
Chapter 2 LITERATURE REVIEW 

The chapter covers a brief review on the philosophical foundation of ISD and 

offers a view on WIS development, then defines and discusses system analysis. The 

difference between conventional IS and online users will be highlighted and the 

encountered difficulties while conducting requirement analysis will be delineated later. 

A last, former approaches for requirements analysis will be portrayed and an 

introduction to social network analysis will be given.  

  

2.1 PHILOSOPHICAL FOUNDATION FOR INFORMATION SYSTEMS 

DEVELOPMENT 

Information systems education in Taiwan is mainly propagated from the 

United States because an overwhelmingly majority of knowledge disseminators, i.e. 

professors and writers adopt information technologies and methodologies originated 

in the U.S.A. Most people are not aware of the underlying assumptions about reality 

itself and how to acquire knowledge, not to mention the other alternatives. A brief 

introduction to the philosophical foundation will be introduced in this section.    

Any system developers, regardless WIS or not, approach the system 

development work with a number of explicit and implicit assumptions about the 

nature of human organizations, the nature of the design task, and what is expect of 

them (Hirschheim and Klein 1989). These assumptions play an important role in 

guiding the information systems development process, including system itself. 

The most essential set of assumptions accepted by a professional community 

is called a “paradigm”. A paradigm comprises assumptions about knowledge and how 

to acquire it, and about the physical and social world. While system developers have 

to enquire as part of systems design, and have to engage into the social world during 

systems implementation, it is natural to distinguish two types of related assumptions: 



those associated with the way in which system developers acquire knowledge needed 

to design the system (epistemology), and those that relate to their view of the social 

and technical world (ontology).  

 

 

Figure 2-1 Information Systems Development Paradigms 

 It has been suggested two types of assumptions about knowledge 

(epistemological) and the world (ontological) to yield two dimensions: a 

subjectivist-objectivist dimension and an order-conflict dimension (Burrell and 

Morgan 1979). In the former, the essence of the objectivist position “is to apply 

models and methods derived from the natural sciences to the study of human affairs.” 

The objectivist treats the social world as if it were the natural world. On the contrary, 

the subjectivist position denies the appropriateness of natural science methods for 

studying the social world and seeks to understand the basis of human life by delving 
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into the depths of subjective experience of individuals. “The principal concern is with 

an understanding of the way in which the individual creates, modifies, and interprets 

the world in which he or she hinds himself” (p. 3). In the order-conflict dimension, the 

order or integrationist view puts emphasis on a social world characterized by order, 

stability, integration, consensus, and functional coordination. The conflict or coercion 

view stresses change, conflict, disintegration, and coercion. The dimensions when 

mapped onto one another yield four paradigms, as shown in Figure 2-2, functionalism 

(objective-order); social relativism (subjective-order); radical structuralism 

(objective-conflict) and Neohumanism (subjective-conflict). 

 

The functionalist paradigm is concerned with providing explanations of the 

status quo, social order, social integration, consensus, need satisfaction, and rational 

choice. It strives to explicate how the individual elements of a social system interact 

to form an integrated whole. The social relativist paradigm seeks explanation within 

the realm of individual consciousness and subjectivity, and within the frame of 

reference of the social actor as opposed to the observer of the action. From such a 

perspective “social roles and institutions exist as an expression of the meanings which 

men attach to their world”. The radical structuralist paradigm emphasizes the need to 

overthrow or transcend the limitations placed on existing social and organizational 

arrangements. It focuses primarily on the structure and analysis of economic power 

relationships. The neohumanist paradigm seeks radical change, emancipation, and 

potentiality, and stresses the role that different social and organizational forces play in 

understanding change. It focuses on all forms of barriers to emancipation – in 

particular, ideology, power, and psychological impulsions and social constraints – and 

looks for ways to overcome them.  



For functionalist, ISD is a process of instrumental reasoning; thus, all 

information systems are designed to contribute to specific purposes. The role of 

management is that of the leadership group in the organization that knows or develops 

the ends. The primary role of analyst is to be the expert in technology, tools and 

methods of system design, and project management. The application of these 

technology, tools and methods helps to make ISD less reliable on human intuition, 

judgment and politics (Hirschheim and Klein 1989). There is one reality that is 

measurable and essentially the same for everyone, and the “true requirements of the 

system” could be acquired.  

For social relativist, ISD is a process of sense making. It recognizes that 

knowledge about human means and ends is not easily acquired because reality is 

exceedingly complex and subtle. There is no single reality, only different 

“perception” about it. Business does not deal with an objective economic reality, but 

one that evolves through changing traditions – social laws, conventions, cultural 

norms and attitudes. Attempting to make a distinction economic laws is one way that 

people try to make sense of confusing experiences by imposing a possible order. 

Management tries to make sense of the confusion and infuse others with a 

commitment to the organizational mission that is always evolving. IS are part of the 

continually changing social environment and somehow should help to identify which 

ends are desirable and feasible. The distinction between ends and means is liquid and 

reversible. Systems developers interact with management to discover out what kind of 

system make sense, but there is no objective criterion that distinguishes between good 

and bad systems. It all depends on what the parties come to believe to be true. The 

developer should work from within the users’ perspective and assist them find favored 

views.  



