uneasiness, and express positive emotions as if from the bottom of
hearts; (3) Showing willingness to listen for building partnership with patrons:
librarians should attentively listen to patrons’ complaints for showing concerns
and respect, and making patrons realize that librarians are willing to addressing
problems with them; (4) using “I-statement” and appropriate body languages:
librarians should make sentences of “when I (hear/see)..., I feel..., because
..., please...” to express self-declaration messages, and use appropriate body
languages, such as courteously standing up, adopting calm and sincere voice tone,
giving friendly looks, and making mild hand gestures.
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A Study of the Relationship among
Leader-Member Exchange, Job Autonomy
and Organizational Citizenship Behavior of

the University Librarians in Taiwan

Yu-Ping Peng
Assistant Professor
Department of Library & Information Science
Fu Jen Catholic University
Taipei, Taiwan
E-mail: 084361 @mail fju.edu.tw

Abstract

The directors of university libraries must inspitelibrarians to engage
organizational citizenship behaviors to enhance*erganizational performance
and service quality. Based on a structuralleqtiation modeling, this study
examines the relationship among leadersinember exchange, job autonomy
and organizational citizenship behavior ‘ofthe university librarians in Taiwan.
Findings indicated that leader-member_exchange is positively related to job
autonomy, and job autonomy is positively related to organizational citizenship
behavior. Job autonomy plays,a partial mediating role in the relationship
between leader-member exchange and organizational citizenship behavior.
Finally, the study providés the conclusions and implications for the library
profession.

Keywords: Leadersmember exchange theory (LMX); Job autonomy;
Organizational citizenship behavior(OCB); University librarians

SUMMARY

Enhancing university librarians’ behavioral perfomance through appropriate
leadership is a worth-noticing research topic in management studies field. Due to
the increasing environmental unpredictability, organizations get more concerned
about whether members could perform tasks beyond basic requirements of job,
for coping with unexpected environmental changes (Katz, & Kahn, 1978). This
capability is named “organizational citizenship behavior (OCB)” by Smith, Organ,
and Near (1983). If members perform higher-level organizational citizenship
behaviors, it could enhance organizational performance (Organ, Podsakoff, &
MacKenzie, 2005) and service quality (Castro, 2004; Schneider, Ehrhart, Mayer,
Saltz, & Nilles-Jolly, 2005; Yoon, & Suh, 2003). Therefore, it is important
for university library administrators to encourage librarians’ organizational
citizenship behaviors. Leadership is an important antecedent variable (Podsakoff
et al., 2000), thus the focus of this study is “learder-member exchnage theory”
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(LMX), which emphasizes that the quality of exchange relationship between
learders and members would affect members’ work attitudes and performance
(Liden, Sparrowe, & Wayne, 1997), and have positive impacts on variables
of organizational behaviors, such as organizational effectiveness, member
performance, and attendance rates (Graen, & Scandura, 1987). Through what
kind of mechanism does the exchange relationship between leaders and members
affect members’ organizational citizenship behaviors? Does job autonomy have a
mediation effect on the relationship between members’ exchange (antecedence)
and organizational citizenship behaviors (consequence)? Based on the reasoning
above, the research goals of this study include:

1. building the relationship mode among leader-member exchange (LMX),
job autonomy and organizational citizenship behaviors(OCB), of university
librarians.

2. investigating whether university librarians’ awareness’ of job autonomy
has a mediation effect on the relationship between leader-member exchange (LMX)
and organizational citizenship behaviors (OCB).

Literature Review and Hypothesis Building

1.LMX

LMX is based on social exchange)theory, claiming that learders tend to
develop mutual exchange relationShips of support, trust and loyalty with some
trustable members, and would _evolve to two-way reciprocal relationships
(Dienesch, & Liden, 1986)., Ieaders tend to expect members to willingly
undertake extra-job dutiesyand would reward members who perform non-
structural tasks with personal and job-related resources (Graen, & Cashman,
1975). For rewatding and maintaining high-quality leader-member exchange
relationships, members would develop more positive work attitudes and present
higher-level task effectiveness and contextual effectiveness (Erdogan, & Enders,
2007).

2.Job Autonomy

Job autonomy is an indicator of whether librarians have freedom and rights
for job-related decision making (Lim, 2008; Rockman, 1984), and is also deemed
as an important management approach for leaders to affect members’ work
effectiveness (Smirchch, & Morgan, 1982). Leaders could enhance members’
awareness of job autonomy through seeking new work perspectives, developing
new working methods, or providing personal guidance (Piccolo, & Colquitt,
2006). If members and leaders have high-quality relationships, learders are
more able to carry out the leadership behaviors mentioned above for enhancing
members’ awareness of job autonomy.
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Hypothesis 1: When university librarians have higher level of perceived
leader-member exchange relationships, they tend to have higher-level awareness
of job autonomy.

