
THE UNlVERSlTY OF CALGARY 

Success and Communication in Virtual Project Teams 

by 

Connie Louise Gail Delisle 

A THESIS 

SUBMITTED TO THE FACULTY OF GRADUATE STUDIES 

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE 

DEGREE OF DOCTOR OF PHILOSOPHY 

DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING, 

PROJECT MANAGEMENT SPECIALIZATION. 

CALGARY, ALBERTA 

July, 2001 

O Connie L. Delisle 2001 



National Library 1*1 of Canada 
Bibliothhque nationale 
du Canada 

Acquisitions and Acquisitions et 
Bibliographic Services setvices bibliographiques 
395 Wellington Street 395, rue Wellington 
Ottawa ON KIA ON4 Ottawa ON K1 A ON4 
Canada Canada 

Your lWe Votm rclfBrwce 

Our lUe Norm nlYmce 

The author has granted a non- L'auteur a accorde une licence non 
exclusive licence allowing the exclusive pennettant a la 
National Library of Canada to Bibliotheque nationale du Canada de 
reproduce, loan, distribute or sell reproduire, prgter, distribuer ou 
copies of this thesis in microform, vendre des copies de cette these sous 
paper or electronic formats. la fome de microfiche/film, de 

reproduction sur papier ou sur format 
electronique . 

The author retains ownership of the L'auteur conserve la propriete du 
copyright in this thesis. Neither the droit d'auteur qui protkge cette these. 
thesis nor substantial extracts f?om it Ni la thhse ni des extraits substantiels 
may be printed or otherwise de celle-ci ne doivent etre imprim& 
reproduced without the author's ou autrement reproduits sans son 
permission. autorisation. 



ABSTRACT 

This research examines success and communication in virtual project 

teams. Much current research in success within the project management 

and management disciplines focuses on identifying Critical Success Factors, 

of which, communication appears to be critical. This study questions this 

approach, and aims to disentangle the complex concept. The project team 

heeds Critical Success Indicators (CSls) to enhance the chances of success 

and judges the success of their projects by selecting and attending to 

Critical Success Criteria (CSCs). 

Using a quantitative, survey-based approach, the study addresses three 

Research Areas (total of nine research questions). Research Area One 

examines three questions about the differences in success between virtual 

projects and traditional projects. Research Area Two investigates two 

questions about the relationship between success and communication in 

virtual project teams. Research Area Three examines four questions about 

the relationships between success and the process of communication. As 

well, this research tests the usefulness of a knowledge acquisition tool 

(WebGrid II) in helping clarify terminology about success and virtual teams. 

Survey 1, a replication of Pinto and Slevin's Project Implementation Profile 

survey instrument reveals that respondents rank communication as 

important as traditional project teams. Survey 2, using a categorical method 

to examine success at the Project Team, Organization, Environment, Project 

Leadership, and the Project itself, finds communication as a CSI. Survey 3 

shows that respondents select electronic media (e-mail, phone and 

teleconferencing) as their top choices in conducing five types of 

communication. In particular, social communication appears important in this 

relationship-based communication environment. 
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Chapter I: Overview 

1.0 Executive Summary 
This dissertation presents the findings of exploratory research about success and 

communication within virtual project teams. In the study, virtual project teams refer to 

task driven members behaving as temporary teams whose members may be 

separated by geographic or temporal space. These teams most often use a 

combination of face-to-face interaction and information technology to communicate 

(Hartman and Guss, 1996). This summary presents an overview of the research, its 

key challenges and limitations and its, contributions to knowledge. The summary 

also highlights some of the key findings. 

Using a mixed-method approach (paper and electronic data collection), the study 

involved three surveys. Surveys 1 and 2 N = 90 and Survey 3 N = 50), and an 

Internet-based knowledge elicitation program. The research investigates three 

areas. Research Area 1 compares virtual project teams with traditional project teams 

as defined in the literature. Research Area 2 explored the correlation between virtual 

team member relationships, experiences and successful communication. Finally, 

Research Area 3 investigates the relationship between communication and success 

in virtual project teams. The study is timely; the literature reports virtual teams to be 

an increasingly common way of managing project work. 

Challenges: The researcher faced three main challenges relating to terminology 

consensus, theory development in project management, and data collection. 

First, the researcher finds a lack of roots in project management research on core 

concepts and theory development in the chosen study areas. Research in the area 

of success in project management appears as independent "pockets" of 

decentralized knowledge rather than as comprehensive storylines anchored in 

theory. Especially "lacking are studies of communication processes within virtual 

organization" (DeSantis and Monge, 1998, p. 2). During the course of this research, 



it became apparent that basic empirical studies had not tested and validated 

logically intuitive concepts such as "project" and "traditional project team". Since the 

dissertation represents new material, anchors for comparison of knowledge and 

findings had to be gleaned from other disciplines. The cross-disciplinary inquiry 

covers many subject areas including computer science, operations management, 

social constructivism, psychology, and physics. 

Second, the researcher finds that the use of concepts and terminology has changed 

over time. It is therefore difficult to compare success in the 1980s with success 

today. Professional associations such as the Project Management lnstitute (PMI) 

and the Association of Project Management (UK) have attempted to standardize 

constructs by treating them as if they were shared and constant. This 

standardization is intended to facilitate the formation and sharing of knowledge for 

the profession. However, the process of operationalizing definitions to increase 

validity (i.e., measuring what we think we are measuring) proved difficult, because 

project management professionals share different parts of their terminology and 

conceptual systems. Knowing the magnitude of correspondence (assignment of 

different terms to similar or the same definition); conflict (use of the same term, but 

different definitions); consensus (assignment of the same term to the same 

definition); and contrast (assignment of the same concept, but use of different 

names and different definitions) would have assisted the researcher in 

understanding the extent of the changes in meaning of the concepts studied (Shaw 

and Gaines, 1989). To meet these challenges, the researcher uses three surveys 

that examine the study concepts with progressively increasing depth. Each survey 

provides some background knowledge to the others to allow for cross-validation of 

findings. 

Third, the researcher faced a methodological challenge, in that the population 

sampled was new to on-line data collection. The researcher uses mail, e-mail, 

paper, and fax surveys for Surveys 1 and 2 and an on-line survey for Survey 3. As 



well, the researcher uses WebGrid II as a pilot method. WebGrid II is an on-line 

Internet-based knowledge construction program. It collects data that revealed the 

underlying "mental maps" of respondents use and choice of terminology and to 

understand virtual project teams and success conceptually. The researcher also 

addresses technical difficulties and unanticipated privacy issues in the use of 

electronic data collection. Despite initial projections on response rates and the 

promotion of the benefits of survey formats to the e-mail list providers and 

participants, the surveys did not yield the expected response rates. However, the 

response rates are adequate for statistical generalizability purposes. 

Findings: The study findings are divided into three main areas: the nature of virtual 

project teams, success, and communication. This study finds that virtual teams 

share some characteristics with traditional project teams. Average team size and 

company size by gross revenue appear similar, and some members may be 

geographically dispersed even though they work with the same company. On 

average, respondents report having more experience working on traditional than 

virtual projects, and more virtual than traditional projects in their working portfolios. 

Key differences lay in the type of media used by virtual project teams, and the 

sharing of leadership among the team members on the basis of tasks rather than 

roles. 

At the level of the project team, the research demonstrates that commonality exists 

between how virtual and traditional teams perceive success. The major differences 

lie in the intensity with which virtual project terms pay attention to processes and 

areas in the project (success indicators) rather than absolute differences in the 

success indicators themselves. Critical Success Indicators (CSls) at the level of the 

project team appear consistent with those found for traditional project teams as 

reported in the literature. These CSls include Open Communication, Communication 

Skills, Trust, Fun, Commitment, Planning and Clear Business Direction. However, 

the researcher finds that some CSls, identified as critical in the literature on 



traditional project teams did not appear critical in this study. These CSls include: 

Project Team Experience, Trouble Shooting, Technical Skills, Project Team Culture, 

and Propensity to Take Risk. Findings also suggest the need to pay attention to Top 

Management Commitment at the Leadership level, the Organization, and the 

external Environment, as well as within the Project. However, the study findings 

suggest that Top Management Commitment may play a different role within the 

Project Team. In Survey 2, respondents rate Top Management Commitment as less 

critical at the project team level only and more critical at the other four levels. Survey 

3 findings validate the conclusions about CSls at the level of the project team. 

The study findings also suggest the need to pay attention to Top Management 

Commitment at the Leadership level, the Organization, and the external 

Environment, as well as within the Project. However, the study findings suggest that 

Top Management Commitment may play a different role within the Project Team. In 

Survey 2, respondents rate Top Management Commitment as less critical at the 

project team level, as compared to its critical rating in the other four levels. Survey 3 

validates this finding at the level of the project team. Overall, respondent's teams 

focus more on CSls internal to the project team itself rather than CSls important to 

the processes outside or external to the team. 

Overall, the success of virtual projects and traditional projects appears to be judged 

by similar CSCs. Respondents emphasize Effectiveness (Customer Satisfaction) 

and Efficiency criteria (On Schedule and On Budget) more often than they stressed 

innovation criteria (related to increasing market and business potential). The 

emphasis on CSCs appears slightly more customer-related in virtual projects, 

according to the study sample. Also, there appears to be a link between CSls and 

CSCs when tested at the project team level; however, the effect size is non- 

significant statistically. The link, although important, may be less predominant than 

expressed in the literature. Because few of the respondent's virtual project teams 



actually defined CSls and CSFs at the front end of their projects, a larger problem of 

awareness of the need to do so needs to be examined. 

This research also identifies Communication as a CSI. In particular, it ranks highest 

at the level of the project team. Survey 3 investigates this CSI in more detail to 

reveal the following results. 

A high level of Open Communication exists among peers and subordinates. 
Open Communication appeared more related to the relationship between 
peer-to-subordinate rather than in peer-to-peer or subordinate-to- 
subordinate interaction. 
Simply knowing or not knowing team members does not have a statistically 
significant impact on ratings of communication success. Those who had not 
met any of the team members before hand did not express a negative 
perceptions of team success. 
A positive correlation exists between the anticipation of future interaction 
and the strength of core team members' relationships. 
Communication between virtual project team members occurs "between the 
lines" on a level that may not be defined as a direct and linear sender- 
receiver relationship. 

Contributions to Knowledge: The research made three major contributions to 

project management in the areas of understanding the nature of virtual project team, 

success, and communication. Contributions are made at an academic, practical and 

professional level. 

This research has made an academic contribution in all these areas to move project 

management research past basic explorations of success. It makes a theoretical 

contribution by disentangling success constructs, questions the theoretical 

foundation on which our thinking about communication is anchored, and, and adds 

to the empirical basis for understanding virtual project teams. 



This research made practical contributions on at least two levels. It helped to 

disentangle success concepts that resulted in the development of two practical 

models. This research also provides practical recommendations to virtual project 

teams about effective communication practices that may enhance chances of 

success in virtual projects and their teams. 

On a professional level, this research points to the absence of basic empirically 

tested and validated data about the core characteristics of highly performing project 

teams, whether virtual or not. Second, this research brought to the forefront, the 

awareness of a lack of theory and classification frameworks for studying project 

success and communication in project management. The discipline itself appears to 

lack a solid theoretical foundation. 

I I Introduction 
The dissertation presents the findings of research into success and communication 

in virtual project teams. The term project refers to a "temporary endeavor undertaken 

to create a unique product or service" (Project Management Institute (PMI) Body of 

Knowledge (PMBOK) Guide, p. 173). In this research, virtual project teams are task- 

driven members behaving as temporary teams whose members may be separated 

by geographic or temporal space. These teams most often use a combination of 

face-to-face interaction and information technology to communicate, and share the 

leadership (Hartman and Guss, 1996). In contrast, traditional project teams meet 

primarily face-to-face and consist of "people who report either directly or indirectly to 

the project manager" (PMI, 2000, p. 174). 1 

As well, knowledge put forth by professional associations such as PMI in the US, 

and the Association of Project Management (APM) in the UK does not discuss the 

way project teams communicate (i.e., face-to-face, by e-mail, etc.). Although no 

' The literature often talks about traditional (Morris, 1998; Erling and Svein, 2000; Kujala and 
Artto, 2000; or "classical" (Morris, 1998) projects and teams without defining the term. The 
context of the literature implies that the terms refer to "project team" as per the Guide. 



agreement exists in the literature about the meaning of communication, the literature 

points out key characteristics of communication. Communication refers to the 

actions involved in the "collection, dissemination, storage, and ultimate disposition of 

project information" (PMI, 2000, p. 171). As well, the APM defines communication 

as "the transmission of information so that the recipient understands" (Dixon, 2000, 

p. 50). These bodies of knowledge tend to stress the technical rather than the social 

aspects of communication. For example, social theorists such as Habermas (1 979) 

study communication as a process in which individuals socially construct and 

exchange knowledge by critical analysis. 

The dissertation operationalizes the term Open Communication on the basis of 

Rogers (1987) work. Open Communication refers to the actual message sending 

and receiving types of behaviors on the team, as well, to the type of relationship or 

power levels between subordinate and supelvisor (Rogers, 1987). The research did 

not study Open Communication as described by Skulmoski, Hartman, and DeMaere 

(2000). They consider Open Communication to be information-sharing; a skill, and a 

personality trait. For example, under their definition, Open Communication would 

include not hiding agendas and ensuring the team has enough information to enable 

them to make a full contribution to the project (Hartman and Skulmoski, 1999). 

Virtual ways of organizing and working continue to generate interest globally in the 

academic and business communities. However, at this point in research, the 

structure and behavior of virtual projects defy a common definition. Little empirical 

evidence exists about why virtual projects and their teams succeed (Chapter 3). 