 For radical structuralist, ISD is an example of dialectical materialism. It is 

assumed that an essential social conflict is ubiquitous in any society, and there is an 

objective economic reality. The conflict exists between the interests of those who 

possess the sources of production and labor. The conflict results from the objective 

condition of private ownership and claims that the invention of economic laws is a 

trick by the owners of the sources of production to make the working class believe 

there is no alternative way to arrange working conditions. Management has sided with 

the owners and are agents of their interests. System developer has to face a choice: to 

side with management or join the interests of labor. In the first case, the systems 

would justify the interest of management and owners. And, the developer will direct 

systems justification against the workers’ interests by affecting the intensity of work, 

changing the instruments of work, or replacing the object of work altogether. If 

developers side with workers, they design systems improve labor’s traditional skills 

and craftsmanship. There may be productivity gains, but these must benefit the 

workers. 

 For neohumanist, ISD is a process of emancipation through rational 

discourse. Through ISD, organizational life is changed, but the rationality of this 

change is heavily constrained by social influences that channel the values, norms, and 

perceptions of all participants. Through many forms of communication, shared 

meanings evolve into a complex culture that cannot be reduced to a bipolar conflict 

between two principle ideologies. There are two societal arenas of human action. One 

is the realm of work where people extract their source of livelihood. The second is 

connected to the medium of language use for the purpose of establishing mutual 

understanding and engage in emancipatory discourse. The concepts of work, mutual 

understanding, and emancipation are the three fundamental domains around which 

society and other forms of social organization are arranged. 



 Different from Hirschheim and Kleins’classification of ISD, Avison and 

Fitzgerald identify a number of “themes” in systems development that have arisen 

from the perceived inadequacies of the traditional systems development life-cycle 

approaches adopted in the early days of commercial data processing. These “themes” 

provide a useful basis for identifying the most common approaches to information 

requirements analysis. They include: 

¨ Structured approaches to process modeling, with an emphasis on analysis of 

processes and function. 

¨ Data-modeling/database approaches, which focus on understanding and 

documenting data and their relationships rather than the above 

concentration on processes. 

¨ Object-oriented approaches, which rely on the identification of the objects 

that exhibit behavior, to which actions are directed, and which have an 

identity and a state. 

¨ Prototyping – a means of developing IS in situations where the analyst is 

unsure of user requirements, the prototype system being continually refined 

in line with user responses until a satisfaction outcome is achieved. 

¨ Software engineering and formal methods, which offer a discipline 

approach to programming following clear and unambiguous specification of 

requirements designed to decease the time spent on testing and maintenance 

of the resultant IS. 

¨ Participative approaches, which rely heavily on user involvement not just 

with respect to requirements specification but system design in addition. 

¨ Knowledge acquisition – an attempt to acquire and structure knowledge via 

the representation of rules prior to building expert systems. 



¨ System approaches, based on concepts emanating from General Systems 

Theory, with a set of interrelated elements making up “the system” 

displaying emergent properties. Checkland divides the system approaches 

into two schools of though: hard and soft, with the latter being his preferred 

option, given its pluralistic outlook. 

¨ Strategic planning approaches – the identification of IS that will support the 

business strategy and which might provide new business opportunities. 

¨ Business process re-engineering, with a focus on radical change in business 

processes enabled by IT, the objective being to reduce costs by doing way 

with outmoded rules and procedures. 

 

Figure 2-2 A framework for the classification of information systems development 

approaches 
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Gallier and Swan (2000) adapted Hirschheim and Klein’s classification by 

locating the above eight approaches within a framework, which utilizes the two 

dimensions identified above: unitary-pluralist and objective/formal – 

subjective/informal. However, the framework is a little different from 

Hirschheim and Klein’s classification since it does not emphasize the conflictual 

nature of alternative requirements, preferring to see these not as assumed stances, 

but the very nature of information requirements of the various social actors in 

organizations. 

Community-oriented design (COD) is regarded as a sense making process 

in this study and take the assumption that of anti-positivism and believe that the 

search for causal, empirical explanations for social phenomena is misguided. 

And the ontology is that of nominalism in that reality is not a given fact, but is 

social constructed. In another word, the author takes the position of COD as 

social relativism in Figure 2-1 and prototyping in Figure 2-2. 

COD is socially constructed and the product of continual social interaction, 

and the involvement in the social interaction produces unique experiential 

knowledge. The emerging meanings are a function of experience that is always 

changing and never quite the same for two people. In practice, the social 

relativist approach seeks to provide specific tools that may use to support the 

project group interaction. Some examples are diary keeping, various forms of 

mappings, special group pedagogy. Social network analysis is proposed here as a 

tool to understand and stimulate user’s interaction, thus making users to explore 

the COD meanings.  

There is no absolute good or bad COD in this stance, and the only matters is 

user acceptance and the meanings for them. Therefore, there is a strong 

assumption on user participation and interaction. And, there are no specific 



objectives for measuring WIS success, i.e. maximizing stakeholders’ profits. 

Based on the philosophy, a model for requirements elicitation and exploration is 

developed in Chapter Three. 

  

2.2 REQUIREMENTS ANALYSIS 

Requirements analysis (RA) aims at identifying the necessary data and 

information in order to (1) automate some organizational tasks and (2) support 

knowledge workers in their decision making in order to achieve the objectives of 

the organizations (Taggart and Tharp 1977). RA seems to be task-oriented since 

information systems are conventionally designed for organizational tasks (MIS, 

traditional management information systems, i.e., managerial reporting systems) 

or supporting decisions (DSS, decision support systems). Nowadays, the 

definition of RA is broader because the scope of user requirements has been 

enlarged. For example, IEEE (1997) gives a precise definition of a requirement 

as: 

(1) A condition or capability needed by a user to solve a problem or 

achieve an objective. 