3.Organizational Citizenship Behaviors (OCB)

When members have higher-level awareness of job autonomy, they tend
to have more opportunities to adopt positive behaviors that are beneficial to
organizations, and are able to present higher-level organizational citizenship
behaviors. This is because members have greater freedom on deciding how to
perform job tasks, and thus have greater flexibility on carrying out tasks (Dierdorff,
& Morgeson, 2007).

Hypothesis 2: When university librarians have higher-level awareness of job
autonomy, they tend to have higher level of organizational citizenship behaviors.

4.Relationship among leader-member exchange (EMX), job autonomy,
and organizational citizenship behaviors (OCB)
Members need to perceive greater freedom_om making decisions about

carring out creative ideas. They must have higher level of job autonomy for
them to apply personal unique working metheds and knowledge in carring out
tasks, and engage in higher-level organizational citizenship behaviors (contextual
effectiveness). Leaders’ capacities and‘fights regarding job design would affect
their abilities of enhancing member§” work effectiveness (Jensen, 1997). When
members and leaders have high-duality leader-member exchange relationship, and
when leaders have capabilities and rights to design and offer tasks of higher-level
job autonomy, member§, are’ more likely to present higher-level organizaitonal
citizenship behaviors,(contextual effectiveness).

Hypothesis®3: WUniversity librarians’ awareness of job autonomy has a
mediation efféction relationships of leader-member exchange and organizational
citizenship behaviors.

Research Methods
(LMX) organizational
leader-member > job autonomy > citizenship
exchange behavior

Fig.1 Research Framework

Measurement variables include leader-member exchange, job autonomy,
organizational citizenship behaviors, and population statistics variables. Methods
of data analysis include descriptive statistics, valitidy and reliability analysis, and
structural equation modeling.
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Research Findings and Analysis

Most of participants in this study are married female librarians at their
thirties with higher-education degrees or diplomas. Two-stage strcutional
equation model (SEM) is used for data analysis.

The first stage involves testing the validity, reliability and goodness of fit
of the tested model. The second stage involves testing of hypotheses and the
mediation effect of job autonomy through SEM. The goodness-of-fit of construct
measurement models is revealed in the results of NCI(Xz/df) ~ NFI ~ CFI, which is
acceptable. The construct validity and convergent validity of the measuring scale
are established. Goodness-of-fit of structural modeling is within an acceptable
range. Hypothesese 1,2 and 3 are supported.

0.33%* 0.28%*
(1=6.22)

orgarizational
citizenship
behavior

(LMX)
leader-member
exchange

job autonomy

*indicates that p<0.05
Fig.2 Empirical Analysis of the Theoretical Model

(LMX) 0.20%*(t=3202) organizational
citizenship

behavior

) 4

leader-member
exchange

*indicates that p<0.05

Fig.3 Relationship Model of Leader-Member Exchange (LMX)
and Organizational Citizenship Behaviors (OCB)

0.11%(z=2.05)

0.28%
(1=4.99)

0.33*
(1=6.22)

(LMX)
leader-member
exchange

organizational
citizenship
behavior

job autonomy

*indicates that p<0.05
Fig.4 Mediation Model of Job Autonomy on Relationships of Leader-
Member Exchange and Organizational Citizenship Behaviors

Table 1 Direct, Indirect and Overall Effects of Leader-Member
Exchange on Organizational Citizenship Behaviors

direct effect Indirect effect overall
route
Ya t Vo¥B.  Sobel'sz  effect
OCB 0.189
LMX — OCB 0.11 2.05*
LMX — job autonomy — OCB 0.079 3.39%

Notes 1. v, is correlation coefficient between the independent variable and
the dependant variable; v, is correlation coefficient between the
independent variable and the intervening variable; 3, is correlation
coefficient between the intervening variable and the dependant variable.

2. *indicates that p<0.05
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Conclusions and Suggestions

Results of Hypothesis 1 reveal that there is a positive relationship between
leader-member exchange and job aunonomy among university librarians. Results
of Hypothesis 2 show that when university librarians have higher-level awareness
of job autonomy, they tend to have more opportunities of choosing higher-
level organizational citizenship behaviors. Results of Hypothesis 3 indicate
that job autonomy has part mediation effect on relationships of leader-member
exchange and organizational citizenship behaviors. It is suggested that leaders
should reinforce leader-member exchange, enhance librarians’ job autonomy,
and enourage organizational citizenship behaviors.
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Abstract