Therefore, this research undertook a significant task: first to determine what 

characterizes a virtual project and its team; and second, to identify what factors 

influence success, and the success criteria (outputs) that allow best judgment of the 

outcome of a project. This research attempts to clarify language, and in doing so, 

exposes some of the root difficulties in understanding success at the theoretical and 

practical levels. The study aims to disentangle concepts in project management 



research, while challenging theoretical assumptions grounded in conventional 

wisdom. From the initial broad look at success, the research focuses specifically on 

Open Communication as one of the key indicators of successful virtual projects and 

their delivery teams. Overall, the research conclusions form a broad picture of 

success and its relationship to value creation for an organization, in the context of 

virtual project teams. 

Why might the success of virtual projects and their teams be important? Project 

management in North America represents over $850 (US) million dollar per year with 

an anticipated annual growth rate of 20% (Bounds, 1998). The Project Management 

Institute PMBOK Guide (PMI, 2000) defines project management as the application 

of knowledge, skills, tools and techniques to project activities in order to meet or 

exceed stakeholder needs and expectations of a project. Regardless of its exact 

definition, project management itself strategically fuels the future economic growth of 

industry in the US and worldwide, contributing to the strengthening of a competitive 

global market (Bounds, 1998). Most recently, Thomas, Delisle, Jugdev, and Buckle 

(2001) conducted a two-phased international study that sought, among other goals, 

to find out about the value of project management. Sixty percent of over 1,800 

respondents (project managers, senior executives and project personnel) report that 

they strongly agree with the statement: senior management understands that an 

investment in project management represents a sound investment in the company's 

long-term success. Any self-reporting data collection instrument arguably may have 

inherent response bias. However, the study, for example, also reports that 60% of 

senior management admits to not understanding the cost of unsuccessful projects. 

As well, the study by Thomas, Delisle, Jugdev, and Buckle (2001) show that of the 

participant pool surveyed, 83% agree (somewhat to strongly) that the use of project 

management can increase the likelihood of delivering successful projects. In 

summary, their results suggest that senior management, practitioners, and project 

personnel as well as consultants who sell project management do not understand 



the cost of failed projects, although they believe in project management as a way of 

helping deliver successful projects. Most importantly, these findings suggest that 

project management has a perceived value to organizations at least within the 

bounds of the organizations responding to the survey. 

Global market reach, rapid advances in telecommunications, and access to high 

powered information technology mean that project organizations must seek creative 

ways to use project management to create value in efficiently dividing labour, 

coordinating projects with partners, and simplifying administrative tasks (Ott and 

Nastansky, 1997). International communication connectivity has created a dynamic 

environment that supports geographically diverse industries (Yeack and Sayles, 

1996). However, it appears to be difficult to show the value of changing the way 

project teams work and measuring their output. Some research questions the value 

of measurement at all (Boulton, Libert and Samek, 2000; and Lingle and Schiernann, 

1996). For example Boulton, Libert and Samek (2000) report that between 1978 and 

1998, less than 30% of the value of companies appears to be reflected in the 

traditional balance sheet. 

As early as 1991, an industry-led committee and organization at Lehigh University 

produced a powerful report that encourages industry to look for a new way of 

creating and measuring value of a project - a way that goes beyond delivering on 

time, on budget and within scope. As well, a recent study by the Economist 

Intelligence Unit and IBM finds that answers to "yes or no" questions do not suffice 

when dealing with complex concepts such as value and success (EIU Ltd., and IBM 

Global Services, 1999). They recommend that businesses differentiate between the 

different types and amounts of value that connect an organization's processes and 

activities within a company's value network. 



The mid-1 990s saw a dramatic increase in the pace and leveraging of technology. 

Companies began to exploit knowledge assets and core competencies of team 

members, regardless of each member's physical location (Engkavanish, 1999). Like 

some traditional engineering project teams, virtual project teams disband quickly 

following the completion of a project (Grenier and Metes, 1997). However, viriual 

project teams seem unique in their ability to quickly respond to emerging business 

markets (Chen, 1997). The kind of opportunity to create value varies greatly, 

depending in part on the type of virtual team (whether members never or frequently 

meet face-to-face, etc.). The literature review shows that part of the difficulty in 

understanding value relates to a lack of a common understanding of how to 

communicate project management's value to project team (virtual or otherwise). Part 

of the challenge in investigating value itself lies in determining "which improvements 

have come from technology and which have come from process improvements" (EIU 

Ltd. and IBM Global Services, 1999). 

However, most research agrees that regardless of their structure, virtual project 

teams provide benefits to project-based organizations because of their flexible staff 

linkages, task-directed purpose, and communication technology capability (Lipnack 

and Stamps, 1996). 

The literature points out that some of the most salient and practical benefits of virtual 

project teams also relate to traditional project teams. However, researchers who 

study virtual project teams point out that successful virtual project teams often focus 

more on the following activities: 

• Accessing only the requisite set of skills needed for a project, to avoid the cost of 
developing skills internally (Porter, 1993; Lipnack and Stamps, 1996) 

• Increasing competitive pressure on traditional industries that do not respond 
quickly to business opportunities, or creating new market opportunities (Porter, 
1993, Lipnack and Stamps, 1996;Goldrnan, Nagel and Preiss, 1995). 

• Removing legal barriers such as traditional contracts to foster collaboration and 
a trusting, cooperative culture (Porter, 1993; Lipnack and Stamps, 1996). 



• Enabling risk-sharing of developing, marketing and supporting new technology 
projects when no one company wants to bear all the risk (Porter, 1993; 
Goldman, Nagel and Preiss, 1995). 

Reducing a manager's frustration and stress from spending too much time 
traveling. Cross-Turner (1999) reports that this stress emerges as a significant 
problem with some traditional teams. 

Creating an achievement (tells why the desired end-result occurs) focus rather 
than an activity (means to an end) goal focusO2 The activity focus in traditional 
teams does not create a clear performance expectation, thus mismatching 
consequences and performance expectations (Hampton Group, 1999). 

How does a virtual project team successfuly respond to this global opportunity to 

create value? Businesses, which work within a traditional project management 

operations focus, continue to struggle with measuring the business value of project 

management. These organizations tend to use industrial-age tools, and traditional 

quota-based financial metrics (Gardner, Bistritz, and Klompmaker, 1998). The task 

of coordinating strategic and operational goals in this type of environment becomes 

even more difficult because global business strategies require focus on a wider 

range of value dimensions (Gardner, Bistritz, and Klompmaker, 1998). Virtual project 

teams create value that includes more than traditional hard assets. Moss Kanter 

(1 999) suggests that "fuzzy" assets like imagination, workforce skills and strategic 

relationships matter more in this type of work arrangement than do hard assets 

(inventory, financial metrics). Furthermore, exploitation of intellectually based value 

demands highly responsive organizations and teams (Quinn and Finkelstein, 1996). 

Hartman's (2000) innovative SMART Management 8 project management framework also 
focuses on goals, not tasks. His method represents a shift in project management practice 
that helps to explain why he found more similarities than did other authors between virtual 
and traditional project teams. 



To capitalize, companies must think beyond measures of value that form around 

products and processes, investments in physical assets, geographical needs, or 

specialized management functions (Quinn and Finkelstein, 1996). Butler, Hall, 

Hanna, Mendonca, Auguste, Manyika, and Ahay (1997) point out the significance of 

this shift in their examination of a report from McKinsey and Company that estimates 

that over half of jobs worldwide will shift in this century from a material product base 

to a knowledge base. 

The graduale shift to a knowledge economy will eventually create a corresponding 

shift in value assessment and accounting measures (Butler, et. al., 1997; Hartman, 

1998). Although virtual project teams seek to deliver value in terms of their 

innovation potential to expand markets and create strategic advantages, this 

knowledge does not appear to be accounted for on the balance sheet (Bulter, et. al, 

1997). Overall, the literature suggests that both virtual organizations and traditional 

"bricks and mortar" companies still seem tentative about measuring innovative types 

of value. A recent study reports, "companies appeared less interested in the financial 

payback.. . but.. .few companies rooted their strategies in the advantage creation end 

of the [value] continuum" (EIU Ltd. and IBM Global Services (1999), p. 38). The 

results suggest that companies recognize ihe importance of satisfying customers 

(effectiveness value) and creating innovation value. However, in many organizations 

reported in the literature, the measurement of innovative value continues to lag 

behind the measurement of traditional efficiency values. 

Part of the difficulty in measuring the value of traditional and virtual projects and their 

delivery teams may stem from the focus of the project management profession itself. 

The pressure to solve business short-term technical problems from a tactical, 

approach almost exclusively drives the body of professional knowledge (Eidie, 

1994). One respondent from Thomas, Delisle, Jugdev and Buckle's (2000) published 

study clearly articulates the problem. He notes the pitfalls associated with a short- 

term view in stating that, "You can't come at them (executives) with the solution 



looking for a problem". Their study also finds that consultants tend to favor a tactical, 

crises driven explanation of value, thus, perpetuating a reflexive rather than 

proactive approach to assessing value. Regardless, a strategic view exercised by 

traditional project teams may be as valuable, so that organizations should not view 

virtual teams as a cure-all for business ails (Kalin, 1996). 

In summary, the 1990s literature addresses a current and very important area of 

managing projects. The business environment demands quick and agile 

organizational arrangements. Virtual project teams represent one way to respond to 

the demands of a globally competitive marketplace. Businesses continue to use 

virtual project teams, although the literature appears tentative in measuring their 

successes. This research recognizes the need to empirically investigate the nature 

of virtual projects and their teams, determine what influences success, and ascertain 

what shapes a project's outcome. This research acknowledges that virtual project 

teams may have existed in many different forms (e.g., missionary teams, and in 

historic contexts like Hudson Bay Company). The literature review indicates that the 

rate of change and use of high-speed communication technology enabled the growth 

of virtual project teams over the last five years. Thus, the purpose of this research 

has less to do with an in-depth historic comparison and more with identifying 

characteristics of virtual project teams that exist in today's business environment. 

The research also questions the directness of the relationship between influences on 

success and criteria for judging the success of virtual project teams. 

1.2 Background 
Traditional organizations consist of goals and people assigned to perform tasks to 

achieve these interdependent goals (Engkavanish, 1999; Bartlett and Ghoshal, 

1990). Project-based organizations employ teams that act cross-functionally so that 

individuals, departments or units combine forces to complete projects. External 

project managers and team members provide expertise in managing projects as 

organizational complexity increases (Bartlett and Ghoshal, 1990). Bartlett and 



Ghoshal also note that 1990s organizations, whether traditional or virtual, need to 

manage their complex processes, rather than simplifying them, by changing their 

anatomy (structure). 

Bartlett and Ghoshal (1 990) also note that interpersonal relationships and team 

psychology appear to be as important as the physiology of a team (decision and 

communication processes). A virtual project team, unlike its "traditional" counterpart, 

may offer a way to change organizational behavior to manage the structural- 

complexity trade-off, allowing for a quick response to business markets. However, 

the literature identifies some differences in how virtual project teams maximize 

tradeoffs, capitalize on opportunities and create business value. 

As well, virtual organizations appear similar in many respects to traditional 

organizations, although they differ in how their project teams function. Traditional 

teams organize on the basis of the availability of human assets. Virtual project teams 

employ expertise and competencies, often independent of geographic location 

(Lipnack and Stamps, 1996). Project team expertise (not just the project manager) 

may be hired as in short-term consultants giving hands-off advice. A team member 

acts as part of the organization on a temporary basis (Ott and Nastansky, 1997). As 

Lipnack and Stamps (1996) state, the leadership sharing among team members 

points to a big difference between traditional and virtual teams. They note that 

traditional teams look similar on the surface, but a flatter and more fluid type of 

leadership or management structure often characterizes virtual project teams. 

Other researchers report that activity rather than physical locale best distinguishes 

virtual organizations and their teams (Ott and Nastansky, 1997; Engkavanish, 1999; 

Walther, 1996). Generally, the literature does not agree on whether a structure or set 

of behaviors more adequately characterizes a virtual entity (organization or team) 

(Chesborough and Teece, 1996; Byrne, 1993a, b; Nash, 1994; Seiber, 1998). 

Therefore, research tends to focus exclusively on either the structural aspects 

(organization) or the normative aspects (attitudes and behavior) of how virtual 



entities function (Chen, 1997). The literature review in Chapter 3, Section 3.3.2 

provides further discussion of this topic. 

Communication technology appears to be a key enabler of organizational forms 

such as virtual project teams (Engkavanish, 1999). In particular, lnternet technology 

plays a critical role in allowing collaborators to work from remote sites and to share 

ideas and resources (Dettmer, 1995). The size and growth rate of the lnternet in its 

formative years made it a popular communication medium that supports the growth 

of virtual entities (Jarir, Santanu and Chillarege, 1996; Dettmer, 1995). The 

American Society of Association Executives (ASAE) (1 997) reports that over 80% of 

333 associations provide networked computers to staff, and almost 70% of 

associations have lnternet web sites compared to 10% in 1995. Similarity, the 

Construction Industry Board (1 999) states that nearly 90% of construction 

companies have access to the lnternet. Overall, the number of computers connected 

through the lnternet has grown from about 28,000 in 1989, to over I 6  million at the 

beginning of 1997 (Chen, 1997). Although this is unlikely to happen, Chen (1997) 

sees the potential for each person on earth to access an lnternet computer within 

seven years. 

Regardless of equal access, the lnternet continues to influence all types of 

organizations and industries (Moad, 1998; Zdnet Market Intelligence, 1999). For 

example, Zdnet and PC Week Organization find that "Fast Track 500 Companies" 

come from many business sectors including health care, defense, electronics, and 

electronics components (Moad, 1 998).4 Results from a study by Gebauer (1998) 

confirm the diversity of industries using virtual project teams. 

Dettmer (1995) presents a concise history of the advent of the lnternet. Considering that 
public use of the lnternet began in 1989, the progress seems remarkabIe. 
Fast Track 500 companies lead in innovative spending on technology and use of 
communication technology. 