(2) A condition or capability that must be met or possessed by a system or 

system component to satisfy a contract, standard, specification, or 

other formally imposed document. 

(3) A document representation of a condition or capability as in 1 or 2. 

The second criterion above extends user requirements a little because a 

system condition or capability may not have task-oriented implication. Broader 

definition of RA implies that it could be related not only with task-related 

functions (e.g., organizational objectives, decision-making or problem solving), 

but also with non-task-related functions such as social, communicational, and 



even entertainment purposes. The distinction is distinctive for WIS development 

since the motivations for Web usage varies from simply information retrieval 

(Shneiderman 1997), information dissemination (Artz 1996) to more complex 

transaction, interest, fantasy and relationship etc. (Armstrong and Hagel 1996). It 

is to say, not only task-related functions like those for intranets, extranets still 

hold, but also non-task-related functions like information/ knowledge sharing 

and emotional support are important for users. 

RA is an essential part of designing an IS. The incompletion of user 

requirements is considered one of the top factors for IS failure (The Standish 

Group, 1995). It is reasonable to conjecture that one reason of many WIS failures 

in recent years might also be the incompletion of user requirements. Liu, Arnett, 

Capella and Taylo(2001) have identified four key dimensions (information and 

service quality, system use, playfulness, system design quality) that were found 

significantly related to perceived Web design quality. In an experiment, they also 

demonstrated that Web design quality is related to the customer recall and 

recognition. However, it could not be concluded that their four dimensions of 

Web design reflect all of user requirements.   

Recently, more and more scholars have paid attention to the indispensable 

role of RA in ISD. However, the concerns were on modeling the team 

performance at the stage of requirements definition or requirements 

capture(Guinan, Cooprider et al. 1998; Chatzoglou and Soteriou 1999), on 

comparing the effectiveness of prompting techniques (Browne and Rogich 2001), 

or on empirically validating a contingency model of information requirements 

determination (El Louadi, Galletta et al. 1998). Though RA is a requisite 

important step for any system development, how to elicit user requirements for 

WIS has been still rarely addressed in the literature.  



The next section will make contrast WIS with conventional IS, and then 

their difference in user requirements will be highlighted and explained. At last, a 

demand for WIS requirements elicitation new models will be discussed. 

2.3 DIFFERENCE BETWEEN WIS AND CONVENTIONAL IS  

WIS, or Web application, is conveniently described as a hybrid between a 

hypermedia and an information system. Because of the hybrid nature, WIS is 

distinguishable from conventional IS. For example, from the perspective of data 

management, (Fraternali 1999) claimed four WIS characteristics: (1) handling 

both structured and unstructured data, (2) supporting exploratory access through 

navigational interfaces, (3) customizing and possibly adapting to content 

structure, navigational primitives, and presentation styles, (4) supporting 

proactive behavior, i.e., for recommendation and filtering. From the perspective 

of requirements engineering, (Overmyer 2000) noticed three differences: (1) 

different focus (WIS is more like a magazine and the responsibility of 

requirements definition lies with an editor rather than an engineer), (2) different 

disciplinary emphases (functionality, usability and graphic design are the three 

important requirements considerations), (3) shorter life cycles. 

WIS is better seen as an integrated platform, which not only support 

traditional MIS, DSS, EIS (Executive Information Systems)(Basu, Poindexter et 

al. 2000), but also document management, on- line publishing and 

communication. Thus, the comparisons can be made in terms of techniques, 

users, data storage and processing, and interface design. 

Technically, WIS is based on Web technologies, which include HTTP, 

TCP/IP, etc. It is generally established for a huge number of users, who are even 

sometimes “all kinds of users” from the whole world village. On the other hand, 

even in a networked environment, a conventional IS is established for a certain 



type of users. For example, users of MIS could be all lines of managers and 

supporting staff. 

From user viewpoints, WIS could be used for a various purposes, e.g., 

supporting individual routine tasks, aiding information gathering, hunting for 

useful knowledge, sharing interests and feelings, or facilitating communications. 

In contrast, a conventional IS has more clear-cut purposes, e.g., supporting 

organizational tasks or decision-making. 

From data storage perspective, WIS includes all kinds of data, all kinds of 

files, DBMS (Database Management Systems). A number of data forms could be 

processed there: pictorial, voice, video, and texts. However, conventional IS 

deals with more simple data forms. 

From the interface design perspective, interface problems seem to be more 

critical for WIS than conventional IS. An aesthetic expert for interface design is 

generally recruited in the WIS team; however, not in a conventional IS. 

2.4 DIFFICULTIES ON WIS REQUIREMENTS ELICITATION 

In comparison with conventional IS users, WIS users have several 

characteristics. They are more diverse, and are sometimes even unknown before 

the system development. Generally, users are expected to grow in the future. 

These would imply more difficult in requirements elicitation.  

1. Users are generally diverse. Compared with users in conventional ISD, WIS 

users are more diverse in demographics, use habits, etc. Sometimes because WIS 

users are not known beforehand, stakeholders and developers assume to be the 

“potential users” or “proxy users”.  

2. Key users are hard to be identified. WIS Users are usually not only more in 

numbers, but also unknown to stakeholders. Even after the system has been in 

operation, it is still difficult for system managers to identify key users since not every 



WIS requires user ID and keeps monitoring its users’ browsing activities. 