Past studies on library performanee evaluation mainly investigate the physical
resource utilization. However{thelpopularization of the internet has increased
the deed and investment in electronic database day by day, as well as the
need for assessment on the usage efficiency of electronic database. This study
took a military universitySibrary for example, and used the data envelopment
analysis (DEA) where multiple inputs and outputs can be concurrently
assessed to introduce Fuzzy AHP to obtain the relative weights of various input
and outputs,dnfoxder to assess the usage performance of library electronic
database. Thissstudy found that the cause for the overall technical inefficiency
was pure technical inefficiency. To improve the inefficiency, it is necessary to
adjust the management and allocation of resources. In terms of the change in
total productivity in a longitudinal aspect, a declining trend was observed in
the databases, such as ASME, SDOL and EBSCO that the main cause was the
decline in technical efficiency change. The research model with combination
of relative efficiency and criteria weighting perspectives can be provided
as reference to libraries for the practical assessment and modification of
databases.
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SUMMARY

Introduction

Under the double pressure of library budget cuts and increasing cost on
electronic database creation year by year, this study tries to build a performance
evaluation model of electronic databases, for libraries to consider when evaluating
the performance of purchased electronic databases. Most previous studies used
the “relative efficiency” concept from data envelopment analysis (DEA) as the
main approach to assess the overall library performance; however, few studies
ever focused exclusively on evaluation of electronic databases. Furthermore, the
radial efficiency of DEA is often questioned with the problem of over-estimating
efficiency values and overlooking the weighing of input and output values,
which would affect the objectivity of evaluation outcomess“~Thus, non-oriented
slack-based measure (SBM) is adopted in this study tof@valuate the utilization
efficiency of electronic databases. SBM-based Malmquist Index is used to track
the longitudinal performance of databases for investigating the efficiency stability
of databases in different time-periods. In addition, because the environments
and users’ characteristics of university libraries are varied widely, these factors
would influence how much each librarycyalues the input and output factors of its
databases. Therefore, fuzzy analytic*hierarchy process (FAHP) is used to obtain
the relative weights of various input§’and outputs. Lastly, relative efficiency and
Malmquist index (MI) are inCorporated to build management decision matrix, for
decision makers’ referencer

Researeh Design and Empirical Findings

1.Decision Making Unit (DMU) defined
From thenlist of electronic databases purchased by some university library
during the year of 2011-2012, after crossing out databases with incomplete data
on inputs and outputs, twelve electronic databases of full-text in English were
selected for evaluation. However, for corresponding to rules of thumb for the
number of DMU, the concept of window analysis is adopted, the two-year period
was divided into 24 DMUs for analysis.
2.Selection of Inputs and Outputs
Inputs
(I)Number of database usage: statistics on the number of users who use
the electronic databases for academic and research purposes.
(2) Acquisition cost: the price that database servers charge on one or a
bunch of databases.
(3)Number of journals included: the number of journals included in the
electronic database
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Outputs
(1)Number of session: the number of users’ successful connections to the
database or online public access catalogues.
(2)Number of search: the number of users’ searches in databases or online
public access catalogues.
(3)Number of download: the number of users’ downloads of electronic
part or full texts.

3.DEA and Productivity Change Analysis

The results showed that four databases including ACM had the best overall
technical efficiency (OTE) values over two consecutive years, and the cause
of overall technical inefficiency was pure technical inefficiency. Meanwhile,
variable returns to scale (VRS) of non-oriented SBM was used to compute slack
variables, for understanding how each decision making unit codld improve and
adjust directions and percentages regarding DMU inputs and outputs.

As to dynamic efficiency analysis, twelve electronic databases were analyzed
for their productivity change, technical change, and t€ehnical efficiency change
during the two-year period on a seasonal basis, with¥a total of six inter-season
units. The results showed that the average of total factor productivity Change was
1.220, indicating that there was a progressive:trend in the total factor productivity
of library electronic database usage, with-'only two inter-season units having
averages lower than 1. The regressive tfend at the end of the analyzed period
was caused by a regressive technical change (a regressive efficiency frontier);
while the regressive trend at th€ybeginning of the analyzed period was caused
by a regressive technical éfficiency change, which was mainly resulted from a
regressive scale efficiency.Change.

Table 1¢ SMalmquist Indices (September 2011-2012)
of electronic databases

Technical Technical Pure technical ~ Scale Total factor

Database efficiency change efficiency  efficiency productivity

change change change  change(MI)
ACM 1.063 1.091 1.073 0.991 1.161
ACS 1.046 1.326 1.049 0.997 1.426
AIP 1.007 1.239 0.993 1.014 1.259
ASCE 1.120 1.122 1.310 0.855 1.271
ASME 0.784 1.149 0.968 0.810 0.851
EBSCO 0.794 0.838 1.977 0.402 0.664
IEL 0.966 1.035 0.975 0.991 1.002
JAS 1.046 1.090 1.066 0.981 1.134
OSA 1.126 1.267 1.270 0.887 1.301
PAC/PIC 2202 0.991 2.085 1.056 2473
PQRL 1.124 1.059 1.105 1.017 1.122
SDOL 0.978 0.990 1.025 0.954 0.981