Larger enterprises facing tough global competition appear to be the strongest 

supporters of virtual project teams (Gebauer, 1998). These enterprises need to ally 

quickly to effectively tap into swift-moving markets or even create new markets. In 

many cases, lnternet technology acts as a hub at the center of large enterprise 

business communications. For example, the Graphics, Visualization, & Usability 

Center at Georgia Institute of Technology (1 999) report in their survey that 60% of 

the 2,878 companies randomly surveyed access the lnternet daily from work. The 

survey reveals that organizations report spending at least 20% of their total budget 

in this capacity, and over 70% of respondents plan for yearly spending increases 

(Rogers, 1998~). Market research by the Aberdeen Group (2000) finds that firms not 

only use the lnternet; they appear to be saving upward of $2 million (US) per year in 

procurement costs with lnternet purchasing. The Aberdeen Group concludes that the 

benefits of e-procurement represent a 70% savings in time and cost. They also find 

that the e-procurement market growth projections call for it to reach $9 billion (US) 

by the year 2003 (Aberdeen Group, 2000). 

Although estimates in the literature appear high, the value of the research lies in how 

it simulates thinking about the potential for cost savings on a large scale in the future 

by investing in e-procurement. Although the Aberdeen study identifies the value of e- 

procurement, it does not report on the willingness to actually invest in the 

technology. The EIU and IBM Global Services study also reports significant 

spending on technology. Senior executives spend up to 50% of their annual capital 

expenditures on lnformation Technology (IT) (EIU Ltd., and IBM Global Services, 

1999). lnformation Technology refers to a company's computer systems, networks, 

telecommunications, management information and information systems 

professionals (EIU Lid., and IBM Global Services, 1999). 

As well, the construction industry seems to value information technology, although 

the industry's tangible (physical) outputs seem to be what most people consider the 

core of the industry. A recent Construction Industry Board (1 999) study finds that the 



top priority of over 400 organizations relate to the need to integrate information 

technology. The Global Services branch of IBM and the Construction Industry Board 

(1 999) also estimates heavy investments in technology and projects a high growth 

rate of knowledge-based work in the US alone. Nilles (1 998) estimates that virtual 

workers will reach 40 million in the US and 200 million worldwide by the year 2015. 

Ironically, few large-scale studies other than the Graphics, Visualization, & Usability 

Center at Georgia Institute of Technology; the EIU and IBM Global Services study; 

and the Aberdeen Group provide relatively recent, hard figures that attempt to 

quantify the value of the Internet in business. The lack of academic study in this area 

has led to a reliance on the select set of sources listed above to create a base level 

of understanding about the potential of the Internet in creating value in project 

management. 

The increase in communication technology spending has also fundamentally 

changed the dynamics between competitors and customers over the last decade 

(Lurey, 1 998; Moad, 1998; Sorensen, 1999; Pinto, Rouhianinen and Trailer, 1998). 

Unfortunately, new organizational forms, like their traditional counterparts, have 

limited success in meeting business goals, reducing costs, creating useful and timely 

technology, and reducing product or service development time (Lurey, 1998; 

Engkavanish, 1 999). The literature estimates of project failure range widely, often 

independent of industry (Giola, 1996). Estimates of as low as 30% and as high as 

80% for project failure do not offer much in the way of pinpointing the magnitude of 

the problem (Juttelstad, 1998; llincuta and Hartman, 1996; Beale and Freeman, 

1991 ; Baker, Murphy and Fisher, 1983; DeCotiis and Dyer, 1979; and Balachandra 

and Friar, 1997). Greek and Pullin (1999) find that in the 1980s, of over 3,500 

traditionally managed, large projects around the world, less than one-third came in 

on time and on budget. However, failure in this context appears to focus mostly on 

efficiency values and does not mention other criteria such as client satisfaction. For 

example, Linberg's (1 999) study of four software industry projects show that 



companies mostly consider "On Time and On Budget" as measures of project 

success. However, he reports that three projects failed (did not meet the budget), 

with one project going almost 420% over its approved budget. 

Efficiency measures appear to dominate industry reports as well. For example, the 

Standish Group (1 995) estimates that between 70-90% information technology- 

related projects fail to meet schedule, budget or technical specifications (just over 

50% cancelled). The IT industry (USA) spends more than $250 billion (US) a year 

on IT application development for approximately 175,000 projects. Overall, they 

conclude that IT projects experience an average success rate of less than 20% 

(Standish Group, 1995). North American and European software industries 

associations report similar failure rates (Yourdon, 1997; Albanna and Osterhaus, 

1998). The usefulness of these studies is questionable because of their limited view 

of what constitutes success and how to measure it. Thus, the failure rates mentioned 

in this section may be somewhat inflated, because they do not take into account the 

full value continuum (i.e., client satisfaction and innovation values as well as 

efficiency measures). 

.3 Criteria to Determine Failure and Success 
The project management professional has a choice of many different project 

management tools (Thamhain, 1996). The literature shows many examples of 

specific tools and techniques that claim to cause or create project success. 

However, the availability of tools has not appeared to heighten businesses' 

awareness about how project management can create value by linking strategic 

intent and tactical execution. For example, the Project & Cost Management Software 

Directory lists over 700project management tools (Association of American Cost 

Engineers International, 1996). Glass states that each software package touts its 

ability to create value single-handedly, although the actual benefits usually fall 

Unfortunately, research does not distinguish between virtual project and traditional project 
failure. The problem exists because the term "virtual projectn has not been well defined 
and empirical inquiry into this area appears in its infancy. 



between 5% and 35% (Glass, 1998). However, Glass does not explain how he 

arrives at these figures. The validity of his work is therefore questionable. 

Generally, in the literature, discussion of failure rates and their causes lack 

consistency. People disagree about what success and failure mean across sectors 

and countries. Furthermore, industry executives polled by the Standish Group finds 

that executives, when asked about historic rates of project failure, report that more 

projects failed in the early 1990s than the 1980s (Standish Group, 1995). The root of 

the problem may lie in researchers' differing views on what influences project 

success and on what criteria appear most suitable for judging a project's success 

(Pinto and Prescott, 1988; Lechler, 1998; Tan, 1996; Shenhar, Renier and 

Wideman, 1996; Beale and Freeman, 1991 ; Baker, Murphy and Fisher, 1983; 

DeCotiis and Dyer, 1979; Wateridge, 1996; and Linberg, 1999). 

Most research grounded in traditional positivist methods tests assumptions to 

generate an empirical reality (Lee, 1994). Studies with this orientation assume that 

project outcomes somehow expand into a space called success or failure. Rather, 

the creation of a project generates the potential for many different levels of 

successes throughout the process itself. However, the literature shows that 

researchers continue to seek the one correct list of Critical Success Factors (CSFs), 

and in so doing, they have entangled success concepts. Baccarini (1999) states that 

studies by Baker and Murphy and Fisher (1983), and Hartman, Ashrafi, and Jergeas 

(1 998) intertwine the concepts of project management success with product 

success. Baccarini points out that in these cases, success influences and criteria 

become indistinguishable. However, few researchers articulate how they collect their 

data. Shenhar (1999), Shenhar, Levy and Dvir's (1997) and Dixon (1998) all make 

an effort to distinguish between success indicators and outcomes. As well, industry 

This comment draws an analogy to how Alan Sandage (renowned astronomer) views the 
creation of the universe - the galaxies do not expand into a pre-existing space - the 
expansion creates the new space. 



based studies may contribute to misunderstandings in studying success. For 

example, the Construction Industry Board (1 999) developed ten key performance 

indicators, three of which also serve as success criteria. 

To help disentangle these concepts, this dissertation breaks success into success 

indicators (internal and external influences an organization heeds when doing a 

project well) and success criteria (the markers by which to judge the success of the 

project). An individual success criterion may then be grouped together through factor 

analysis to form success "criteria1'. The term "factor" most correctly refers to the 

results of a particular statistical analysis technique. That technique places success 

criteria or indicators that meet specific table values for statistical significance 

(accounting for the variance of a phenomenon) for inclusion into appropriate factors. 

The use of the term CSFs found in research and in practical texts does not provide 

information about whether these factors refer to criteria or indicators. Often, a CSF 

refers to a single success indicator (communication) or one criterion (met the 

budget) (Pinto and Slevin, 1996; Lim and Mohamed, 1999, Tan, 1996). 

Additionally, research often disregards the influence of time on success (for 

example, Tan, 1996; Belassi and Tukel, 1996; Tait and Vessey, 1988; Bullen, 1995; 

Magal, Carr and Watson, 1988; and Adams and Barndt, 1983). Early work by Pinto 

and Prescott (1 988) and more recent study by Hartman, Ashrafi, and Jergeas (1 998) 

represent solid efforts to address success within the context of the project life cycle. 

Turner, a project management authority, recommends identification of success 

criteria before finding the correct success factors (meaning individual indicators of 

success) (Wateridge, 1996). However, this recommendation rests on the assumption 

that a need exists to express a tight correlation (or even a causal relationship) 

between influences on success and factors that judge success (Baccarini, 1999). 

Project management authority Hartman (2001, 1995) points out in numerous papers 

and his book on SMART Project Management that the relationship between success 

indicators and criteria might be less dependent than first assumed. 



Although Wateridge (1996) may have been one of the initial researchers to try and 

show a link between success indicators and success criteria, his model does not 

show how much of the variance each indicator accounts for in each success 

outcome. Part of the difficulty in establishing a link stems from his use of success 

indicators from the literature rather than from his questionnaire results. 

Early research by Tukel and Rom (1 995) finds statistical support for the notion that 

managerial scheduling objectives do not coincide with criteria used to measure 

success. As well, a recent study by Erling and Svein (2000) confirm that only a 

tentative relationship exists between indicators and criteria. Earlier research by 

Munns and Bjeirmi (1996); Lirn and Mohamed (1 999); and Tukel and Rom (1 995) as 

well as work by Ashrafi and Hartman (1 996) and Erling and Svein's (2000) point to 

the need to disentangle success concepts. Hartman (1 998) suggests that, 'We 

measure the wrong things on our projects" (p.4). A recent study by Thomas, Delisle, 

Jugdev and Buckle (2000) shows statistical support for studies in reporting that 

senior executives fail to see a strong cause-effect relationship between success 

indicators and criteria. For example, one respondent's statement sums up the 

general thoughts on success, 

There is no evidence that doing all those Gantt charts and status 
reports actually ensure the project success. Its is a leap of faith that by 
leading the process that you will achieve your results but its an indirect 
relationship - from raw interview data, Phase I. 

Thus, research tends to focus on either success indicators or success criteria. 

Because of the difficulty in studying success over time, traditional studies assume 

success outcomes may best be measured in the project implementation phase 

(Pinto and Prescott, 1998) or the end or transfer phase (Tan, 1996; Belassi and 

Tukel, 1996). Hartman (1 998) suggests that, ''the definition of project management 

was closely tied to the execution phase of projects. This definition is being eroded as 

we move forward in time" (p. 2). Recent work by Hartman (2000d) shows that 



success measures set at the outset serve as reliable measures of success. His 

SMART Management @ method addresses the gap in understanding the 

relationship between success and the type of value the project generates (or may 

generate) during the process and after the project becomes operational. As well, the 

SMART Management @ method appears to tie in success to a more full spectrum of 

value possibilities such as market expansion and advantage creation in the future. 

Further discussion of value appears in Chapter 2, Section 2.4.2. 

Despite these limitations, researchers continue to seek the cause of project failure 

(Pinto and Mantel, 1990) and to develop a universal framework for project success 

assessment (Shenhar, Levy, and Dvir, 1997). However, the value of a decade's 

worth of success research has not made it simple to consolidate the learnings and 

establish a truly universal project management language. For example, leading 

project management associations such as PMI and the Association of Project 

Management (APM) in the United Kingdom each have their own glossary of terms 

and established norms of practice which emphasize different facets of project 

management teaching and training (Appendix A). 

The value of research efforts and their adoption by professional organizations lies in 

the realization of the variance and non-homogeneity in communication of project 

management concepts such as success and communication. Thus, on a practical 

level, simple measures of success do not suffice (Morris, 1998; Wateridge, 1997; 

Balachandra, and Friar, 1997; Munns and Bjeirmi, 1996; Modesto and Zirger, 1984; 

DeLone and McLean, 1992; and Beale and Freeman, 1991). As well, these sources 

point to the need to question the conventional understanding of project management 

concepts and their expression through both oral and written language. 

I .4 The Role Language Plays in Project Management Terminology 
Information technology organizations claim that communication technology doubles 

each year, whereas one can argue that the English language has definite syntactic 



b~undaries.~ Success researchers struggle to disentangle a complex concept like 

success by either rigorously defining independent and (outcome) dependent 

variables, or loosely bundling together what they consider common characteristics of 

a concept (Chapter 2). Project management professional associations have recently 

began to post glossaries of project management terms, hoping to persuade project 

management professionals to agree on a consensual definition of terms, including 

"success". However, Shaw and Gaines (1 989) warn that professionals share only 

parts of each other's terminology and conceptual systems. As well, terminology and 

its use may influence beliefs about how to manage a project successfully and may 

create the need to develop project-specific lexicon (or thesaurus) to address this 

issue. From a political perspective, whoever controls the language usually controls 

the power (Hartman, 1998). 

The challenge of understanding the concept of success escalates in the rapidly 

changing "virtual" business environment of the 2lSt, century because existing terms 

and definitions no longer seem relevant. For example, measures of stability such as 

the age of an organization, proportion of professionals in a company (Sveiby, 1997). 

productivity gained, and number of jobs cut (Arkin, 1999) do not make sense in a 

virtual environment. The literature reports many instances where terminology 

conflicts and definitions appear paradoxical when describing "virtual" projects 

(Barnatt, 1995; Bartlett and Ghoshal, 1996; Miles and Snow, 1986; Rodal and 

Wright, 1993; and Yager and Yates, 1997). 

