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Abstract

An overview of why and how the social
network approach might be useful for re-
search of information related issues is
presented. Background of social network
theory and social network analysis are
provided firstly. Then a literature review
is made involving a content analysis of
373 articles retrieved from three electron-
ic journal databases offering broad discip-
linary coverage with search using two
query phrases: social network theory and
social network analysis. The review de-
monstrates the growth of interest and
some major trends by MIS and related
disciplines in research that applies social
network theory and utilizes social net-
work analysis.

Keywords: social network theory, social
network analysis, management informa-
tion system

1. Introduction

In 1996, researchers realized the applica-
bility of social network analysis to the
information profession. Caroline Hay-
thornthwaite made the conclusion that
“this approach has practical application in
both assessing and modifying information
needs and information delivery, providing
the information professional with new
tools to apply to information issues”
[1] .With an increased research focus on
the social and affective aspects of infor-
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mation behavior [2] it is valuable to re-
view the contribution that social network
theory and analysis make to an under-
standing of information environment.

To serve this objective, this paper is
structured into various sections. Section
II provides the background of social net-
work theory and social network analysis.
Section III follows with the research me-
thod including query phrases and elec-
tronic database. Section V demonstrates
the research results that reveal the out-
come of content analysis. Our recom-
mendations for future research opportuni-
ty with SNT and SNA in MIS and related
domains are discussed in Section V. At
last we draw the conclusion.

2. Background & Research Questions

The difference between social network
theory and social network analysis is fun-
damental. Social network theory seeks to
explain the workings of networks, in
keeping with definitions of theory as ge-
neralizations which seek to explain rela-
tionships among phenomena, an internal-
ly connected and logically consistent
proposition about relationships among
phenomena and a complex set of relation-
ships amongst several variables. Social
network analysis is the methodology used
to research network behavior. Common
to both applications are a set of terms and
attributes that form the terminology of
network research (see Table.1).
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2.1. Social Network Theory

Social network theory rooted in the for-
mulation of sociometry and was applied
tothe study of groups and group dynamics
in the 1930s [3]. Sociometry measures the
interpersonal aspects of human relation-
ships, in particular, how people choose
each other for different tasks and in dif-
ferent situations [4]. In addition, sociome-
try advances the observational approach
to group dynamics [5] that encourages
researchers to measure and observe as
ongoing processes. Recent derivatives of
sociometry focus primarily on the out-
come of the choices made by group
members. The true interpretation and val-
ue of sociometry is in recognizing that the
process of making choices reflects a con-
nection between individuals [6]. Under-
standing the rationale behind those choic-
es provides a deeper understanding of the
interpersonal dynamics of a group. Both
outcomes and interpersonal choices are
relevant to the behavior of a network.

Social network theory suggests that the
patterns and implications of relationships
demonstrate specific behavioral prin-
ciples and properties. The behavior of
models that incorporate networks benefits
from an understanding of these dimen-
sions. But few network studies utilize
theories as the basis for formulating re-
search hypotheses [7]. The use of social
network theory as a premise for predict-
ing network behavior is expectedly lower
than the application of the methodology
to analyze network structure and opera-
tions. To date, two prominent network
properties provide a framework for view-
ing network behavior including the
strength of weak ties and structural holes
[8] [9], and these properties provide the
basis for articles invoking the use of so-
cial network theory.

2.2. Social Network Analysis
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Concept Description

Network An interconnected system

Node/actor/ The discrete units in the
network; individual or social
group

Network Level of analysis/discussion of

approach network relationships

Egocentric Single node as the focus of
attention

Whole Consideration of all nodes in the
environment

Table 1: Terminology of network research.

Social network analysis is an approach
and set of techniques applied to the study
of the relational aspects of networks. To
research the application of concepts of
behavior of networks it is essential to
identify the roles and positions of the
nodes of the network. There are some
techniques to capture relational data, in-
cluding:

e Social network map — an instru-
ment developed by Todd where a
series of concentric circles provide
the space for an individual to indi-
cate nearness or distance of rela-
tives, friends, neighbors or others in
relation to the individual’s central
position [10].

e Surveys and interviews — personal
or group network surveys that iden-
tify information exchange connec-
tions, or individual interviews that
elicit the exchange relations.

e Agent-based technology to capture
email and document flow across
servers.

e Metrics of journals, authors, cita-
tions, co-citations, web sites, online
community positions.

Once network data are gathered, a vis-
ual representation of the network configu-
ration provides the means to analyze the
structural properties. The combination of
observation and representation is a cogent
approach to enable analysis of group
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process. By mapping the structure of inte-
ractions, a researcher can identify the
channels through which information
flows from one node to another and the
potential for a corresponding influence of
one over another.

Software modeling is a powerful way
to assists the process of data analysis.
There are a number of software programs
offering the means to input relational data
and present visual representations of the
resulting network(s). A comprehensive
list of software packages is available on
the International Network for Social
Network  Analysis Web site at:
www.insna.org/software/software old.ht
ml.