Average 1.105 1 1.100 1 1.241 1 0913 ] 1.220 1
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In terms of the total factor productivity change analysis, nine databases
including ACM showed a progressive growth in productivity (MI>1). Three
databases (ASME, EBSCO, SDOL) showed a regression, with the EBSCO
database having a significantly low value (0.664), which was caused by a low
technical efficiency change (0.794) resulted from a massive regression of scale
efficiency change (0.402). Therefore, it is suggested that when evaluating the
EBSCO database, the efforts should be put on increasing the output scale (such
as increasing the number of session or download), which might be helpful to
efficiency improvement. Lastly, with relative efficiency as the lateral axis and MI
the vertical axis, management decision matrix was created as Figure 1, for library
decision makers’ reference when considering in enhancing library performance
and allocating resources.
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Fig.1 Management Decision Matrix

Conclusion

The results of this study showed that the cause of overall technical
inefficiency was pure technical inefficiency, while three DMUs including
EBSCO-2 had the poorest performance of pure technical efficiency, indicating
that the allocation of inputs and outputs of these three DMUs should be reviewed
and adjusted immediately, for not further wasting resources. Practical methods
include making a smart purchase decision with consideration of numbers of users
and journals included. Furthermore, in addition to making a comprehensive
collection policy and making it a priority to purchase for library’s core collection,
it is also important to conduct systematic studies on patrons or users’ information
needs and information seeking behaviors, for enhancing the overall technical
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efficiency of database usage. As to the total factor productivity change of inter-
season efficiency, the results showed that nine databases including ACM had
a progressive trend in total factor productivity change (TFPC), while three
databases including ASME had a growth regression caused by a regressive
technical efficiency change, which was resulted from a massive regression of
scale efficiency change.
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Abstract

The Pathfinder network (PFNet) method and the community detection
algorithms both are methods which have been widely applied to visual
presentation and analysis of research topics. The PFNet method can delete a
large amount of insignificant links in networks but also rétains the structural
characteristics of the original networks, while thescommunity detection
algorithms are able to partition networks into a set, of cohesive subgroups.
However, each of the methods has its deficiencies\The PFNet method cannot
automatically find out critical subgroups in inpdtatetworks and the community
detection algorithms do not guarantee nodes in the same subgroup able
to be mapped in neighboring area. Thelintegration of these two methods
provides a way to alleviate the abgVe problems: The output network from
the PFNet method is partitioned using community detection algorithm. In
addition, this study also suggestssthaf the use of high frequency terms within
papers in subgroups as the 4abels of research topics to make the analysis
and interpretation of results_easier. This study takes the field of Information
Communication as an analytic case to study the application of the integrated
methods, and the datanofymaster theses of the related graduated schools are
collected to be used-for the analysis. The results show that it is effective to
integrate the PFNetmethod and the community detection algorithms to discover
subgroups représenting important research topics from the network which is
constructed uponp the relations between papers in the examined field. The terms
with high occurring frequency in subgroups are very relevant to the problems,
method, theorems and technologies in the field of Information Communications
and its fundamental disciplines, and therefore, they are suitable as the
representatives of research topics.

Keywords: Analysis of research topics, Information visualization; Path-finder
Networks; Community detection algorithms

SUMMARY

Introduction

Pathfinder network (PFNet) scaling and community detection algorithms
are both techniques that have been widely applied to the analysis and visual
presentation of research topics (Lin, 1997; Chen, 1998; Zhao, & Lin, 2010). To



Lin: A Study of Research Topic Visualization Using Network Structure Analysis 589

visualize important research topics in an academic field, representative documents
in the examined field are collected and analyzed to establish a network, in which
nodes correspond to the documents and edges between nodes are determined by
the relevance scores between the documents. PFNet scaling is able to delete a
large amount of the insignificant links, while retaining the structural characteristics
of the original network. Community detection algorithms are able to partition the
network into a set of cohesive subgroups. However, each technique also has its
deficiencies. PFNet scaling cannot automatically determine the critical subgroups
in input networks and community detection algorithms do not guarantee that
nodes in the same subgroup can be mapped in neighboring areas. Groh and Fuchs
(2011) proposed a method to combine these two network visualization techniques
by performing them separately, but this method did not alleviate the above
problems. Instead of using the two techniques independently, this study proposed
integration of the two: The output network from PENef“scaling is used as the
input for the community detection algorithm to partition nodes in the network into
subgroups. Thus, subgroups of nodes in the resulting network represent important
research topics in the examined field and the"Structure of the network is able to
express relationships between the researeh‘topics. Furthermore, this study also
suggests using high frequency term$\within papers in subgroups as the labels of
research topics, to make the analysiS;and interpretation of results easier.