3. User requirements are volatile. Information searching and retrieval is 

considered one of the most important user requirements initially (Shneiderman, 1997). 

However, the social and communication needs are also increasingly important (Sass 

1997), especially in building the virtual communities on the Web (Hagel and 

Armstrong 1997). 

4. In WIS development, some conventional requirements elicitation methods 

(e.g., observation or interview) may become impractical, or sometimes need to be 

modified. Furthermore, researchers have not fully explored how to elicit user 

requirements for some new functions of WIS, e.g., forums, BBS, on-line meetings. 

5. Users are sometimes expected to grow in numbers for WIS, thus the user 

needs keep changing.   

 

Few researchers noticed and carefully examined the difference between WIS 

users and traditional users. Wang and Head (2001) made a quite comprehensive 

comparison among users in terms of user capacity, user domain, user requirements, 

expectations for both users and developers, skills, purpose, technical platforms, 

interaction requirements and usage environment. 

 

Table [j1]2-1 Comparison of traditional IS and WIS users 

 Users of traditional IS Users of WIS 

User capacity at a time Single IS Multiple WIS 

User domain Specific General 

User requirements Known in system planning 

stage 

Unknown 

Expectation for both users 

/ developers  

Known/controlled Unknown/ongoing 

Skills Trained or expert From novice to expert 



Purpose Mainly business Business or personal 

Technical platform Predefined Various 

Interaction requirement 

For system-to-user /user 

to user 

Medium/low High/high 

Usage environment Controllable Uncontrollable 

 

As shown in Table 2-1, there are several distinctions between traditional IS 

and for WIS. WIS users have broad demographic characteristics, and can access 

several WIS at the same time or through the same browser. For example, users 

may open two related Web sites simultaneously to compare content; however 

traditional IS users rarely use two systems at the same time. Users may access 

WIS for different purposes: business or personal reasons; information seeking or 

entertainment; searching purposely or browsing through link traversal. 

Meanwhile, they come from different computer and network environments. 

Their network speeds, monitor size and resolution, browser types, computer 

configuration, etc., differ and affect their WIS visit. Users do not have to be 

skilled or well trained. Gaps exist in user knowledge, either in computer and 

Web experience or in the information content domain. While users of traditional 

IS are generally trained and supported by a technical department, users of WIS 

may be novices and may not have sufficient or timely support. 

Domain knowledge determines how well users can understand the 

information of interest, which poses the question of how much information detail 

should be presented. While both frequent and infrequent users may vary 

significantly. These user characteristics of WIS pose different system 

requirements.  

 



2.5 FORMER APPROACHES TO WIS REQUIREMENTS ELICITATION 

Since the rapid explosion of Web applications and usage, experts from at 

least three disciplines: computer science/information science, usability / HCI 

(Human-Computer Interface), and requirement engineering have tried to solve 

the WIS design problems. Each discipline has its focus; but also have merits and 

limitations.  

First, it is straightforward for computer scientists (especially experts in 

hypermedia systems development) to propose new design methods and 

methodologies for WIS. Object-oriented methodologies have been modified for 

WIS development, i.e. OOHDM (Schwabe and Rossi, 1995), WSDM (De Troyer 

and Leune, 1998) and a general OO model (Yu 2000; Wang 2001). 

Entity-Relationship methodologies variations have also been proposed, e.g., 

RMM (Isakowitz, et. al. 1995). The focus of this discipline is to “solve” a system 

design problem with engineering approach, thus the user requirements problems 

are usually regarded as “user modeling” or “perspective modeling” problems.  

The usability and HCI experts focus on the evaluative principles for a 

quality WIS. They have worked on developing universal design principles. For 

them, the WIS development is similar to standard usability engineering lifecycles 

emphasizing a user-centered, iterative approach, typically making little or no 

reference to forms of design representation or formal documentation (Nielsen 

1993; Cunliffe 2000). Usability testing is considered to be the central element in 

WIS development, and the general usability methods need to be simple, effective, 

participatory and reusable. However, few real users generally participate in 

“usability test” for WIS development and the test duration is not long.  

Requirements engineering is a discipline addressing the customer need and 

new product development, and the WIS is naturally regarded as a software 



product. For example, Maiden and Rugg (1996) offered a general framework, 

ACRE, for requirements acquisition. Saiedian and Dale (2000) investigated the 

key players and their roles with the existing methods and obstacles in 

requirements elicitation. For them, users are customers, and the relationship 

between WIS developers and customers is considered essential. However, the 

traditional requirements elicitation methods have not been appropriately 

modified in the WIS development. 

One of the methods concerned user’s requirements most for WIS 

development is a user-based design process proposed by (Abels, White et al. 

1997; Abels, White et al. 1998). Their design process incorporates user’s 

information (seeking or usage) requirements analysis in four stages (information 

gathering, development, evaluation and implementation). Their design process, 

based on waterfall model, is insightful and interesting. However, it only deals 

with information seeking requirements, and there are no formal model or exact 

steps. 

  

2.6 REQUIREMENT ANALYSIS METHODS 

There are several RA methods, and some of them have been tentatively 

used in WISD. Some WIS requirement  analysis methods will be described 

briefly and discussed at this section.  