The social network analysis approach
applies across disciplines. One is to ex-
amine organizational design and structure
using a network approach [11]. Another
use of social network analysis has been
extended in organizations to examine the
patterns of relationships across a broad
spectrum of opportunities [12]. People
can also do research on social networks
crediting the availability of patent data to
assess links across inventors and organi-
zations and citations in academic articles
to study information flows [13]. Applica-
tions across other disciplines include
counseling research, business logistics
and transportation, primary care practices
and so on. The application of social net-
work analysis in a number of situations
yields valuable understandings of net-
work dynamics.

2.3. Social Network Analysis

To guide this study the paper focuses on
three research questions:

1. To what extent do management in-
formation system (MIS) and related do-
mains and the other disciplines demon-
strate interest in social network theory
and social network analysis?

2. To what extent do MIS and related
domains and the other disciplines demon-

strate a growth of interest in social net-
work theory and social network analysis?

3. What are the major focus trends of
research studies in social network theory
and social network analysis by MIS and
related domains?

3. Research Method

Content analysis of those articles re-
trieved from electronic journal databases-
Elsevier is made. This database provides
information on journals in a wide range
of academic fields including business,
computer science, education, economics,
microbiology, genetics, nanotechnology
and so on, which offers broad disciplinary
coverage for interdisciplinary comparison.

The study content was limited to aca-
demic or peer reviewed journals from
2006 to present. We made the search us-
ing the query: “social network theory” or
“social network analysis”. Since this re-
search was designed to examine the ap-
plication of social network theory and so-
cial network analysis, identifying the two
phrases as key words or phrases in the
title or abstract of an article demonstrates
the author’s intention to recognize theo-
retical concepts and methodology.

To select articles in MIS and related
domains, the search recognized some
journals as the indicator, for example,
Expert Systems with Applications, Inter-
national Journal of Human-Computer
Studies, decision support system, indus-
trial marketing management, social net-
works and futures.

The final data set included 201 feature
articles from 95 journals (see Table.2)

4. Result

The bibliometric research results, orga-
nized in answer to the research questions,
reveal the outcome of the content analysis.
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4.1. Focus in MIS and related do-
mains

The number of articles included in a va-
riety of MIS and related domains journals
indicate that MIS and related domains
demonstrates interest in social network
theory and utilizes social network analy-
sis for their studies (see Table.3).

social science published more articles fo-
cused on social network theory (see Table
II). Each of the 201 journal article ab-
stracts was examined for the application
of each search phrase.

Journal Number of ercentage
articles P g

Procedia - Social
and Behavioral 12 6.0
Sciences
Social Science &
Medicine 1 33
Social Networks 10 5.0
Animal Behaviour 7 3.5
Decision Support 6 30
Systems
Expe}'t Systems with 6 3.0
Applications
Research Policy 6 3.0
Ecological
Modelling 3 23
Preventive
Veterinary Medicine > 2.5
Computers in
Human Behavior 4 2.0
cesees 64.2

Table 2: Numbers and percentage of articles
per journal.

Of the 39 articles published, the major-
ity (64.1 percent) focused on social net-
work analysis. Decision Support Systems
and Expert Systems with Applications
published the highest number of articles
(30.8 percent) with the nearly fifty-fifty
utilizing an application of social network
analysis and social network theory. Most
journals (92.3 percent) included an ar-
ticle(s) that featured either social network
theory or social network analysis while
only a few journals (7.7 percent) pub-
lished articles from both query categories.

Other disciplines also put interest in
social network theory and social network
analysis. In comparison with the journals
of MIS and related domains, journals of
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Query
Journal SNT
SNA Total | Percentage

Decision Support 3 6 15.4
Systems 3
Expert Systems with 2
Applications 4 6 154
Computers in 2
Human Behavior 2 4 103
Information 1
Processing & 4 10.3

3
Management
Computers & 1
Education 2 3 77
Journal of 1
Informetrics 2 3 77
Information and
Software 2 2 5.1
Technology
Theoretical 1 5 59
Computer Science 1 )
Computational
Statistics & Data 1 1 2.6
Analysis
Computer_ . 1 1 2.6
Communications
Datg & K_nowledge 1 1 26
Engineering
Information Systems 1 1 2.6
Knowledge-Based 1 1 26
Systems
Library &
Information Science 1 1 2.6
Research
Mathematical and
Computer 1 1 2.6
Modelling
The Journal of
China Universities
of Posts and ! ! 2.6
Telecommunications
Web Semantics:
Science, Services
and Agents on the ! ! 26
World Wide Web

14

totoal 25 39 100

NOTE: SNT=Social Network Theory
SNA=Social Network Analysis
Table.3: Numbers of articles per journal of MIS
and related domains




The 2010 International Conference on E-Business Intelligence

4.2. Growth of interest in social net-
work theory and social network
analysis

The increase in articles published over
the five years indicates a growth of inter-
est in social network theory and social
network analysis (see Figure.l). The
trend intensifies post-2006. While the use
of social network theory increased in the
past five years, the application of social
network analysis more than triples. The
use of methodology consistently out-
weighs the application of theory in ar-
ticles published since 2006.