Sieber's (1 998) Virtual Organization Network website provides definitions and terms 

about what constitutes a virtual organization or team. The Internet website seeks to 

disseminate organizational information as well as to coordinate a large virtual 

membership that exists only through e-mail Listserver, and electronic journal 

Moore's Law states that the pace of microchip technology development doubles yearly. 
http:ll~.whatis.com/mooresla.htm (1 996-7). 



subscription. Despite these kinds of efforts, more and more definitions of success 

continue to differentiate rather than coordinate terns. This problem goes beyond 

project management. Even a well-established academic discipline like Information 

Systems suffered from problems with divergent terminology in its beginnings 

(Dance, 1967). 

Second, symbolic logic offers another way to disentangle abstract concepts by 

identifying relationships between concepts and providing a way to interpret rather 

than define concepts. Symbolic logic notation expresses the relationships between 

concepts symbolically whereas common English may use the word "is" in all cases. 

(Langer, 1967). For example, symbolic logic uses the word "is" to create a set of 

universally accepted symbolic notations as follows: the word "is" used as identity (=); 

the word "is" used as membership (E); the word "is" used as entailment (c); and the 

word "is" used as existence (El). For example, 'is" may express identity symbolically 

(A rose = a flower), membership in a class (A rose E a symbol of love); entailment (A 

rose c romance); or existence (E! rose). The logic symbols represent language 

forms of "is" by stressing their distinctions, not their commonalities. 

Finally, artificial intelligence programs such as WebGrid II also offer a way to 

examine the similarities and differences between terminology and the conceptual 

systems of professionals. Computer scientists who developed this program have 

extensive experience in studying problems inherent in understanding language 

(Shaw and Gaines, 1989). They recognize that the way a person develops labels 

and communicates concepts may not be fully accessible through use of traditional 

research tools (Shaw and Gaines, 1989). WebGrid I1 engages the participant in an 

interactive knowledge elicitation process. The tool captures how participants 

distinguish between elements (terminologies) to actively form knowledge. The 

resulting grid represents a person's construct system. This research tests WebGrid I I 

Virtual Organizational Network htt :Ilwww.virtual- r organization.netlnews/NL-3. /table.stm (1 998, March) 



for the first time in the realm of project management research. The value of trying 

new data collection tools lies in creating the potential to access human cognition and 

perception at different and possibly deeper levels. 

In summary, the current business environment requires creative division of labor 

around emerging business initiatives (Savvy, Malhotra, Gosain, Sanjay, and Young, 

1999). Cleland, cited in Cabanis-Brewin (1999), and generally known from Project 

Management Institute (PMI) conferences, holds the title of "the father of Project 

Managementt'. He advises project-based companies to continually change how they 

deliver products/services (Cabanis-Brewin, 1999). A current form of change can be 

seen in the growth of fluid organizational forms such as virtual project teams that 

respond quickly or even create new markets. Understanding success within projects 

taken on by these novel types of organizational forms appears formidable because 

of the inconsistency of terminology, and problems studying success from a 

conceptual level. 

1.5 Purpose of the Research 
The research seeks primarily to understand the nature of success within the context 

of virtual project teams. This task requires a clear understanding of the concepts and 

relationships between success indicators and success criteria. In the context of this 

research, a success indicator behaves as an internal (things done well) or external 

influence on the success of virtual projects and their teams. A success criterion 

behaves as a standard for judging the success of a virtual project and its team. 

Many different lists of indicators and criteria exist in the literature. A few attempt to 

disentangle the concepts. 

Consideration of the larger project management context may add the most 

meaningful data to the body of knowledge about success. Research has shown that 

the project organization, team, environment, leadership, and the project itself, all 

play a role in shaping our understanding of success (Belassi and Tukel, 1996). For 

example, "having fun" may be a success indicator from the team perspective, and 



also from the organizational perspective. Non-categorical research may not allow for 

this level of detail to be extracted. At the same time, category-based research does 

not represent the pinnacle of all research. However, the complexity of this topic 

requires a research focus that fits within the time and budget available. Thus, the 

research scope at its most focused point, investigates success from the project team 

perspective, using both a categorical approach and Likert rating scales to identify the 

level of agreement or disagreement in responses. 

Accepting the limitations as discussed above, the research has the following aims: 

To identify the compelling arguments about what influences success in virtual 
projects; 

To identify which criteria allow for the best judgment of the success of 
projects undertaken by virtual projects teams; 

To discuss the relationship of success indicators and success criteria as that 
relationship relates to value; and 

To explain the relationship between communication as a critical influence on 
virtual project teams and overall project success. 

This exploratory research attempts to bridge some of the gaps in the knowledge 

about success in virtual project teams. Within these boundaries, the data and 

conclusions of this research should apply. 

I .6 Research Scope and Research Questions 
The remainder of this chapter describes the research areas of inquiry (specific 

questions examined in the work), the theoretical foundation, and the research scope. 

Underlying premises or reasons for this research, first identified in the introduction 

and background in this chapter are more fully developed in the literature review in 

Chapters 2 and 3. These reasons guide the choice of research questions discussed 

in this section. The following research questions fit into three distinct, but related 

knowledge areas. The research moves from a broad understanding of virtual 



projects and their teams to an examination of success and communication within the 

specific context of virtual project teams. 

Three areas of study undertaken include the following. Research Area 1 compares 

virtual project teams with traditional project teams, as discussed in the literature. 

Next, Research Area 2 explores the correlation between virtual project team 

member relationships and successful communication. Overall, the literature review 

identifies communication as a fundamental part of success of virtual project teams. 

From field tests using the SMART Management 0 framework Hartman (2000d) 

identifies Open Communication as the first of seven key elements for effective 

teams. More recently, Skulmoski, Hartman and DeMaere (2000) discuss Open 

Communication as a critical part of success, referring to all project teams inclusive. 

However, they refer to the information sharing behaviors rather than to roles and 

relationships, as identified by Rogers (1 987). Finally, Research Area 3 investigates 

the relationship between communication and success in virtual project teams. 

Three surveys capture the data required to answer the research questions in this 

dissertation. Chapter 4 presents each research question and its respective 

hypothesis. Chapter 5 presents the results of each research hypothesis. 

First, the following paragraph presents each research area and its specific research 

questions. 

Research Area 1 looks at the comparisons between a virtual and traditional project. 

Research Questions (RI): 

Rla: Which project phase appears critical to project success? 

R l  b: Does the perception of success differ in virtual project teams, and what kind 
of a relationship exists? 

Rlc: What relationship exists between success and value in virtual projects? 



Another related, but different factor clearly articulated in the literature and in practice 

deals with previous relationships. Thus, Research Area 2 looks at the correlation 

between team member relationships and successful communication. 

Research Questions (R2): 

a R2a: Do prior relationships influence the perception of overall success of the 
virtual project team communication? 

R2b: What correlation exists between the positivelnegative relationships on the 
virtual project team and the anticipation of future interaction? 

Finally, Research Area 3 examines communication, a significant factor identified in 

the literature, and most recently studied in the project management field by 

Skulmoski, Hartman, and DeMaere (2000). The relationship between communication 

and success as an influence on virtual project teams forms the context of inquiry in 

Research Area 3. 

Research Questions (R3): 

a R3a: Do virtual project teams have higher levels of Open Communication 
because they share leadership and shift roles? 

R3b: What relationship exists between the reasons or Communication Actions 
and media used to communicate? Critical Social Theory defines communication as 
a set of four "actionsn (Instrumental, Communicative, Strategic, Discursive). An 
additional action (Social) added on the basis of the literature review forms the 
context to answer this question. Chapter 4 explains these actions in detail. 

R3c: What Communication Actions play a key role in Open Communication? 

R3d: What experiences suggest that communication occurs on 
holographiclquantum levels? 

These questions came from careful consideration of the gaps in the literature, with 

equal consideration of the theoretical underpinnings that require examination. 

Section 1.7 discusses the relationship between the research questions and theory. 

Furthermore, Chapters 2 and 3 provide an overview of theories most relevant to the 

dissertation. As well, Chapter 4 provides a theoretical model that incorporates the 

study hypotheses. The hypotheses stem from each individual research question. 



1.7 Theoretical Framework 
The literature shows that project management has methodologies, but lacks theories 

of its own. Methodologies behave as process frameworks for standardizing the act of 

managing a project. Specifically, methodologies provide knowledge about what to 

do, using what process, to produce what product or service (Wateridge, 1995). 

Some project managers use individual tools and techniques as precursors to 

methodologies (Thamhain, 1996). As well, project management methodologies differ 

from academic methodologies. For example, IT professionals sometimes use the 

Critical Success Factor (CSF) Method to identify information critical to senior 

managers (Boynton and Zmud, 1984). However, the step-by-step process used to 

collect data about CSFs from senior management first introduced by Rockart (1979) 

and later articulated by Boyton and Zmud (1984) and Bullen (1 995) does not in itself 

have a theoretical grounding, nor do researchers necessarily use this method in 

researching success. Historically, success researchers use surveys (Pinto and 

Prescott, 1988) or case studies (King and Cleland, 1993), rather than the prescribed 

steps as outlined in the CSF Method. 

In contrast, academic methodologies refer to procedures used to collect research 

data. Baccarini's (1 999) work concludes that an accepted methodology does not 

exist for measuring success. However, his bid for a universal methodology (whether 

academic or practical) falls short of solving this problem. The Logical Framework 

Method (LFM) he advocates appears to be a project management methodology 

intended to measure project success. In his model, a set of outputs (immediate and 

tangible) and inputs form a cause-effect relationship among a hierarchy of project 

objectives (Baccarini, 1999). However, this method fails to address the natural 

tendency to over-value "hard" or technical measures of success (Chapter 2). 

The Theory of Constraints (TOC) appears to be one of the few widely accepted 

project management methodologies, at least for traditional project managers, in the 

manufacturing field. Despite the inherent limitations of its rational epistemology (way 



of knowing), many project management practitioners use TOC exclusively. 

Goldratt (1999) created the TOC as a set of management principles that help to 

identify impediments to goals, and ultimately, a successful project. The TOC, a 

manufacturing concept, essentially achieves three goals: increased throughput; 

reduced inventory; and operating expenses (Goldratt, 1999). Other project 

managers describe TOC as nothing more than a management theory (Buro, 1998) 

or a philosophy of management (O'Connell, 1999). Buro (1998) concedes that TOC 

rolls out Just-in -Time principles, Total Quality Management, Business Process Re- 

engineering and the Learning organization into one systems theory. Regardless of 

its limitations, the perceived need for a universal methodology or at least a common 

framework continues to drive project management professionals and researchers. 

The confusion in understanding methodology as a concept in turn affects theory 

development. Project management researchers claim to employ methodologies that 

build theory (Sutton and Staw, 1995). Sutton and Staw suggest that an immature 

discipline should build theory by first employing theory approximation methods. 

These methods include critical review of references; collection of data; critical 

examination of lists of variables; display of diagrams or models; and generation and 

testing of hypotheses (Sutton and Staw, 1995). Eventually, broad theories emerge 

from the atstract collection of theory approximations, to help make sense of very 

complex subjects (Sutton and Staw, 1995; Weick, 1995). 

Project management scholarship exists in all different stages of theory development. 

Urli and Urli (2000) present a review of their results of their investigation into the 

stability of concepts in project management. The review includes research from 

1986 to 1996. They note that although a common body of knowledge called the 

PMBOK Guide does exist, but "its future is subject to questions and debate among 

researchers. What is the evolution of the field? What is its structure?" (Urli and Urli, 

For example, ETP Group Structured Project Management Company (Goldratt, 1999). 



2000, p. 13). Their study represents the first of its kind to attempt a key word 

analysis (from 800 English journals) to uncover the major themes in project 

management. Their study partitions the five themes into Change Management, 

Information Management, Time Management, Cost Management and Human 

Resource Management. Urli and Urli (2000) note that from the mid 1980s to the 

early 1990s, the "themes of planning, optimization, and operations research 

constitute the strategic core or focus of project management.. . and may be defined 

as project management tools" (pp. 36-37). Thamhain's (1 996) and Thomas' (1 998, 

2000) literature review also finds that many articles emphasize the type and 

usefulness of project management tools and techniques. Thamhain (1996) groups 

the categories of project management tools and techniques as analytical, procedural 

or people-oriented. He notes that organizations often see the "human side of project 

control as complicating the otherwise analytically and procedural straightforward 

processes" (Thamhain, 1996, p. 42). 

Urli and Urli (2000) find that literature from 1992 -1 996 show that project 

management opened up toward managerial problems. The "classical" fields of study 

extended to include "organizational change, programs of quality or human resource 

projects" (Urli and Urli, 2000, p. 39). Furthermore, they attributed the broadening of 

project management literature to "appropriation of concepts suitable for project 

management by more traditional and better anchored disciplinary fields such as 

finance, human resources management, or operations research" (Urli and Urli, 2000, 

p. 40). 

Although the project management literature explains its origins and the nature of the 

research contributions to the PMBOK, few sources attempt a broad overview of how 

research streams originated and evolved to create the overall body of knowledge. 

The work of Peter Morris at UMlST University Center for the Management of 

Projects stands out because he creates an overview of the history of project 

management. Through work at the Center, Morris, Jones and Wearne (1 998) identify 



the dates related to the evolution of project management. They divide the project 

management literature into three periods: Formation, Expansion and Holistic 

Revolution. The US Department of Defense established the core techniques during 

the Formation period (1 955-1 970), although the US Navy and Pentagon contribute in 

the areas of scheduling, earned value, risk management, life cycle, responsibility 

charting and partnering (Morris, Jones and Wearne, 1998). The Expansion period 

(1 970s to mid 1980s) resulted in many cancelled or failed projects and cost overruns 

(Morris, Jones and Wearne, 1998. 