 

2.6.1 Card Sort 

Card sort is achieved by repeatedly sorting a deck of cards marked with 

specific elements. On each repeat, each pile is labeled according to its underlying 

concept. Card sort has been suggested to understand how the information on the 

Web should be organized, and it is considered of help to create a user- friendly 



navigation structure (Fuccella and Pizzolato 1998; Hahsler and Simon 2000). 

They suggested the use of card sort by identifying Web objects, i.e. a document 

or an interactive service. URI (Uniform Resource Identifier) and a brief 

description of Web objects are recorded on cards. A selected subgroup of 5 to 10 

users per target group are asked to classify the cards into sets, and to provide 

each set with a unique name and a short description. 

 2.6.2 Scenario Analysis 

In scenario analysis, subjects are given some future desirable state and 

attempt to understand the event required to get there. The method is suggested to 

exploit in designing in traditional IS (Boland 1984) and it was applied to WISD 

(Carroll, Rosson et al. 1998; Lee, Lee et al. 1999). In their work, scenario is 

viewed as a vocabulary that can span both description of existing tasks, 

incorporating existing technology, and of future tasks, incorporating envisioned 

technology. Scenarios describe the motivations and experiences of users as well 

as the events of human-computer interaction. Scenario analysis is distinct from 

“use case” since use case does not address usefulness and usability. 

     2.6.3 Joint Application Design 

Joint Application Design or JAD started in the late 1970s at IBM and that 

since then the practice of JAD has spread throughout many companies and 

industries (Hoffer, George et al. 2002). During a JAD session, all key users, 

managers and system analysts are invited to participate in the analysis of a 

current system. The main purpose of JAD is to collect system requirements 

simultaneously form the key people involved with the system. And the JAD 

sessions are usually conducted in a specific location other than the place where 

the involved people usually work. JAD has been suggested as a method for 

developing corporate Web sites since it may (1) ensure the completeness of the 



analysis, and (2) improve the relationship between the client, who may or may 

not be a user, and other team members (Sherrell and Chen 2001).  

     2.6.4 Prototyping 

Prototyping is an iterative process involving analysts and users, and the 

“executable” pilot version is built and revised according user’s input. 

Prototyping is effective for clarifying requirements and save time (Alavi 1984). 

Prototyping is suggested for WISD because the intrinsic complexity of the 

interfaces requires a timely evaluation of the joint effectiveness of structure, 

navigation and presentation (Fraternali 1999). Actually, prototyping is widely 

accepted approach for WISD even though there are no explicit and well-defined 

users for some WIS.   

    2.6.5 Some Ad Hoc methods 

Some methods are widely used for “understanding” online user’s behavior. 

For example, extracting a “top hits” by use of a log file analyzer is a quite 

convenient way of identifying the most “popular” Web pages, functions or 

applications. However, the results of log analysis might be misleading because of 

browser cache, proxy servers and hits caused by web spiders and web robots. 

The analysis of search engine queries can help to identify the most 

frequently requested keywords and the related Web objects (Hahsler and Simon 

2000). Online customers’ transaction patterns and browsing behaviors could be 

discovered by Data Ming tools, and the results could be used to revise WIS. 

However, the “discovered” requests are usually “ad hoc” and could not be 

known before system development and the “not existing objects on a WIS could 

not be “mined”. 



2.7  THE EMERGENCE OF COMMUNITY-ORIENTED DESIGN 

 Virtual community (VC), or online community, is originally a social 

phenomenon enabled by Internet technologies decades ago. With the advances of 

Web technologies, VC design has an impact on the design methodology. The 

definition of online community, and the classification of online communities will be 

described first, and the emerging models of community-oriented design will be also 

discussed later.  

2.7.1 The Definition of Virtual Community 

Virtual community (VC), or online community, has no standard definitions. 

In the beginning, VC is defined “as the social aggregations that emerge from the 

net when enough people carry on, and public discussions long enough with 

sufficient human feelings to form webs of personal relationships in cyberspace” 

(Rheingold 1993). The current definitions of VC have been reviewed and 

displayed in Table 2-2. Although the definitions of VC have no consensus, there 

are some common parts. For example, information exchange and emotional 

support are the core ingredients of an online community(Wellman, Salaff et al. 

1996). Therefore, the more general and widely accepted definition of online 

community by Hanson (2000) is taken in this study.      

Table 2-2 The Definitions of virtual communities 

Author Definition Focus 

Rheingold 

(1993) 

Social aggregations that emerge from the net 

when enough people carry on…public discussions 

long enough, with sufficient human feelings to 

form webs of personal relationships in cyberspace 

1. Enough people 

2. Feelings 

 

Amstrong 

& John 

Hagel III 

Virtual communities may have a lot of business 

benefits. Users can be viewed as customers. The 

types of VC can be categorized into: transaction, 

1. Business 

potential 

2. Types 



Author Definition Focus 

(1996) interest, fantasy and relationship. 

Romm, 

Pliskin & 

Clarke 

(1997) 

VC refers to groups of people who communicate 

with each other via electronic media. It describes 

an emerging and not yet well-defined social 

phenomenon. 

1. Shared goals 

2. Stability 

3. Growth 

4. Commitment 

Wellman 

(1997) 

VCs are viewed as computer supported social 

networks (CSSNs). CSSNs have a variety of types 

such as email, BBSs, MUDs, and IRC. All CSSNs 

provide companionship, social support, 

information and a sense of belonging. It is the 

sociable, supportive, and identity-giving 

interactions that define community. 