Methods

Figure 1 shows théwprecess proposed in this study and the techniques used in
each step.

Term Extraction

v

Relevance Estimation

v

Network Partitioning

v

PFNet Scaling

v

Network Establishment

v

Graph Drawing

v

Topic Labeling

Fig.1 The Proposed Process for Research topic Visualization
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1.Term Extraction: Terms are first extracted from the titles and abstracts of
examined documents as features to represent the documents. The method of term
extraction used in the study is that used by Lin (2012).

2.Relevance Estimation: A feature vector is assigned to each of the
examined documents, and the values of elements in such a feature vector are
calculated based on the frequency counts of terms appearing in the corresponding
document and the inverse document frequencies (idf) of those terms. The
relevance score between two documents is defined as the value: 1 minus the
Euclidean distance between their corresponding feature vectors.

3.Network Establishment: This step establishes a network for following
processing steps. Each of the documents corresponds to a node in the network.
The edge between a pair of nodes is determined by the relevanee) score of their
corresponding documents. It is beneficial to delete edges,with very small
relevance scores to reduce computational resources needed(in-the next steps.

4.PFNet Scaling: The method of PFNet scalingsfised in this step to further
delete insignificant edges in the network is the funetion of “Pathfinder Network
Scaling”, provided by the network analysissoftware, NWB Tool (NWB Team,
2006). To delete as many edges as possible, the'parameter r in the algorithm is set
to infinite ().

5.Network Partitioning: We~useithe Girvan-Newman method (Girvan, &
Newman, 2002), provided by the network analysis software NodeXL (Hansen,
Shneiderman, & Smith, 204Q),;t0 partition the resulting network of the PFNet
scaling into a set of subgroups of nodes. Every subgroup in the output of the
algorithm is considerédto be an important research topic in the examined field.

6.Graph Drawing: In this study, another network analysis software Pajek
(De Nooy, Mrvar, & Batagelj, 2005), is used to visualize the results of PFNet
scaling and network partitioning. The visualization method is the Kamada-Kawai
algorithm and is very suitable for visualizing the resulting networks generated by
PFNet scaling.

7. Topic Labeling: As mentioned above, the subgroups of nodes produced
by the Girvan-Newman algorithm are considered to be important research topics
in the examined field. To give labels to these topics, we selected the terms with
the five highest frequency counts occurring in the documents to correspond to
nodes of these subgroups.

Results

The data used in this study
The data used in this study were Masters theses published by graduate
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schools related to the field of information communication, retrieved from the
database of the National Digital Library of Theses and Dissertations in Taiwan
(http://ndltd.ncl.edu.tw/). In total, 778 theses were examined in this study. 293
different kinds of terms were extracted from the titles and abstracts of these
theses. Feature vectors were generated based on the occurrences of the extracted
terms to represent 777 theses, excluding one that was without any extracted
term appearing in it, and relevance scores between the theses were estimated to
establish a network. The resulting network had 777 nodes and 7168 edges with a
density of 2.37 X 107, and there was only one component in the network; in other
words, the network was connected.

The results of PFNet scaling
PFNet scaling deleted most edges and the new networkshad 786 edges (only
about 10.97% compared with the original network) with adénsity 2.61 X 107>

The results of network partitioning and topic labéling

The Girvan-Newman algorithm partitionedathe nodes in the new network
into 30 subgroups with the condition of maximalymodularity. Figure 2 shows the
distribution of subgroups in the networks Nod€s with the same color indicate that
they are in the same subgroup. We assignl every subgroup with a code and the
term with the highest frequency count in the corresponding theses for convenience
of identification. Table 1 shows thémumber of corresponding theses and the terms
with the five highest frequency counts of all subgroups. The largest subgroup
is C27 and the smallest subgroup is C15, with 36 and 15 theses, respectively.
In Table 1, the terms ‘are almost highly relevant to the field of information
and communicationsror its fundamental disciplines, such as information and
communication| technology, communication science, and art and design. In
addition, terms in each subgroup are also related to each other. Thus, the resulting
graph and table can be used as information resources to determine the important
research topics and explore how they are related, in the examined field.