Finally, the Holistic Revolution (mid 1980s to present) represents a period when 

businesses started to question and identify why their projects fail. The focus shifted 

from technical solutions to customer, team, and evolution and measurement metrics 

to identify core processes underlying the delivery of successful projects (Morris, 

Jones, and Wearne, 1998). The development of professional bodies of knowledge 

by organizations like APM and PMI represent the "recognition of the discipline as a 

genuine cognate area" (Morris, Jones, and Wearne, 1998, p. 5). They also note that 

during this time period, universities began to offer degree programs in project 

management. The current interest in knowledge management and organizational 

learning emphasizes how people learn and improve (Morris, Jones, and Wearne, 

1 998). 

The main contribution of developing an understanding of the historical constitution of 

the project management body of knowledge lies in an attempt to show the processes 

through which research streams contribute to the theoretical and practical 

development of the profession over time. 

Although many other sources in the literature review mention historic project 

management studies, Said (1983) suggests that all we have is "scrapst1 and 

'"fragments" that practitioners and researchers tend to treat as whole frameworks. 

Initially, Fogel (1 956) introduces the notion that the three categories of project 



engineering management knowledge included technical, personnel and group 

problems. However, he notes that engineering management mostly focused on the 

technical issues related to managing. As well, Pinto and Mantel (1990) attempt to 

provide a picture of project management research, but they only examine evaluation 

(success) knowledge research. They suggest that three streams of research 

contribute to the core evaluation body of knowledge in the 1980s. The first stream 

focuses on developing decision rules; the second stream focuses on developing a 

set of indicators or conditions that, when attended to, may help avoid project failure; 

and the final stream looks at critical implementation factors. 

As Gadamer (1 975) states, "all understanding inevitably involves some prejudices. 

These are a pre-condition of experience" (p. 239). Thus, this research does not 

attempt to prescribe one best way to view project management history or research 

contributions. Rather, the researcher makes an attempt to show how research within 

the times frames suggested in the literature to create an overall "big picture" of the 

context of project management. Dervin (1 996) points out that "context is something 

you swim in like a fish. You are in it. It is in you. A contextual view mandates a new 

way of being as scholar and researcher. The journey, the inventions have just 

begun" (p. 13). Thus, as an initial attempt to make sense of literature review findings, 

the research builds on the work of Morris, Jones and Wearne (1998); Urli and Urli 

(2000); Thomas (2000, 1998,1998a), and Tjader (1 999, 1998). The researcher 

presents the collection of project management research as a series of merging 

streams of knowledge. 

On the basis of the literature review, much of the project management body of 

literature may be roughly categorized into three streams or areas. The first stream 

includes planning and control research (Urli and Urli, 2000; Thomas, 2000; Morris, 

Jones and Wearne, 1998). These authors all note the influence of operations 

research in opening up project management research to include managerial 

concerns. Historic research in the "contingency" stream comes from contingency- 



based research that identifies overlooked managerial influences in managing 

projects as part of the second stream (McKeen, Guimareas, and Wethrerbe, 1994; 

Kim and Lee, 1986). The third stream recently introduced by Thomas (2000, 1998) 

and Tjader (1 999,1998) advocates sensemaking research as an additional part of 

the "socially driven" project management research stream. The following section 

describes each of the streams of research. 

The first research stream presents knowledge about project planning, control, and 

evaluation (success research) (Thomas, 2000). This type of literature forms the 

traditional base knowledge in project management as the profession grew largely 

from expert opinion (Avots, 1969; Davis, 1979; and Markus, 1981); personal 

experience and stories from lessons learned (Peters and Homer, 1997; Hubbard, 

1991 ; and Cleland and King, 1 983), and case studies (Magal, Carr and Watson, 

1988; Morris and Hough, 1987; Modesto and Zirger, 1984; Murphy, Baker and 

Fisher, 1974; and Rubin and Seelig, 1967). Much of the effort in evaluation research 

studies within what (Morris, Jones and Wearne, 1998) identifies as the Expansion 

period focuses on identifying factors to reduce project failure and increase 

effectiveness of project management methods. Thomas (2000,1998) and Thamhain, 

(1 996) also note this trend. Thamhain (1996) suggests that cybernetic theory acts as 

a major influence on the conduct of planning and control research. Cybernetic theory 

claims that tighter management of projects results in more control (Thamhain, 1996). 

Planning and control research and project evaluation studies overlap somewhat in 

terms of their content focus. However, evaluation research focuses on correcting 

ineffective application of planning and control methods and reducing non-rational 

decision-making (Thomas, 1998; 2000). Evaluation research from within a 

cybernetic orientation sees more information as a way to gain greater project control, 

so that success occurs linearly as an additive process (Caldwell, 1994). 

Furthermore, Thamhain's literature review and field study results of 249 

professionals from 62 project teams indicate that many researchers studied success 



as if were a matter of finding the right tools or processes to make projects succeed. 

Although research in this stream makes up the, "core of project management . . .the 

reality of project management has gone beyond both the researchers and the 

documentation that serves as a reference for project management in North America 

(the PMBOK Guide)" (Urli and Urli, 2000 p. 40). 

Research from outside the discipline of project management contributes to the 

formation of a concurrent and somewhat parallel knowledge base. Contingency 

research about lnformation Technology (IT) from within the Information Systems (IS) 

field began to influence project management in the early 1980s (Tait and Vessey, 

1988). Morris, Bower, Patel and Pearson (1998) present the results of an extensive 

research study into process-related literature, university research, and government- 

funded project-related research, largely but not restricted to the construction field. 

They examined 9,700 "items of research" in total. They find that in the category of 

"Project Management", IT publications accounted for "20% of the total research in 

this area" (p. 11). These articles, however, mostly pertain to the technical aspects of 

IT within project management. 

Overall, contingency theory used by some IT researchers, itself acts more as a 

framework than a theory because it does not offer any well-developed propositions 

(Schoonerhoven, 1981; Bird, 1981). The loose framework allows for assumptions to 

be made about the relationship between two variables being able to predict a third or 

moderating variable of a social-emotional nature (Bird, 1981). However, contingency 

theory does provide a way to question why only some social influences, as 

described most recently by Hartman and Skulmoski (1998); Urli and Urli (2000) and 

Thomas (1998, 2000), deserve more in-depth consideration. The contingency 

research stream as described by McKeen, Guimaraes and Wetherbe (1 994) and 

Thomas (1 998, 2000) seeks to identify missed factors or overlooked contingencies 

that may assist in the more effective application of project management tools, 

techniques and methods. 



The contingency stream overlaps somewhat with evaluation research that aims to 

identify influences within a time period or context that might increase chances of 

delivering successful projects (Jiang and Klein, 1999). Rockart's (1 979) contingency- 

based evaluation research show that factors other than time, cost and quality 

influence project success. Soon thereafter, a proliferation of success factor lists grew 

from contingency driven research (Chapter 2). Within project management and IT 

research, a serious drawback of the contingency approach appears to be the 

underlying aim of producing "one right list" of success influences. 

From a theoretical point of view, contingency research appears most connected to 

behavioral (i.e. Skinner, Watson, Bandura) and cognitive theories (e.g. Piaget, Luria, 

and Rogers). Cognitive theories portray people as active, rational, and thinking. 

Behavioral theories assume that people act as passive recipients of information. 

Despite the difference between the behavioral and cognitive approaches, each 

denies the importance of affect (emotion) in project management success research. 

Most studies explain the phenomenon as purely cognitive. However, Frankel and 

Ray (1 997) and Glass (1 999) argue that project team members' emotions play a 

major role in success. Glass finds that if team members feel that the project 

underestimates the schedule or effort, they might not fully commit to the project 

goals. Thomas (1 998, 2000) acknowledges the overall contribution of contingency 

research, but notes that this type of research seeks to answer questions about how 

to improve project management within traditional boundaries. 

Finally, work by social theorists and sensemaking theorists go beyond the planning 

and control and contingency approaches. These traditional streams tend to reduce 

conclusions about improving project management to a matter of selecting the right 

technology, engaging in rational decision making, and improving effectiveness of 

existing methods within traditional boundaries (Thomas, 1998; Tjader, 1998). In 

contrast, sensemaking theorists explain learning as a process of enactment where 



people rather than technology or methods bring about the richness in experiences 

(Weick, 1969). Thomas (2000) and Tjader's (1 999) dissertations represent the only 

two academic projects that specifically apply sensemaking principles to making 

sense of project management. 

The theory of sensemaking explains how people construct meaning in terms of their 

actions, and interactions. The theory also explores the processes that lay down the 

memories and experiences that individuals interpret and reinterpret (Thomas, 1990). 

Similarly, the Personal Construct Psychology of George Kelly also claims that 

individuals assume a subjective realism that guides their construction of reality 

(Blowers and O'Connel, 1996). This, "iterative process, or the act of constructing 

leads to the formation of constructs - transparent patterns or templates of the 

realities that make up the world" (Blowers and O'Connel, 1996, p. 3). 

Sensemaking and Personal Construct theory see the social construction of reality as 

a continuous process where individuals develop cognitive maps of their subjective 

reality, and re-adjust these maps to make sense as circumstances and experiences 

shift over time. The recognition that perception of reality changes over time makes 

this approach well-suited for the study of project management life-cycle issues. 

Sensemaking research does not aim for one best method or way to improve projects 

or decrease the incidence of project failure. Sensemaking theory and Personal 

Construct Psychology provide insight into why rules, scripts or maps of knowledge 

about project management achieve stability in organizations and then over time, no 

longer make sense. 

Sensemaking theory, in particular, provides a way for project management as a 

profession and the academic discipline to look at processes of action and interaction 

that enable individuals to make sense of organizational activities (Thomas, 1998, 

2000). Sensemaking may assist researchers in uncovering the underlying processes 

and practices that create project management knowledge to help avoid gaps in 



conveying meaning. Meaning as understood in a social context cannot be 

communicated, nor can the act of communication create meaning (Glanville, 1997). 

Thus, no "correctness" ensues, "because individuals create their own meanings and 

only through agreements do parallel personal meanings develop" (Glanville, 1997, 

P* 3). 

Social-based theories such as Personal Construct theory, and sensemaking theory, 

make important contributions to project management research. This stream of 

research aims to help practitioners recognize that the project management body of 

knowledge contains no meaning in itself. Rather, a profession believes "what we 

agree to standardize or treat as if it were shared and constant, to create procedures 

for, such that they will generate knowledge" (Glanville, 1997, p. 5). The knowledge 

gained through sensemaking may help mesh the subjective realties of a profession's 

membership (Tjader, 1998). 

Social theories examined in this research do not aim to replace existing streams of 

project management knowledge (Figure 1). Rather, the combination of knowledge 

within the first two streams with more social-based theories expands the depth and 

breadth of traditional knowledge, and challenges traditional thinking. Eventually, the 

trickle of knowledge from tributaries like sensemaking, Personal Construct 

Psychology and others may grow into a stream of knowledge that makes a strong 

contribution to project management's theoretical foundation. 



Figure I : Research Streams in Project Management 

Sensemakina Research e O d ~ O "  

----____----------- 
*.. ....a'.... Personal Construct Research...,, ....- .......... ................ .................................................................. 

On a practical level, the literature review shows that while organizations comprehend 

the need to make sense of project management, much research remains within 

traditional boundaries. Morris (2000) cautions, "while the subject of project 

management' is now comparatively mature, and recognized by thousands if not 

millions of managers as vitally important, i f  is in many respects still stuck in a 1960s 

time wa@' (p. 4). 

Thus, academic research in project management appears to have a long way to go 

to educate the profession about the actual epistemology or ways of knowing about 

project management. Epistemology refers to a branch of philosophy dealing with the 

nature of knowledge or ways of knowing. For example, an epistemological inquiry 

can readily assist in revealing the patterns of how success knowledge developed, in 

the context of the research streams identified in Figure 1. As well, the value of 

epistemological inquiry lies in its ability to deepen our knowledge about theoretical 



influences from theories outside the profession's traditional field of vision (Section 

1.8). In fact, PMI has just recognized the importance of this level of inquiry. They 

issued a call for proposals in May, 2001 to ascertain whether the project 

management profession already has theory, stating that they believe one of the 

"hallmarks of a profession lies in the existence of a theory of the profession" (PMI, 

20001, p. 1) 

At present, project management researchers continue to seek guidance from 

theories that cross boundaries with academic fields of communication, 

organizational and management research, and information systems. This 

dissertation finds the following theoretical influences as the most pertinent in 

understanding the meaning of success and communication: 

Contingency Theory 
Media Use Theory 
Media Consequence Theory 
Critical Social Theory 
Sensemaking Theory 
Holographic Communication Theory 
Quantum Theory 

Chapters 2 and 3 introduce key aspects of each theory as they pertain to the 

applicable parts of the research. Theoretical knowledge from different disciplines 

serves to strengthen the research and accentuate the cross-disciplinary knowledge 

nature of project management. These theories also challenge explanations provided 

by traditional project management research. In particular, the examination of 

theories outside the traditional boundaries of project management serve as a way to 

strengthen the understanding of complex concepts such as success and 

communication in this research. 

1.8 Epistemology, Theory and Knowing Success 
On a broad scale, the whole of Western-based research appears constrained by a 

mind-body dualistic epistemology - or way of knowing (Pos, 1963). Pos argues that 



the resulting dichotomy occurs when one variable appears as the antithesis of the 

other. For example, he reports that traditional medical theories believe in physical 

origins of disease whereas psychiatry believes in mental origins, even when physical 

causes appear most obvious. Work by neurologists Libet, Lashly, and behavioral 

psychologists Skinner and Watson, also convinced some of the medical community 

that physical events precede conscious intention (Green, 1995; Heidbreder, 1933). 