1. Companionship 

2. Social support 

3. Information 

4. Sense of 

Belonging 

Komito 

(1998) 

VCs may refer to (1) moral community: that of 

individuals who care about each other and help 

each other, share a sense of common responsibility, 

united by a sense of common purpose and 

commitment. (2) Normative community: 

community is experienced by the existence of 

agree-upon rules of appropriate behavior. If a 

group of people share a common value or meaning 

system, they constitute a community. (3) 

Community of practice: this framework develops 

from shared interaction with others carrying out 

similar tasks or undergoing similar experiences. (4) 

Intentional community. (5) Proximate community: 

in which people interact with others not in terms of 

roles and stereotypes but as individuals. In this 

community, there is conflict and conflict 

resolution, issues of who knows what, how people 

feel about each other, and all the other ways in 

which people, stuck in the same location, get on 

with their lives.   

  

1. Moral 

community 

2. Normative 

community 

3. Community of 

Practice 

4. Intentional 

Community 

5. Proximate 

Community 

Hanson 

(2000) 

Online communities are focused online social 

gatherings. Communication is multidirectional, 

with users responsible for providing materials as 

well as consuming information. Repeated 

1. Internet tools 

2. Rules 

3. Collaboration 

production of 



Author Definition Focus 

interactions reinforce the social features of 

community, builds rules and create continuity. 

materials 

4. Repeated use 

 

Adler & 

Christopher 

(1998) 

VC allows people with common interests to 

meet, communicate and share ideas, information 

with each other through an online network such as 

World Wide Web. Through these activities, 

participants develop bonds with other members of 

the community and with the community as a 

whole. 

1. Demographic 

2. Professional 

3. Personal 

Interest 

   

Since online communities come in different forms and scales, many 

scholars have categorized the types of online communities. For example, Adler 

& Christopher(1998) identified three types of online communities: (1) 

demographic community: built around groups of individuals who belong to a 

particular demographic public; (2) professional community: built around groups 

of individuals who share a particular interest; (3) personal interest community: 

built around groups of individuals who share a particular interest. Armstrong & 

John Hagel III  distinguished four kinds of communities: (1) communities of 

transaction: primarily facilitate the exchange of goods and services and deliver 

information related to those transactions; (2) communities of interest: bring the 

participants who interact extensively with one another on specific topics; (3) 

communities of fantasy: the participants create new environments, personalities, 

or stories; (4) communities of relationship: participants come and form a deep 

personal connections.  Stanoevska-Slabeva (2002) recently classified online 

communities into four types: (1) discussion or conversation communities; (2) 

task and goal-oriented communities; (3) virtual worlds; (4) hybrid communities. 

And, the discussion communities could be classified into sub-types: (1) 



Relationship communities are targeted at the establishment of social 

relationships between members and are dedicated to passionate personal topics; 

(2) Interest communities emerge around a defined topic and attract participants 

interested in it. (3) Communities of practice are a specific kind of discussion 

community that is focused on a domain of knowledge. (4) Implicit discussion 

communities are a special category of discussion communities that are also 

known as recommendation and reputation communities, aiming at the exchange 

of knowledge and experience with respect to a specific product or service. 

Despite the various forms, the online communities have grown in 

complexity and gradually have an impact the Web development methodology. 

  

2.7.2 Online Community as a WIS 

Although discussed in the previous literature, WIS is still a vague concept. 

Holck (2003)presented a model describing four archetypical perspectives on 

Web information systems; and the perspectives are based on what the system is 

intended to communicate and on the direction of the communication. 

As Table 2-3 shows that two communications types (information vs. 

persuasive messages) and direction of communication (symmetrical vs. 

asymmetrical) divide the WIS into four different types.  

If a WIS is to deliver objective information, then it is assumed that the user 

wants to perform some kind of task, and that the purpose of the system is to help 

the user fulfill this task. However, if a WIS is to seen as a medium to deliver 

persuasive messages, then the sender of the message wants to persuade or 

influence the receiver. 



As for the direction of communication, the direction takes place between 

different users and the computer-based systems. Asymmetrical communication is 

to deliver information and/or messages to the external users. Communication the 

other way, from external users, is restricted to some basic search criteria, as 

shown in Figure 2-3. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-3 Asymmetrical communications: from system to external users 

 

 

 

 

 

 

 

Figure 2-4 Symmetrical communications: between users via the system 

WIS 

Internal 

users  

External 

users  

Source: Holck (2003) 

WIS Users  

Source: Holck (2003) 



 If the users are internal or external is not of importance, and then they all 

contribute to the communicational flow. The objective of the system can be seen 

as providing a platform, which facilitates this communication, thereby providing 

the opportunity for users to reach their goals.  

According to the direction of communication and the delivered information, 

Holck classified WIS into information provider, advertisement, information 

system and community.   

  

Table 2-3 Four perspectives on Web Information Systems  

 Asymmetrical communication Symmetrical 

communication 

Communication of 

Objective information 

Information Provider Information systems 

Communication of 

Persuasive messages 

Advertisement  Community 

Souce: Holck (2003) 

 

Online communities support symmetrical communication of persuasive 

messages because these sites encourage communication among visitors to the 

site and all the members can participate in communication. The messages are 

persuasive since members tell each other not only what they know, but also what 

they feel, what they discovered etc. Since an online community may provide new 

business opportunities, it also provides an increasingly hot research topic: how to 

design a better online community? Or what’s the necessary functions, modules 

should an online community provide?  