Discussion

The resulting graph shows the scope and content of research topics in the
field of information communication. Using the graph, we can clearly see that
some of the research topics in this field originally came from several fundamental
disciplines, which are communication science, library and information science,
information communication technology, and art and design. Innovations and
impacts from the application of information communication technology on
business management, content creation, application services, and user experiences
are also important research topics in the field. The above observations confirm
Liang’s (2011) points. In addition, “e learning” and “digital content”, both located
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Table 1 The Terms with the Five Highest
Frequency Counts in Each Subgroup

Sub- number

group of theses Terms with highest frequency count

Cl1 27  Chunghwa integrated digital magazines telecommunica-
Telecom marketing television tions
C2 30  programs video broadcasting movies television stations
C3 35  female experiences consumption Web pages male
C4 22 online players online game forum female
games (in English)
CS 31  auction network transaction trust players
C6 28  school teaching elementary players grade
children materials school
C7 27  teaching e-learning e learning web 2 e-commerce
materials (in English) (in English)
C8 35 information e learning e learning skills employees
literacy (in English) A
Cc9 31 art members research and elémentary creation
development school
C10 21  actions features Chinese &u'sability documents
Cl11 17 styles graph shape art flat
C12 36  digital creative leameb evaluation creation
content AA.
C13 17 story children teality reading experiences
Cl14 24 reading publishing Movies readers e-book
C15 15  animation talents game industry  colleges creative
Cl16 27  locating sigl }Y dynamic wireless LAN  tracking
C17 27  group family telephone stress health
C18 18  attacking © uni- group protocol exchange
. Yedtions
C19 23 presentation” digital projects digital media  departments
media (in English)
C20 24 dightal” navigation digital archives  museums archiving
\ ives (in English)
C21 19  libraries librarians library community readers
collection
C22 27  colors printing chromatic memory detecting
aberration
C23 26  images retrieval noise copying image quality
C24 34  performance knowledge channels customers knowledge man-
management agement (in Eng.)
C25 25  music perception independent industry marketing
strategies
C26 25  portals cellular phones electronic loyalty involvement
C27 36  transforming tags visualization algorithms investment
C28 20  advertising  make-up blogs strength placement
C29 25  blogs search people reliability search engines

C30 25 newsreports frame image China encoding
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in the central region of the graph, were the major research topics of Masters
theses in the examined field. “E learning” and “digital content” integrate multiple
fundamental disciplines of information communication.

The resulting graph is compared with the self-organizing map generated
by Lin (2012) to reveal features of the two methods. Self-organizing maps are
good at showing the overall structure of the field. However, the network graph in
this study can display the local linking structures of the field, demonstrating the
membership among theses and their related topics.
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Abstract

Card sorting and cluster analysis are the methods\applied most frequently in
information architecture studies. However, the similarity rating and pathfinder
analysis have been widely adapted to structural knowledge elicitation and
presentation in educational psychology stitdies. This study investigated how
similarity rating and pathfinder analysis ave used to construct library websites
and what are their effects. We took\the National Taiwan Normal University
Library website as our study cqse.-Randomly 30 students were selected as
the subjects to conduct card sorting or similarity rating on the picked out
site labels. Next we applied¢luster analysis and pathfinder analysis to the
above results to generatésfour websites. Finally, we again randomly selected
120 students into four_groups to conduct findability tests on four websites
respectively. Byithestatistical analysis, we concluded that there is no
significant differencebetween card sorting and similarity rating on findability,
however, if cardsorting is applied to structural knowledge elicitation, there will
be significantidifference between cluster analysis and pathfinder analysis on
findabilify.

Keywords: Card sorting; Similarity rating; Cluster analysis; Pathfinder
analysis; Findability

SUMMARY

Most of recent studies on information architecture are based on the “user-
centered design” concept, using user-oriented evaluation methods to understand
users’ thoughts and opinions, for helping build websites to better meet users’
needs. Card-sorting is a common approach used to understand users’ model of
cognition when reviewing website content, to help design websites to better meet
users’ needs (Hawley, 2008). Morville & Rosenfeld (2006) recognized that card
sorting, with its advantages of being low-tech and effective in understanding

* Principal author for all correspondence.
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users’ behaviors and cognition models, is a powerful research tool for information
architecture studies. Although card sorting is a cost-effective and useful tool for
collecting cognitive information, it is mostly questioned that whether participants
truly understand the meanings about their own sorting results, which would
greatly affect the objectivity of experiment outcomes.