However, psychologists William James, Carl Rogers, philosopher Hegel, and 

physicist Wolf (1 999) challenges this thinking, saying that mental events supersede 

physical events (Heidbreder, 1933). Wolf (1999) explains "the delay and antedating 

paradox means that a lag in time of cerebral production results in a conscious 

sensory experience followed by a peripheral sensation, combined with a subjective 

antedating of the experience" (p. 3). 

Overall, the divide created by early epistemological inquiry shapes the current 

foundation of understanding of experience as a mental event or a physical objective 

reality. 

Like Pos' dissertation, this research attempts to make sense of the divide in 

epistemology. Most of the literature reviewed for this dissertation reports that either 

technical factors or management issues engender success more. Some researchers 

and practitioners believe that both hard (physical) and soft (mental) events account 

equally for the success phenomenon. In terms of success, contingency research 

allows the possibility that technical and management influences both underpin 

success (Shenhar, Renier, and Wideman, 1996). The terms technical and 

management serve as somewhat arbitrary labels to help make sense of the 

epistemological divide. Moreover, research by Hartman on SMART Management 0 

project management (reported in Hartman and Skulmoski, 1998 and discussed in 

Hartman, 2000d, e) advocates a balance between management (business), 

technical and social and societal issues (labels). 



However, the pressing philosophical question still revolves around whether physical 

or mental events explain a phenomenon at all (Woods and Grant, 1995; Heidbreder, 

1933). Riemann suggests that research stretch to a new dimension. This dimension 

exists but we cannot reach it because it disappears from the argument by non- 

definition (i.e. negative-positive infinity) (Pietsch, 1 999).1° Thus, the increase in the 

possibility of another dimension fundamentally alters a system's nature and shows 

us that theories restrict themselves (Pietsch, 1999). Hartman's (1 999, 2000, 2001) 

research on trust (especially red trust) also addresses the need to go beyond current 

thinking. 

A checkerboard metaphor provides a simple example of the limited explanatory 

power of current epistemology. Euclidean geometric principles assume an infinitely 

divisible nature of red and black squares to a single point at infinity (Pietsch, 1999). 

Would the color of the infinite indivisible square be red or black? The square 

becomes both red and black because at infinity, the perceived discontinuous system 

becomes continuous. Thus, at a minimum, the possibility of three dimensions exists, 

such that one can be counted and the other cannot (Pietsch, 1999). 

Furthermore, examination of the relationships between what appears as opposing 

concepts also helps expose the gaps in traditional thinking. Symbolic logic as a 

critical thinking technique leads researchers to see "a logical form in things which 

may be entirely discrepant as to content" (Langer, 1967, p. 33). For example, an egg 

and a light bulb relate by color, shape and fragility (Guss, 1997). Symbolic logic uses 

symbols rather than rigid definitions to represent the way phenomena relate by 

analogy. The symbols reveal the knowledge about rather than of something - how it 

functions, how it "relates to its surroundings ... and how it transforms* (Langer, 1967. 

'O Mathematician George Riemann worked with Albert Einstein to first propose these 
Hologramic principles. The principles challenge the assumptions that space just exists, 
that parallel lines never cross, and that a straight line forms the shortest distance between 
two points. 



p. 22). The value in using symbolic logic lies in its ability to show relationships 

between propositions without having to define a concept. 

Table 1 shows the four possible logic relationships between any two propositions, 

regardless of the subject matter. In this research, the symbol (t) represents technical 

orientation and the symbol (m) stands for management orientation." 

Table I : Epistemological Relationships 

The t . m and t I m relationships characterize much of the project management 

literature oriented toward planning and control explanations of reality. However, 

most of the early research within this area shows technical forces to be most 

Logic Notation 

t v m  

t . m  
t l m  

- - 
t . m  

directly associated with project success or failure. The t m relationship became 

Relations hips 
Either one or the other proposition or both may be 
studied together or alone. 
Both propositions must be studied together. 
If one proposition holds true, the other cannot and vice 
versa. 
Neither proposition holds true either alone or together. 

popular in contingency research because it gave researchers the flexibility to 

consider either or both soft and hard influences without requiring the presence of 
- - 

both, as in the t. m relationship. Thet . m relationship pushes mainstream Western 

Science past its traditional boundaries because it does not advocate an eitherlor 

solution (Table 2). 

'I Management is a broad term that may also refer to social issues such as motivation, 
group behavior, etc. 
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Table 2: Epistemology and Success 

- - 
The t m  m relationship represents a radical view of science as exemplified in 

groundbreaking research within the domain of quantum physics. Quantum 

physicists seek to unify the bifurcation (division) between the physical and non- 

physical by what Pos (1 963) called a super-abstraction. Pos (1 963) outlines the 

important advancements in science within this domain as the development of new 

methodology to explore concepts in the domain of physics and medicine; 

acceptance of contradictions about the nature of reality; and a new understanding of 

the relationship between time and space (cause-effect). 

Notation 
t l m  
t or m attributes 
appear mutually 
exclusive (If t 
holds true m 
cannot and vice 
versa). 

t .m  
Technical (t) 
and 
management 
(m) attributes 
appear critical 
to success. 

tvm 
Either technical 
(t) attributes or 
management 
(m) facton or 
both appear 
critical to 
success. - -- 
t . m  

Reject both t 
and m 
explanations of 
success. 

Explanation 
Research seeks to find and 
examine attributes of 
success that were 
"overlooked" in previous 
research. Research studies 
claim that t not m attributes 
or vice versa are most 
critical to success. 
Research determines a 
logical ordering - m attributes 
then t attributes may be 
critical. (e.g., a team must 
build trust before achieving a 
clear business direction). 
Thus, membership does not 
act mutually exclusively. 
The grouping of attributes on 
the basis of logical 
relationships may differ 
contingent on the context 
(organization, team, project 
leader, etc.) not on their 
membership as either a t or 
an m attribute. 
Attributes m and t are unified 
by a super-abstraction 
because neither suitably 
explains a phenomenon. 

Limitations 
Researchers select which attributes 
of success they would like to study 
on the basis of beliefs about the 
importance of the attribute. Often, 
research produces list of attributes 
that do not have a high degree of 
overlap. Thus, justification of 
attributes to study appears important. 
Difficult to be definitive in 
categorizing attributes when they 
appear in a particular sequence 
because professionals differ in their 
understanding of the meaning of 
concepts and terminology as well as 
their ordering. 

Contingency approaches do not take 
into account all the possible relations 
with other concepts, making it difficult 
to know what to include in a study. 
The content or definition of study 
attributes may be used to determine 
group membership post hoc. 

Physics appears as the only science 
to consider this way of knowing to 
study time and space simultaneously 
(Pos, 1963). Conventional science 
often dismisses this approach as 
unscientific. 



Part of Survey 3 (Chapter 4) aims to understand the relationship between success 

and communication as a super abstraction that occurs beyond the immediate 

perception of the virtual project team.'* Having explored logic relationships on an 

abstract level, Table 2 explains each relationship as it relates to success research. 

Section 1.9 outlines the research scope symbolically, as per the symbols used in 

Table 2. This research mostly examines the fm relationship between success and 

communication in virtual project teams. However, the research also explores 

relationships that go beyond traditional boundaries. In particular, this research looks 

at the social and intuitive nature of communication that goes beyond the explanation 

of traditional mechanical theories. 

The value of the symbolic logic framework lies in its ability to demonstrate that 

epistemological beliefs pull research in different directions. The logic framework 

also provides a way to address relationships between attributes, without reference 

to specific content or definitions (Langer, 1967). 

I .9 Research Scope 
Research about project success includes a scope larger than any one dissertation 

can cover. Figures 2 - 5 contain the logic notion expressions that show the process 

used to narrow the scope of this research. Figure 2 shows the logic symbols used in 

this dissertation. The notation KR1 represents standard symbolic notation that 

means the domain (K) of one phenomenon (' R1) - in this case the domain of 

success. The notation =int' refers to interpreted as. The symbols - A, B, C, D, E = 

int' (refer to the concept of) (A) Environment, (B) Team, (C) Project, (D) 

Organization and (E) Project Leadership. The notion (M) refers to the domain 

"management", and the notion (T) refers to the domain ''technical". These concepts 

form the context within which respondents ground their responses to questions 

about success. 

.- - -- -. . . . . 

l2 Chapter 3 also provides the theoretical background of physics concepts and theories that 
apply to the study of communication. 
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Figure 2: Research Concepts 

KRI (A,B,C..-) = i n1  the concept of project success where A, B, C... 
means 

group of success indicators 
KRI MI = int' the universe of the management phenomenon 
KRI TI = int' the universe of the technical phenomenon 
KRI Xi = int' the universe of a holographic-quantum phenomenon 

Logic notation allows for expression of the scope in t e n s  of relations between 

concepts rather than definitions of each concept. Figures 3 and 4 show the 

complexity of the relationships among all success phenomena that may be 

potentially studied by a researcher. Figure 5 presents the research scope for the 

dissertation research. 

Figure 3: Success Influences or Criterion 

K R ~  M1 = (AM1 . BM1. CM1 ... ) or more Or KRI T I  (ATI. BT1 . CT1 ...I or more groups 

Figure 3 shows the scope of research that may be conducted within the domain of 

success knowledge that focuses on either the management or technical universe. 

Within either domain (or both), a study may focus on individual influences or criteria 

within each group. 

Figure 4 shows a slightly more complex version of the relationships identified in 

Figure 3. Research could focus on some or all success influences in either the 

technical (T), management (M), (XCI) communication or the holographic-quantum 

(XI) universe (for example, MI, M2, M3 ... TI,  T2, T3 ... X I ,  X2, X3 ...) of some or all 

contexts (A, B, C.. .). The interaction between some or all success indicators and 

groups makes this scope highly complex. 

Figure 4: Success Relationships 

KR1 = (MI. TI XI)  = AT1 (xTl, xT2, xT3 ...). BMI (xT2, xT2, xT3 ...). CTI (xT1, xT2, xT3 ...) and more 

groups (C, D, E, etc.) Or AM1 (xM1, xM2, xM3.4; BM1 (xM2, xM3, xM4 ...). CM1 (xM1, xM2, xM3 ...) or 

more aroups (C, D. E, etc.). 



Figure 5 represents the actual dissertation research scope. The scope unfolds in a 

sequence of three stages (broad to narrow) to enable the investigation of each 

research question in the three research areas set out in subsection 1.6. 

figure 5: Scope of Research 

Survey I Survey 2 Survey 3 

Survey 1 looks at success from a very basic perspective by replicating an existing 

instrument designed to examine the relationship between success indicators. 

Survey 2 takes a more sophisticated approach to examining success by using a 

categorical based instrument. The survey examines success indicators and criteria 

within the context of the Project, Team, Environment, Organization and Leadership. 

The results from the first and second survey help narrow the scope of the last 

survey. Survey 3 focuses on success at the level of the team (B) to reduce the 

complexity of the research scope. Survey 3 collects data about the nature of 

communication on virtual project teams, including the identification of 

communication that may occur between the lines (symbolically written as X1). 

1 .I 0 Sunrey 1-3 Methodology 
The survey questionnaire method provides a way to tap into an extremely diverse 

study population at a reasonable cost. This method also serves to collect large 

amounts of data quickly from participants. Three different surveys examine three 

related aspects of success. The first two surveys include paper (mail and fax) and 

electronic (Internet and e-mail) formats. The final survey initially issued by e-mail 

and mail survey takes advantage of gathering the highest response rates. Due to 

low response rates, the researcher issued Survey 3 again by Internet. 



Concurrently, the first part of this research includes a first-of-its-kind test of an 

Internet knowledge construction tool to investigate the issue of confusing language 

and conflicting terminology in project management. WebGrid II, a knowledge 

elicitation tool, provides insight into the difficulty of studying the success concept 

using a non-traditional method. 

Overall, this research considers the degree of relationship among variables 

(correlation), as well as the differences between variables. The strength of the 

relationship becomes important to produce meaningful hypotheses. The quantitative 

results appear initially in tables and graphs to provide a quick visual perusal of the 

data. Correlations provide a way to test which of the contingency relationships 

among study variables account for the anticipated effects. Factor analysis shows 

the amount of variance accounted for by certain study effects. As well, regression 

analysis helps to show which independent variables account best for the dependent 

variable or outcome. Chapter 4 contains a more detailed description of the study 

methodology, sample frame, research design, methodological procedure, and it 

touches on validity, and reliability. 

I I I Justification 
Constant transitions occur in management style, organizational structure, and 

project management techniques. Virtual project teams represent one organizational 

form that takes advantage of leveraging intellect and information to create value 

(Young and Lee, 1998; Young 1998). The topic appears important at a global level. 

For example, over the past five years, the Virtual Organization Network (VONET) 

(1 999), the largest virtual research organization on the lnternet, continues to report 

increases in visits to its website from both members and non-members. The 

literature review also identifies the presence of an increasing number of publications 

and websites in the past three years dedicated to research about virtual 

organizations and virtual teams. 



Academic research has the challenge of validating as well as challenging common 

assumptions about what makes virtual project teams unique, and why they succeed 

or fail. Do traditional project management tools, techniques and processes to 

manage projects help teams succeed in a virtual environment? Has the importance 

of determining success changed in this environment? Empirical answers to 

questions like these lag behind the actual use of virtual project teams. The 

advancement of project management knowledge in the area of virtual teams 

depends in part on research finding answers and communicating these answers to 

the profession. 

The research makes a contribution to project management knowledge base by 

attempting to add clarity to the discussion of epistemological and theoretical 

influences on success research. As well, this research aims to make an important 

contribution to understanding virtual project teams. Because of the newness of this 

research area, the empirical results form the foundation for further research to test 

and either confirm or contradict the study findings. 