 

2.7.3 Design an online community 

Several design methods for online communities have been proposed, and 

the main purpose of these methods is to provide common functions, modules and 

interfaces for community support and building. For example, Koch (2002) 

proposed a community support system architecture, and he considered this 

system has to be highly configurable to make the instantiation of different 

platforms possible. The modules in this system include (1) content management; 

(2) annotations management; (3) user profile management; (4) community 

management; (5) personalization and filtering; (6) matchmaking ;(7) messaging 

and event management. 

Based on a Media Reference Model (MRM), an online community can be 

and analyzed and developed(Stanoevska-Slabeva and Schmid 2000; 

Stanoevska-Slabeva and Schmid 2000; Stanoevska-Slabeva and Schmid 2001; 

Stanoevska-Slabeva 2002).  The MRM model distinguishes a community in 

terms of four different views and layers. The model will be briefly described 

below. 

 

Community 

View 
Business Community (Roles, Protocol) 

Implementation 

View 
Processes 

Transaction 

View 
Information 

Supply 

Demand 
Contracting Settlement 



Infrastructure 

View 
ICT- and Transaction Infrastructure 

 Knowledge Intention Contract Settlement 

Source : Stanoevska-Slabeva and Schmid (2000) 

Figure 2-5 Media Reference Model 

MRM regards an online community as media, which support content 

creation, management and exchange within a community consisting of human 

and artificial agents. A medium should enable and support a community of 

agents. As a result, the first step of the design is to identify community agents, i.e. 

community view. The community view deals with the aspects relevant for 

modeling the community, for example the domain of discourse, the participants, 

the roles and processes applied by the community and applied communication 

patterns.  

The implementation view is the sequences of necessary tasks to achieve 

defined goals. Processes represent sequences of usage of basic services and bind 

descriptions or models to service providing modules. 

The Transaction view provides the generic interaction or communication 

services: sharing of information, signaling of intentions, negotiation of 

obligations and settlement. 

The infrastructure view provides the means to physically implement the 

services of the service layer onto communication infrastructures as Internet. Here, 

the respective needs for security, or safety of the infrastructure are of importance. 

No matter the MRM model or Koch’s requirements modules, they provide a 

very interesting and insightful framework for generic community design. However, it 

is still unclear whether the real users for an online community perceive requirements 



as the designer’s do, and whether the common requirement s or common community 

platforms can be applied to all communities.    

 

2.8 INTRODUCTION TO SOCIAL NETWORK ANALYSIS 

In this section, the brief history and underlying assumptions of social 

network analysis will be introduced, then some key concepts will be highlighted, 

discuss some findings in management literature and finally provide operational 

definitions of key concepts. 

 

2.8.1 Sociometric Analysis 

Social network analysis is usually known as sociometry in social 

psychology, psychodrama and education. Sociometry is one of the methods of 

social psychology developed by professional psychiatrist Moreno (1953) to 

estimate the interpersonal emotive relationships within a group. In his book 

“Who shall survive”, Moreno formulated two hypotheses before the invention of 

sociometry (Moreno 1953). 

The spatial-proximity hypothesis postulates that the nearer two individuals 

are to each other in space, the more do they owe to each other their immediate 

attention and acceptance. 

The temporal-proximity hypothesis postulates that the sequence of 

proximity in time establishes a precise order of social attention and veneration 

according to a “temporal imperative.”  

 

And on an article “Ontology of Sociometric Theory”, he argued that the 

“internal, material structure of the group is only in rare instances visible on the 

surface of social interaction; and if it is so, no one knows for certain that the 



surface structure is the duplicate of the depth structure. In order to produce 

conditions by means of which the depth structure may become visible – 

operationally -- the “organisms” of the group have to turn into “actors;” they 

have to merge presently in behalf of a common goal, a point of reference 

(criterion), and the “environment” or “field” has to turn into specific, 

action-filled situations, charged with motivating provocations.” Therefore, each 

person in a social setting is considered an “actor” rather than an objective  subject 

in this perspective and the relationship among people is studied through actors’ 

ratings. Furthermore, sociometry offers us a good chance to describe and delve 

into the “deep structure” of human relationships that is hard to study with other 

methods. 

 Several disciplines mingled and gave birth to a modern social network, 

more frequently used term in literature. According to Scott (2000), there are 

three main traditions to form a present-day social network analysis: the 

sociometric analysts, who worked on small groups and produced many technical 

advances with the methods of graph theory; the Harvard researchers of the 1930s, 

who explored patterns of interpersonal relations and the formation of ‘cliques’; 

and the Manchester anthropologists, who built on both of these strands to 

investigate the structure of ‘community’ relations in tribal and village societies. 

These traditions were eventually brought together in the 1960s and 1970s at 

Harvard, when contemporary social network analysis was forged (Scott 2000). 

Social network analysis is a distinctive research perspective since it is based 

on an assumption of the importance of relationships among interacting units. The 

social network perspective encompasses theories, models, and applications that 

are expressed in terms of relational concepts or processes. That is, relations 

defined by linkages among units are a fundamental component of network 



theories. There are five distinctive characteristics of social network as 

follows(Wasserman and Faust 1994): 

The use of relational concept; 

¨ Actors and their actions are viewed as interdependent rather than 

independent, autonomous units; 

¨ Relational ties (linkages) between actors are channels for transfer or “flow” 

of resources (either material or nonmaterial); 

¨ Network models focusing on individuals view the network structural 

environment as providing opportunities for or constraints on individual 

action; 

¨ Network models conceptualize structure as lasting patterns of relations 

among actors. 