Educational psychologists have used knowledge structure assessment
tools to understand learners/users’ cognitive modes. Among knowledge
structure assessment tools, the most commonly used are “similarity ratings”
and “pathfinder analysis”. Similarity ratings approach is for users to compare
and evaluate among categories, and similarity matrix is generated and then
analyzed by pathfinder analysis. Pathfinder improved the past disadvantages
of non-objective representations of network relationships on concepts. It is a
more objective assessment method and can represent relationships of knowledge
concepts with network graphics. This study tries to inveStigate how to apply
similarity ratings to collect users’ cognitive information about website labels, and
then to apply pathfinder approach to build website structures. Card sorting and
similarity ratings derived from knowledge structure approaches are used in this
study to understand how users organize library, Website contents, and then cluster
analysis and pathfinder methods are appliéd to analyze the previous findings to
construct various websites. Four differentywebsite structures are generated from
the analysis. Furthermore, in order,to analyze advantages and disadvantages
of different website structuresi,the researchers conduct web findability tests to
compare the differences. dn‘this research, KNOT (Interlink, 2004) software is
used to do pathfinder analysis and generate corresponding networked structures.
For each networked sttucture, we divide the nodes that get most linkages into
different groups. “After each division, we do the same operations on the new
generated groups, until there are no nodes with more than two linkages of phrases.
Four website structures generated from this study are explained below:

1. When card sorting approach is used to elicit knowledge structures
and cluster analysis is used to represent knowledge structures, we call the
website structure CC. The CC website structure can be generated by MATLAB
(MathWorks, 1994) software when the threshold value is set as 0.73. Its breadth
of website is 12.

2. When similarity rating approach is used to elicit knowledge structures
and cluster analysis is used to represent knowledge structures, we call the website
SC. The SC website structure can be generated by MATLAB software when the
threshold value is set as 1.8. Its breadth of website is 11.

3. When card sorting approach is used to elicit knowledge structures and
pathfinder analysis is used to represent knowledge structures, we call the website



Shieh and Liao: The Study of Applying Pathfinder Analysis to University Libruary Websites Construction 623

CP. The CP website generated from MATLAB is with the breadth of 3 and the
depth of 4.

4. When similarity ratings approach is used to elicit knowledge structures
and pathfinder analysis is used to represent knowledge structures, a website
generated is called SP. The SP website is with the breadth of 5 and the depth of 3.

To further understand whether users are able to easily find needed
information in these website structures, the researchers conduct web findability
experiment to evaluate the structures. The survey method is used to evaluate
the web findability by asking participants to rate the fit of locations of assigned
items in web structures. Paul (2007) chose seven website users as participants
of web findability tests for them to answer the web content labels of ten assigned
items. The goal of findability tests is to understand whether the categories of
web structures matches how users conceive in mind. Shieh,and Wu (2010) used
the survey method to evaluate findability of university library websites using
the Likert’s five-point scale; twenty participants were asked to evaluate the fit of
locations of six webpage labels in different websitéstructures. Shieh et al. (2011)
also used the survey method to evaluate the“findability of website structures;
fifteen participants were asked to evaluate the findability of three web structures
generated from studies and rate théyfit,of locations of eight webpage labels in
these three web structures on the Likert’s five-point scale, which defines that the
higher scores of the fit, the higher level of web content findability.

In this study, fifteen @nrolled students are randomly chosen for the tests to
evaluate findability ofqeach website structure. Participants are asked to imagine
the computer file strifetures as the library website structures, and find the locations
of five assigned itéms$ in computer files. Then the fit of labels locations are rated
with Likert’s five=point scale.

In terms of the breadth and depth of websites, the breadth of the CP and SP
structures generated from pathfinder analysis is less than the CC and SC structures
generated from cluster analysis, it means that the number of categories of CP
and SP is smaller; as to the depth of websutes, there is no significant difference.
In terms of the comparison of card-sorting and similarity ratings elicited by
knowledge structure approach, there is no significant difference.

As to the website findability, results of analysis reveal that there is no
significant difference between the two approaches of knowledge structure
elicitation (card sorting and similarity ratings); however there is a significant
difference between the two approaches of knowledge structure representation
(cluster analysis and pathfinder analysis). The cross-analysis of knowledge
structure elicitation and knowledge structure representation approaches indicates
that there is no direct influence between knowledge structure elicitation and
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knowledge structure representation approaches. Next, we apply One-Way
ANOVA to investigate whether there is a significant difference between different
knowledge structure representation approaches when used the same approach
of knowledge structure elicitation. The results show that when used the same
approach of card sorting, pathfinder analysis is more effective than cluster analysis
in terms of web findability, and when used the same approach of similarity ratings,
there is no significant difference between pathfinder analysis and cluster analysis
in terms of web findability.
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About Romanized & Translated Notes/References for Original Text

The main purpose of Romanized and Translated Notes (or References) at the end

of English Summary is to assist Western database indexers in identifying and indexing
Chinese citations. This Romanization system for transliterating Chinese cannot be a
substitute for those original notes or references listed with the Chinese manuscript. The
effect of Chinese Romanization for citation remains to be seen.









Notes for Contributors

1. The JoEMLS is a fully peer-reviewed and Open Access quarterly sponsored and published by the Tamkang
University Press, Taipei, Taiwan.

2. It is a condition of publication that manuscripts submitted to the JoEMLS have not been published and will not
be simultaneously submitted or published elsewhere.