1 .I 2 Study Limitations 
Research in younger academic disciplines often requires exploratory work to 

develop operational definitions and construct measures (Breakwell, Hammond and 

Fife-Schaw, 1995). This study examines the literature to provide a base from which 

to develop its operational definitions for the questionnaires. The inquiry reveals 

many weaknesses in the foundation of project success and communication 

research. In particular, theory is needed to guide and frame the investigation, 

conduct studies, and validate results about success, communication and the nature 

of virtual project teams. To address this issue, the new survey instruments went 

through pre-testing, rewriting and final testing to ensure the quality of questions and 

address construct validity. As well, a base assumption exists about the inherent 

capability of a questionnaire method to collect meaningful data. As well, few other 

empirical studies exist in this area to allow comparison and validation of results. 



This research combines traditional and non-traditional survey methodology. The use 

of paper and electronic survey methodologies provided the stability of well 

established as well as new innovative data collection. Some researchers argue that 

the combination of methodologies introduces method bias (Hutchinson, Green and 

Bennett, 1998). Others argue that response rates for electronic formats compare 

equally to traditional methods (Stanton, 1998). Mixed methods also provide access 

to populations where other methods are not affordable or feasible geographically 

(Schaefer and Dillman, 1998). The implications of these findings suggest the need 

for more conclusive evidence about the benefits of eIectronic data collection 

(Stanton, 1998; Weible and Wallace, 1998; Schaefer and Dillman, 1998). Chapter 4 

provides an overview of the relative strengths and weakness of research methods. 

Regardless of any method bias, the reliability of a research instrument increases 

over time with continuous improvement and repeated use (Breakwell, Hammond 

and Fife-Schaw, 1995). Thus, correlations between test items may not be as high 

for new instruments (Breakwell, Hammond and Fife-Schaw, 1995). The 

questionnaire method also trades off a level of data richness for simple data 

analysis in a short time period. Because survey methods provide a snapshot in 

time, trends may appear where, over time, none exist. However, study conclusions 

pertain only to the population sampled. These conclusions may serve as the 

foundation for future longitudinal research. 

1.13 Summary 
The breakdown of chapters and the layout of each chapter follow some parts of the 

format recommended in Perry's (1994) dissertation guide. Chapter 1 introduces the 

study topic, the purpose, research questions, and the underlying theoretical and 

philosophical influences. Table 3 provides a summary of the remaining six chapters 

in this dissertation. The actual process followed to guide this research appears in 

Figure 6. 
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Table 3: Chapter Review 

Chapter 2: Literature 
Review (Part One) 

Chapter 3: Literature 
Review (Part Two) 

Chapter 4: Research 
Design and Methodology 

Chapter 5: Results 
Presentation 

Chapter 6: Data Analysis 
Discussion, and 
Interpretation 

Chapter 7: Conclusions and 
Recommendations 

The literature review covers the body of knowledge about 
success in project management, management, and IS. 
The results from the preliminary and main literature 
review about success form this chapter. 
The literature review covers the body of knowledge about 
virtual organizations, virtual teams and communication. 
The results from the preliminary and main literature 
review about virtual project teams and communication 
form this chapter. 
The chapter introduces the sampling plan, sampling 
frame, research design, methodological procedure, 
validity, and reliability issues and discussion of 
instruments used for data collection. 
The results include histograms and charts to describe the 
pattern of the results. Inferential statistics about the 
significance of the findings as well as regression analysis 
and factor analysis form this chapter. 
The discussion focuses on the relevant results from the 
data collected to answer the study hypotheses. This 
chapter also contains general and specific conclusions 
and recommendations. 
This chapter presents an overview of the study, highlights 
of key findings, contributions, recommendations, and 
implications for future research. 



Figure 6: Research Flow Chart 
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Chapter 2: Success Literature Review 

2.1 Introduction 
Chapter 1 introduces the research problem, research questions, theoretical 

background, and ways of knowing about success (epistemology). Chapter 2 builds 

on Chapter 1 by presenting a discussion of the concepts of success and virtual 

project teams. As well, Chapter 2 presents the first part of the literature review, 

focusing on success. Part two (Chapter 3), of the literature review focuses on 

communication and virtual project teams. The review as a whole highlights the gaps 

in understanding of concepts examined and tested in previous research. The 

literature review in Chapter 2 serves as the basis for selection of study variables 

that will provide data for the purpose of testing hypotheses, developing models, and 

verifying lists of variables. As well, the overall goal of the literature review in Chapter 

2 is to find key studies that will assist in developing a theoretical model of success 

that will be tested in this research. 

Project management as a field of study and a business approach aims to 

understand what makes projects successful. Considering the availability and 

sophistication of project management methodologies, tools and techniques, project 

failure may seem unlikely (Thamhain, 1996). In reality, many projects fail despite 

tighter project controls. Pinpointing the sources of project failure remains a 

challenge. Researchers face a difficult task in sorting through contradictory results 

and inconsistent terminology, conflicting definitions of success concepts, and 

different methods of measuring success. 

Disagreement about the meaning of success also occurs among professions (e.g., 

Information Systems and Construction Industry) and among researchers, who 

continuously develop new definitions of success, or select new concepts when 

historic definitions do not seem to apply. These concerns also mirror the 

development of knowledge about what defines a virtual project team. For example, 



practitioner-based papers account for over 60% of the content of the 1996 

International Engineering Management Conference (IEMC) on virtual organizations. 

In both cases, practitioners validate logically primitive beliefs without the benefit of 

comparing conclusions to results of empirical tests. 

Why, then, has a growing body of knowledge about success concepts produced so 

little shared understanding? Language itself appears to be problematic in clarifying 

complex concepts like success and virtual project teams. Because professionals 

share only parts of their terminology and conceptual systems, a single solution may 

not exist (Shaw and Gaines, 1989). However, many researchers continue to follow 

Aristotelian principles within a Western Scientific paradigm that believes "one right" 

answer exists concerning a key set of terminologies for use in managing projects. 

Although research efforts have contributed to project managers' knowledge about 

the characteristics of success, confusion still surrounds the clarity of the concept 

itself (Ashbrand, 1998; O'Connell, 1996; Moad, 1998; Thomas, 2000). To the 

practitioner, even practical advice about metrics seems too much like theory, 

producing data that does not have meaning, and appearing too academic in nature 

(Ashbrand, 1998). 

Studying success seems particularly difficult in the context of new organizational 

forms like virtual businesses (e.g., the Amazon.com on-line bookstore). Many 

different types of businesses now manage projects in environments no longer 

bound by geographic, temporal or personnel limitations (Moad, 1998). Will success 

look the same in this environment? How long will a team take to be successful? Do 

industrial-age tools and traditional financial metrics effectively identify success in 

this environment? 



Porter (I 993) appears as one of the few researchers who question the usefulness 

of virtual project teams. The majority of the literature reviewed for the dissertation 

falls within the realm of popular literature espousing the virtue of virtual teams 

(Landy, 1996; Mirchandani, 1997; and Young, 1998). Thus, value creation logic and 

rationales for shifting organizational structures do not yet appear as tightly 

intertwined as in a traditional organizational environment (Savvy, et. al., 1999). 

Research about attitudes at the executive level notes a shift in executive 

understanding about when to use virtual teams to create the kind of value required 

in meeting business goals. For example, the results of a study of 307 business 

executives in North America, Europe, and Asia suggest a marked turnaround in 

executives' attitude toward technology, which might be responsible in part for the 

growth of virtual teams (EIU Ltd., and IBM Global Services, 1999). Other studies 

focus on the cost savings in using new technology as justification for changing one's 

organizational structure (Construction Industry Board, 1999). Overall, the literature 

point to a gap in understanding the value based (tangible and intangible) reasons to 

become a virtual organization or use virtual teams. 

Critical research into the relationship between success, value, and virtual project 

teams will help establish credible evidence about expected benefits on a practical, 

business level. The need for similar research extends from project management into 

related disciplines, a type of study that may include the field of Information Systems 

and Management Infomation Systems (Urli and Urli, 2000). 

2.2 Description of the Literature Review Techniques 
The initial scan of the literature served to shape the research question and identify 

the most influential areas of knowledge concerning success and virtual project 

teams. This dissertation employs a category review technique and a traditional 

literature review. A broad-based literature category technique provides a suitable 

method to select the most relevant bodies of knowledge for this research. The 

technique, developed in the 1950s by Garfield, offers a way to examine the strength 



of contribution, range of dissemination, and extent of the presence of knowledge- 

exchange in the disciplines of interest (Cheng, Kumar, Motawani, Reisman, and 

Manu, 1999). Thirteen knowledge areas within academic and practitioner 

publications form the body of knowledge most central to understanding the research 

questions. The literature category technique creates a picture of the growth of the 

thirteen knowledge areas in project management study over time. Section 2.3 

presents the results of the category review. The review technique examines almost 

3,000 articles from 10 publications over a period of 5 years. Chapter 4 (Methods) 

outlines the procedural steps, and compares the effectiveness of this method to 

other available literature analysis techniques. 

The main literature review process used to collect material for Chapters 2 and 3 

follows a traditional procedure suggested by Neuman (1 995). The literature review 

allows for an in-depth examination of success and communication as it relates to 

virtual project teams. The review techniques include: defining and refining these 

topics, developing the review design, locating the material, conducting the analysis, 

and presenting the results. Chapter 4 describes in detail the steps used to conduct 

the literature review. Industry based reports, website based electronic documents, 

and academic publications form the core of the literature review. Industry-based 

reports play a key role in understanding the practical and applied nature of success 

from a practitioner viewpoint. The volume of material reviewed warrants breaking 

the literature review into two chapters. This chapter presents only the results of the 

literature review concerning success. Chapter 3 provides the results of the review of 

the key literature about virtual teams and communication. 

2.3 Results of the Citation Analysis Literature Review Technique 
Articles published between 1994 -1 999 form the core of the category review. A total 

of ten publications form the pool of literature for the category review. Reputation, 

target audience, availability of the circulation, type of content, availability to 

widespread audiences, and practical availability to the researcher guides the 



selection of the publications for this analysis. The following publications were 

included: 

Manaaement Publications 
Harvard Business Review 
Fortune 500 
People Management 
lnformation Systems Management 
MIS (Management lnformation Systems) Quarterly 

Proiect Manaaernent Publications 
Engineering Management Review 
lEEE Review 
Project Management Journal 
Project Management Network 
International Joumal of Project Management 

The initial scanning of the content of the ten selected publications identified 

repetitive subject themes. Repetitive themes form thirteen categories that pertain 

mostly to understanding the soft or social nature of managing project success and 

virtual project teams. Other categories exist, but do not form part of the analysis 

since they pertain to topics such as critical path analysis and scheduling algorithms, 

topics that lie outside the scope of the dissertation inquiry. The pertinent categories 

include the following: 

(A) Managing 
(B) Organizational or Team Culture 
(C) Leadership 
(D) Strategy 
(E) Virtual Teams 
(F) Virtual Organizations 
(G) Information Technology 
(H) Change Management 
(I) Teams 
(J)' Structure 
(K) SuccesslFailures 
(L) Communication 
(M) Best Practices 



Appendix J provides a description of each of the 13 categories. The analysis 

includes a full review of the content of each relevant article whose relevance means 

it fits into a category (A-M) on the basis of its dominant theme. Along with the initial 

categorization, each article rating includes consideration of its orientation. 

Orientation refers to the tone of the article or what the article tries to convey as 

important. For example, an article may focus on technical, management or people 

oriented material, or it may provide procedural advice on how to do something. 

The results show a wide range of articles fitting in the 13 knowledge areas across 

the ten selected publications. Of the nearly 3,000 articles examined, only 30%, or 

854 articles fit within the thirteen categories in the ten publications examined from 

1994-1 999. The articles not meeting the criteria for this category review focus on 

technical aspects of managing projects (e.g., scheduling and work breakdown 

formulas, resource leveling, etc). Table 4 presents the results of the category review, 

showing the distribution of relevant articles for each publication. 

The category review shows that project management continues to present itself as a 

technical discipline. However, research studies report that only between 10-20% of 

project problems pertain to technical deficiencies, while 80-90% stem from poor 

planning and management (Jacobs, 1999; KPMG, 1997). The results of the review 

suggest a gap in the type of information and reliance on traditional beliefs put forth 

by practitioners and the content provided by researchers in academiclrnanagement 

publications (Table 4). 



Table 4: Publication Coverage Overview 

The two project management-sponsored publications (PM Network and Project 

Management Journal) have the highest coverage (43% and 35% respectively) of the 

categories examined in the analysis. The Information Systems Journal, representing 

the more academic based publications, has the highest coverage of the relevant 

categories (36%). However, the Information Systems Journal articles pertain mostly 

to the contingency-type research that forms the backbone of success research 

within Management rather than the general Project Management Body of Knowledge 

(PMBOK). 

Journal Title 

FORTUNE 
MAGAZINE 
PEOPLE 
MANAGEMENT 
HARVARD 
BUSINESS REVIEW 

MIS QUATERLY 
INFO SYSTEMS 
MANAGEMENT 
IEEE REVIEW* 
INTERNATIONAL 
JOURNAL OF PM* 
PM NETWORK* 
PM JOURNAL* 
ENGlNEERlNG 
MANAGEMENT* 
Total (all journals) 

Total (PM journals*) 

Total articles 

842 

587 

233 

119 

184 
115 

246 
433 
105 

131 
2995 

1030 

Relevant articles 

191 

145 

60 

30 

67 
23 

79 
185 
37 

37 
854 

361 

% Relevant 
Articles as a % of 

total 

23 

25 

26 

25 

36 
20 

32 
43 
35 

28 
29 

35 



Table 5 presents data for the top five categories covered in the selected 

management and project management publications. Not surprisingly, the five 

selected management publications and five project management publications 

provide similar coverage of the selected categories. 

Table 5: Top Five Categories 

The "success" category did not make the top five in non-project management 

publications. This result suggests that this topic concerns primarily the project 

management profession. In particular, project management publications tend to 

discuss success from the point of view of the project whereas success ties more to 

leadership in articles published in non-project management publications (Graham, 

1996). Thus, a difference exists between the disciplines in addressing success as 

either a trait (behavior) or a state (personality) variable. Unfortunately, articles do not 

often clearly articulate which variable they address. Therefore, it seems difficult to 

compare the meaning of success between different professions. 