Social network analysis has been widely used in empirical studies, for 

example, kinship, community structure, corporate interlocks and elite power. 

Sociologists and psychologists did most of the research on those topics. Some of 

them were interested in the relationship between team structure and team 

performance. Recently, (Lucius and Kunert 1997) adopted this method and used 

sociometric scores predict team performance, and found the density of the group, 

the choices given and received among members within a social network can 

reveal the degree of mutual preference for working together, predicted better 

performance in the military squads.  

 

2.8.2 Key Concepts 

Social network analysis provides an excellent tool to capture the underlying 

interaction processes within teams. Some key concepts of social network will be 

introduced below. 



Centrality: centrality is one of the earliest and most important concepts 

developed. The most common idea is that if a person is central in his or her 

group, he or she is the most popular in the group and gets most attention. In the 

early sociometry literature, centrality is termed social status (Wasserman et al, 

1994) and the sociometric concept of “star” refers to the same idea. Intuitively, a 

point is central if it is “at the center” of a number of connections; the simplest 

and most straightforward way to measure “point centrality” is by the degrees of 

various points in the graph. A degree-based measurement of point centrality 

reflects only the intuitive notion of how “well” a point is connected within its 

local environment; therefore, it is also termed “local centrality”. In a directed 

graph, local centrality could be naturally classified into in-centrality and 

out-centrality. The measurement of local centrality has a major limitation: the 

comparisons of centrality score can be meaningfully made among the members 

of the same graph or between graphs of the same size. Freeman (1979) has 

proposed a relative measure of local centrality in which the actual number of 

connections is related to the maximum number that it could sustain. A relative 

measure gives a more general approach to the measurement of local centrality.  

 

Centralization: centralization refers to the overall cohesion or integration 

of the graph, not to the relative prominence of points. Freeman (1979) has shown 

how measures of point centrality can be converted into measures of the overall 

level of centralization that is found in different graphs. A graph centralization 

measure is an expression of how tightly the graph is organized around its most 

central point. The measurement of centralization is to compute the differences 

between centrality scores of the most central point and those of all other points, 



and then the ratio of actual sum of differences to the maximum possible sum of 

differences. Centralization is also called global centrality. 

Density: density of a graph is defined as the number of lines in a graph, 

expressed as a proportion of the maximum possib le number of lines. Therefore, 

in a non-directed density of a n-node is the number of lines present divided by 

n(n-1)/2. In directed graph, a directed line from node A to node B does not 

necessarily involve a reciprocated line directed from B to A; the maximum 

possible number of a digraph equals to the total number of pairs it contains, 

expressed as n(n-1). There are two approaches to study the density of a graph: 

one is focused on some points of reference, and called egocentric approach; the 

other is focused on the overall pattern of connections in the network as a whole, 

called sociocentric approach. 

Sociogram:  Sociograms were designed to illustrate the structure of 

informal relations within the work group in the Hawthorne studies (Scott 2000). 

Sociograms were constructed to show each of a number of aspects of group 

behavior: involvement in games, job trading, helping, and friendship, and 

antagonisms. The Hawthorne studies were the first major investigations to use 

sociograms to describe the actual relations observed in real situations. In 

sociograms, circles represent persons and arrows represent their relationships. 

Later, positive and negative relations were added in sociograms (Leinhardt. 

1984). The lines in a graph can be given signs (+ or -) to indicate whether they 

refer to ‘positive’ or ‘negative’ relations, and they can be given arrowheads to 

indicate the ‘direction’ of the relationships. The direction attached to a line is a 

way of distinguishing person A’ orientation to person B from B’s orientation to 

A. And the direction of lines enriched the meaning and gave broad application of 

sociograms. 



 

2.8.3 Social Network Analysis in Management Literature  

Social network analysis is not new to management scholars, yet this method 

seems dormant for decades until the development of new tools and software in 

the 90’s. In the recent years, some scholars at business schools noticed that the 

social structure could play an important role in the study of teamwork. Thus, 

some important concepts from social network analysis such as centrality, 

centralization, network density appeared on the research topics with work 

satisfaction, performance and power. For example, (Ibarra 1993) attempted to 

explore the relative contributions of individual attributes, formal organizational 

positions, network centrality in explaining individual variation in perceptions of 

work-related conditions in a company and suggested that network factors shape 

job-related perceptions, over and above the effects of individual attributes and 

formal positions. (Baldwin, Bedell et al. 1997) conducted an empirical study on 

the social networks of master of business administration (M.B.A.) students and 

showed that centrality in friendship, communication, and adversarial networks 

affected both student attitudes and grades. (Labianca, Brass et al. 1998) 

investigated the relationship between interpersonal relationships among members 

of different departments and individuals’ perceptions of intergroup conflict 

within an organization and found negative relationships were associated with 

higher perceived intergroup conflict. (Sparrowe, Liden et al. 2001) in a field 

study with in 38 work groups, provided evidence that social networks, both 

defined in terms of both positive and negative relations, were related to 

individual performance.  

Social network analysis has also been used to understand the online user’s 

interaction(Haythornthwaite 1998; Garton, Haythornthwaite et al. 1999; 



Wellman 2001); however, it seems also of help to identify key users for 

Web-based information systems. 

 