MIS and related domains demonstrate
the same trend as other disciplines in
terms of increasing interest in social net-
work theory and social network analysis
(see Figure.2).

However, the extent of MIS and related
domains interest draw more concentra-
tions with SNT and SNA than most other
disciplines in the period. As with other
disciplines, the use of methodology con-
sistently outweighs the application of
theory.

FREQUENCY

80 +

60 |
40 -

—4—FREQUENCY
20 |

2006 2007 2008 2009 2010

Fig. 1: Frequency of article publication for all
disciplines since 2006.

4.3. Common features of the re-
searches with SNT&SNA

The paper details the research of a variety
of relational dynamics and efforts to
make a deep understanding of the forma-
tion and behavior of social networks.
Each article identified a primary location,
for example, organizational settings, edu-

cation settings, medical facilities, for the
study or discussion.MIS and related do-
mains situated the highest percentage of
its studies in the online environment.

—B—5NA

==5NT

2006 2007 2008 2009 2010

Fig. 2: Frequency of article publication for
MIS and related domains since 2006.

There are three types of the research
streams from this review. First, a number
of studies (40.5 percent) focused on the
impact or value received from a network
situation. These studies examined net-
work structures, the different roles that
different actors assumed, and the return
on these network connections. The re-
search studies focused on understanding
the interactions between actors and ex-
pressed value as social capital, power,
trust, economic advantage, support, and
development potential.

Secondly, a number of studies (30.1
percent) focused on the activation of a
network to diffuse or disseminate infor-
mation or resources. The diffusion study
includes the movement of knowledge,
information, language, disease, addictive
habits and affective behaviors.

Thirdly, a number of studies (24.3 per-
cent) emphasized influence relating to the
impact an individual unit has over anoth-
er. These studies included collaborative
ventures, strategic alliances, citation ana-
lyses, mentor associations and coalitions.
Articles in MIS and related domains
demonstrated an interest in intellectual
and social influence through citation
analysis, cocitation analysis or hyperlink
affiliations.
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Finally, a small group of studies (5.1
percent) concentrated solely on the efforts
of individuals or firms seeking specific
information on a topic or theme.

5. Discussion

The study demonstrates an increasing and
continuing interest in social network
theory and social network analysis by
MIS and other disciplines. Three obser-
vations are given as following.

Firstly, the study demonstrates the
movement of applications of SNT and
SNA. Networks is viewed form solely as
“a system of objects (e.g. people, groups,
organizations) joined by a variety of rela-
tionships” [14], toward “more relational,
contextual and systemic understandings”
[15]. In MIS field researches move from
primary emphasis on understanding the
structure of networks to understanding
the information environment within
which networks reside and the informa-
tion environment that is created by a net-
work structure and function, which places
the research of networks alongside infor-
mation behavior in context.

Secondly, the researchers’ interest are
in explaining network behaviors, both
from the perspective of an individual ac-
tor (egocentric) or a complete (whole)
network of contacts. There are two domi-
nant network properties provided the im-
petus for many studies citing social net-
work theory identified by Granovetter
and Burt. Granovetter’s strength of weak
ties often extrapolates to information
seeking behavior and Burt’s observations
of structural holes yields opportunities
(entrepreneurial, social capital) or mis-
steps from gaps in a network’s structure.

Finally, in MIS and related domains
social network theory provides an avenue
to explore information behavior and build
an understanding of the nature of infor-
mation exchanges. SNA also can be ap-
plied in association with additional theo-
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ries as they sought to explain or reveal
the information behavior of social inte-
ractions: small world theory, social capi-
tal and role theory. The valuable research
direction is to apply SNA with online set-
tings, such as e-commerce, e-learning, e-
training, social networking service.

6. Conclusion

As Barbara Schultz-Jones pointed [9],
SNA can be used for following research
applications. These include:

e the role of the librarian or library
as gatekeeper within an informa-
tion network structure;

e the ways in which structural
changes affect an information
network over time;

o examining information
behavior how information
access contributes to network
development;

o the ways in which net-
work positions and structures
facilitate or restrict informa-
tion delivery;

o analyzing networks to
maximize the range of con-
nections and likelihood of
receiving different kinds of
information;

o analyzing the structural
dimensions of networks to
include the introduction of
information and communica-
tion technologies (ICTs); and

o investigating computer-
mediated communication
and information systems.

The growth of research literature de-
voted to applications of social network
theory and analysis suggests that there is
value in this approach. The derived value
extends to an understanding of how in-
formation exchanges facilitate the deli-
very of services. With continued research
on information behaviors in context, the
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possibilities for developing additional
concepts of social network theory exist.
Using social network analysis in MIS and
related domains could advance valuable
contributions to an understanding of ex-
isting information behavior, especially
the development of social networking
service.
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