3. The Editors welcome submissions of manuscripts mainly on topics related to library science, information
science and technology, the book trade and publishing. The other library related fields such as instructional
technology and information communication are also accepted.

4. Contributions are accepted on the strict understanding that the author is responsible for the accuracy of all
contents of the published materials. Publication does not necessarily imply that these are the opinions of the
Editorial Board or Editors, nor does the Board or Editors accept any liability for the accuracy of such comment,
report and other technical and factual information.

5. The authors of any submissions to this JoEMLS hereby agree that if any submission being accepted by the
Journal, then the JoEMLS, Tamkang University Library, and Department of Information & Library Science
{DILS) shall be authorized to duplicate, publicly transmit by the Internet, and publish by any other means for
the purpose of non-profit use such as study and education etc.

6. The authors of any submissions to the JoEMLS hereby agree that if any submission being accepted by the
Journal, then the JoEMLS shall be authorized to grant a non-exclusive license to National Central Library for
collecting such a submission into the Remote Electronic Access/Delivery System (READnc] System), or grant
other database providers sublicense to collect such a submission into their databases, and to duplicate, publicly
transmit by the Internet, downloaded, and printed by authorized users of those providers. In addition, the format
of submissions may be changed in order to meet the requirements of each database.

7. Manuscript requirements:

{1) Submissions should go through the online system, however articles submittedias email attachments in one
of the following preferred formats, Word or Rich Text Format, are acceptahle.

{2) Three types of contributions are considered for publication: Full & regular research articles in IMRAD
format should be between 6,000 and 12,000 words in length, Brief communications of approximately 4,000
words or less, and Observation report which tends to be a review article 6f more than 5,000 words.

{3) Leiters to the Editor should not exceed 1,500 words in lengthdand may be: comments or criticisms of
articles recently published in the JoEMLS; and preliminary announcements of original work of importance
warranting immediate publications.

{4) Both Chinese (if available) and English titles should be provided.

(5) All manuscripts should be accompanied by an abstract of 200 words. Up to six keywords should be be
provided, and should not exceed 12 tables and figures.

{6) A brief autobiographical note should be supplied including full name, post & title, affiliation, e-mail
address, and full international contact details.

(7) Referencing style (notes or references): Authors should follow one of the forms, the Chicago style
(Turabian Mamual) or the APA format.

8. For Book Review column, the JoEMLS4s looking for book recommendations as well as individuals willing to
review them, you may contact the editor.

9. It is the author’s responsibility to obtain written permission to quote or reproduce material that has appeared in
another publication. This includes botlrcopyright and ownership rights, e.g. photegraphs, illustrations, and data.

10. First Author should be the equivalent of the Principal Author. The Principal Author must clearly specify who
are the Corresponding Autlior and co-authors in proper sequence.

11. Revision should be retitned to the editor within 4 monthg for further peer review process. Revision behind the
period could be rejected ortreated as a new manuscript by the Journal.

12. Corresponding Author will receive 5 free copies of the JoEMLS. Free copies given to the other co-authors are
less than the amount. Additional copies can be purchased at a nominal cost from the Department of
Information and Library Science, Tamkang University, Taipei, Taiwan. However, authors can find online
full-text of PDF format via Open Access mechanism on the websites of JoEMLS and DOAJ.

13. Submissions of manuscripts in either Chinese or English and editorial correspondence please use the Online
Submission & Peer Review Service (ASPERS- JoEMLS) at hitp:/joernls.tlou edu tw/, http://aspers airiti.com/JoEMLS/ , or
mail o the editor:

Professor Jeong-Yeou Chiu, Department of Information and Library Science, Tamkang University, Taipei,
Taiwan. Email: joyo@mail.tku.edu.tw

About English Summary

A brief English Summary is a supplement to Chinese article. Authors who contribute to the JoEMLS in Chinese
langnage would need to supply English Summaries themselves. Such English Summary will carry a disclaimer:
“This English Summary is provided by the anthor(s) or translated by the JoEMLS editors, and the author(s) have
certified or verified that the translation faithfully represents the Chinese version of their own in the journal. It is
for convenience of the English users and can be used for reference and citation.”
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Address clmnges, subscriptions and purchase of back issues, iption ( payable in adv ) US$40.00 { outside Taiwan )
should be addressed to: Journal of Educational Media i&bmﬂﬁﬂmddmwalchuge for aitmail outside Taiwan)

& Library Sciences, Department of Information and Library US$15.00 (per year) for America, Burope, Australia & Africs

Science, Tamkang University. US$8.00 {per year) for Japan, Korea, Thailand & the Philippines

Address: 151, Ying-ctman Rad., Tamsnui, Taipei 25137, Teiwan US$6.00 (per year) for Hong Kong & Macao
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