CateoSor~ 

A - Managing 
G - Information TechnoIogy 
D - Strategy 
C - Leadership 
I -Teams 
K- Success 

lnformation Technology as a category ranks second in both project management 

and other publications, indicating a high interest in the topic. However, much of the 

discussion about lnformation Technology pertains to technical issues (hardware, 

connectivity, software, etc.), not the social issues around shifts in organization 

structures in relation to technology use. Information Technology presented as a 

Journals 
PM 

1 
2 
3 
4 

5 

Non PM 

I 
2 
4 
3 
5 



social-management issue accounts for only two percent of the content of relevant 

articles across the ten selected publications. 

Of the five management publications, the Fortune 500 publication provides the most 

coverage of the top five categories shown in Table 5. Of the five project 

management publications, Project Management Network provides the most 

coverage of the top five categories in Table 5. Project Management Network might 

attract a more practitioner-based audience, and thus, empirical research studies do 

not often appear in these sources. Some of the relevant articles appear to be 

anecdotal, case study-based, or professional opinion, rather than empirical study. 

The analysis also reveals a pattern between the study variables of interest -- 
Communication (Category L) and success (Category K). Figure 7 shows the 

relationship between success and communication as a percentage of all categories. 

The dotted line represents the category "Success'" and the solid line represents the 

category "Communication". As a whole, project management publications provide 

the most coverage about Success, but not about Communication (except for PM 

Network). Of the management-related publications, MIS Quarterly appears to 

provide the best coverage of Success and Communication (1 0% for each). 

Furthermore, a trend exists in that selected publications focus that cover both topics, 

more emphasis is on success than communication (Project Management Journal, 

Engineering Management, and International Journal of Project Management). 

Overall, there is a noticeable gap in publication coverage of the relationship between 

these variables. 



Figure 7: Coverage (%) of Categories by Publication 
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The category review also provides data about the overall tone or orientation of the 

relevant articles. Article orientation clearly emerges during the analysis process that 

included reviewing the content of the article to determine its intent and ability to 

answer the question, "What emphasis does the article want to convey?" All relevant 

articles seem to fit easily into one of three topic areas: people1 management, 

technical, or "how to" or prescriptive steps about managing a project (Table 6). 



Table 6: Article Orientation 

The research defines people or management-related orientation as articles that 

discuss social aspects of managing (personality issues, conflict, tips and tricks to 

manage more effectively). These articles often refer to this type of project 

management emphasis as "soft". In contrast, a technical orientation refers to articles 

that provide statistical data, facts and figures, or specifications that relate to risk 

calculations, scheduling or budgeting, and technical aspects of Information 

Technology. Table 6 shows the percentage of relevant articles (categories A-M 

combined) as they fit into one of three orientations. The categorization is based on 

the dominant or main theme of the article fitting one of the three orientations. Some 

articles contain more than one orientation; however, the main or dominant theme 

appears very clearly in these articles. 

On the whole, the relevant publication articles favor a peopletmanagement- 

orientation (e.g., quick management tips, case studies, stories about gurus, lessons 

learned, and popular theorylmodels). Although this may appear as a broad category, 

the category review aims to identify how the publications present the main themes to 

practitioners. Many of the articles about peoplelmanagement appear to be "pop 

literature", common sense, and anecdotal by academic standards. These 

publications most likely target large practitioner audiences because the material 

seems easy to read, providing a quick reference source for busy managers and 

executives. This points to reasons for the lag in theory development in project 

management, since many articles in these publications do not contain empirically 

tested models, and frameworks. 

Article Source 
1 - Technical 2 - How To 

All Journals 
Non PM Journals 
PM Journals 

3 - People/ 
Manaaement 

Article Orientation (percent %) 
22 
22 
19 

32 
36 
40 

46 
42 
41 



The project management publications as a group contain slightly more of the "how- 

to- manage" type of articles. The profession approaches teaching and training in this 

manner, and prides itself on being very applied in nature (PMI, 1999). However, the 

results of a Chi Square statistical test shows that a statistically significant difference 

does not exist between project management and other publications examined in the 

category review with respect to their article orientation. 

In summary, the results indicate that the management and project management 

publications emphasize some similar and some different concepts. However, the 

content in the management and project management publications reviewed appears 

quite similar. The category review lays the foundation for the main literature review 

by identifying the common soft topics related to success and their orientations. The 

citation analysis finds that about 70% of the 3,000 articles from ten selected 

publications (stretching over a five-year period) contain primarily "hard" or technical 

information. The articles deemed relevant to understanding the soft side of success 

account for 30% of the relevant articles. Nearly 50% of the relevant articles aim to 

teach and train project managers from a people orientation that focuses on popular 

topics concerning management (e.g. tips, techniques, anecdotes, case studies, etc.) 

rather than focusing on communicating results from empirical studies. These 

publications face a difficult challenge - to keep articles practical for busy 

practitioners, while providing a forum for studies that serve as the basis for academic 

inquiry, and eventually theory construction. 

2.4 Project Success Literature Review 
The relevant literature breaks into three distinct bodies of knowledge (MIS, IS and 

Project Management). The next part of Chapter 2 contains a review of the literature 

within the body of success research from the project management and the 

management body of knowledge. As a whole, the literature review of success 

provides a comprehensive assessment of the most important practical and 



conceptual, empirical studies and reports. l3 Unlike most doctoral research in the 

area, the review also examines literature that treats success as a predictor 

(dependent or outcome) variable (Section 2.4.2). Success parameters, whether they 

appear as success indicators (independent variables) or criteria (predictors), require 

disentangling to help researchers make sense of success. A clear distinction 

between actions heeded to increase the chances of success versus markers set to 

judge success add some clarification to the complex construct of success. 

2.4.1 Project Success Roots 
The literature review shows that conceptual presentation of ideas, theoretical 

assumptions, anecdotal evidence, and case studies form much of the foundation of 

success knowledge in the early days of project management (1 960s-1970s). 

However, a low level of agreement appears between researchers understanding of 

what constitutes a complete list of success factors. For example, no two studies by 

different authors contain the same list of success factors in the same order (if they 

appear ranked). Table 7 lists conceptual papers that appear most frequently in 

citations of conference discussion papers, research studies, descriptive case studies 

and opinion-based papers. The list of twelve success factors (left column of Table 

7) represents those most commonly mentioned in these papers (Studies A-F, see 

footnote p. 66). 

l3 Belassi and Tukel (1 996) appear to be the only researchers to conduct a review following 
a similar format, although their coverage of the literature is very limited. 
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Table 7: Most frequently cited Success Indicators l4 

Table 7 shows the presence or absence of each of the 12 success factors within 

each paper (A-F). These publications do not all provide a ranking of the 12 success 

factors; however, a post hoc ranking shown in the last column (frequency of 

mention) shows the frequency of occurrence in the studies A-F. Planning and control 

and Monitoring and Feedback appear as the most frequently mentioned success 

factors. Overall, the value of ranked data may be questioned because it provides 

very limited information about the success factor over time, particularly concerning 

the relationships with other factors. Table 7 clearly shows that the topic of success 

has received considerable attention, although the ranking process does not provide 

a very high level of sophistication for analysis of relationships. 

Success Factors 
1. Clear goals 
2. Clienff User participation 
3. Communication 
4. Management Commitment 
5. Planning and Control 
6. Capable resourceslteam 
7. Task/technical orientation 
8. Trouble shooting/solving 
9. Monitorlfeedback in life-cycle 
10. Team leader characteristics 
11. Continuous project involvement 
12. Understanding the business 

l4 Conceptual papers include: Martin (1 976) *; Sayles and Chandler (1 971)~; Locke (1976) 
'; Cleland and King (1983) D; Blenkhorn and Gaber (1 995) E; Morris and Hough (1 987) F. 

The list closely reflects Pinto and Slevin's well known list of success factors; however, the 
list was not generated initially from their work. 

Papers Reviewed 
A D B 

Present = 1 Absent = 0 

C E 

I 

F 

0 0 0 1 1  
O O O l f l  

1  
1 0 0 1 1 0  
0 0 0 1 0 7  
0 0 0 1 1 1  

I 
I 
0  

0 0 0 1 0 0  

0 0 1  
1 0 1  

I 

Numberof 
Mentions 

0  

I 
0  
0 

I 
I 
I 

I 0  
1 1 0  
1 1 1  

0 1 0  
0 1 0  

I 0  

1 

3 
3 
3 
3 
6 
3 
2 
3 
4 
3 
2 
I 



Similarly, the results of empirical research into project success appear inconsistent. 

However, this research shows a closer level of agreement concerning the presence 

or absence of CSFs, few comments may be made about the ranks of CSFs as not 

all key studies listed in Table 8 use this technique. Table 8 lists the 12 most 

commonly cited (not ranked) success factors found in key empirical studies. The list 

of factors in the left-hand column of Table 8 contains a list of factors similar to those 

in Table 7. 

Table 8: Most frequently cited CSFs in Empirical Studies l5 

10. Team leadercharacteristics 1  0 1 0  0  I 0 0  I I 0 I 6 
11. Fundinglcost 1 0 0 0 0 0 0 1 0 0 0 0  2 
12. Understanding the business . 0 . 0  . 0. 0 . 0  . 0- I . 0 . 0 . 0 . 0  - 0- 1  

I 

The far right column in Table 8 shows the frequency of mention (percent) of each 

CSF. Communication and Clear Goals appear as the most frequently mentioned 

factors, whereas Management Commitment, User Participation and Capable 

TeamlResources appear as the second most mentioned factors. Many studies do 

not provide enough information about their methodolo~ical procedures, making 

l 5  Key empirical-based studies: Baker, Murphy and Fisher (1 974) and in Cleland and King 
(1 983)' , Rockart (1 979)H, Pinto and Slevin (1 980s)'~ Magal, Carr and Watson (1 9881J, 
Martin ( I  982) K, lngram (1 994) L, Bullen(l995) M, Claudie and DeLuryea (1 995-6)Nm Jiang, 
Klein, a ~ d  Balloun(l996) O, Tukel and Rom (1 995) and Tan (1 996) Q, Belassi and Tukel 
(1996) . 



replication of ranked or unranked lists almost impossible. As well, some studies do 

not rank CSFs, and others do. Comparison of CSF lists therefore becomes difficult, 

and may make more sense done as a post hoc assessment like Table 8. At worst, 

the ranks do provide a look at the patterns of CSFs in the literature that suggests 

what factors researchers consider important. The overall predicament stems from 

the visible absence of studies referencing one another, lack of critical analysis in 

terms of challenging the conclusions of existing work, and inconsistent use of study 

methodologies. 

The issue may lie in understanding why research has not built a common 

understanding of success, so that all studies examine and measure the same 

construct. Part of the difficulty may be that the concept of success changes over 

time, and in relation to contexts. Studies have the added difficulty of justifying 

differences in defining success or risk claiming that they discovered variables that 

others neglected (Woods and Grant, 1995). An example from physical science 

assists in understanding this problem. Traditional Newtonian physics (pre 1970s) 

experiments demonstrate that matter exists as a finite boundary (Woods and Grant, 

1995). Experiments pre-1990s in quantum physics discovered "virtual particles" that 

researchers believed to be the smallest bits of matter. However, scientists identified 

150 new and smaller particles a decade later (Woods and Grant, 1995). 

In summary, early "arm chair" speculation and theorizing about success factors 

serve as the basis for some of the knowledge about project success. Empirical data 

about CSFs exists, but results appear to be conflicting (Partington, 1996). Some 

studies consider the aspect of time or project life cycle (e.g. Hartman, Ashrafi, and 

Jergeas, 1998; and Pinto and Prescott, 1998). In general, project success research 

within project management has yet to mature to the point where research clearly 

disentangles success indicators from success criteria (outcomes); addresses the 

contextual relationships between individual success variables; and coordinate efforts 

in operationalizing the conceptual understanding of success. 



2.4.2 Project Success as a Dependent Variable 
It appears that lnformation Systems (IS) and Management lnformation Systems 

(MIS) research pay more attention to success as a dependent variable than do other 

disciplines. The IS body of knowledge mostly agrees that client or user satisfaction 

defines project success as an outcome (Claudie and DeLuryea, 1995-6; Tipping, 

Zeffren and Fusfeld, 1995; Paolini and Glaser, 1977, DeCoitis and Dyer, 1979; and 

Tan (1996). Compared to Project Management, more studies in IS attempt to define 

or study the construct of project success as a dependent variable (cause of the 

outcome of project). DeLone and McLean (1992) review 180 studies from a MIS 

perspective and find success most often defined as End Use and Client Satisfaction. 

However, no consensus exists in the literature about how to define and measure 

these variables. 

The MIS field appears more concerned than other disciplines with developing more 

sophisticated ways to measure the multi-faceted success construct. As well, MIS 

researchers examine success constructs as aggregates of two or more factors: 

System Quality; lnformation Quality; User Satisfaction, Individual Impact and 

Organizational lmpact (DeLone and McLean, 1992; McKeen, Guimaraes and 

Wetherbe, 1999). The quality movement in the 1980s sought to simplify the 

measurement of success in MIS by teaching organizations to deliver quality products 

to customers and focus on measuring customer satisfaction (Ilincutta and Hartman, 

1996; Mills and Turner, 1995; Turner, Peymai and Stewart, 1995; and Claudie and 

DeLuryea, 1995-6). However, DeLone and McLean argue that developing a 

shopping list of desirable features/characteristics of success criteria fails to provide a 

sound basis for measuring success. They astutely call for research to disentangle 

success concepts before developing definitions or lists of characteristics. 



However, other MIS and IS researchers claim that project managers should focus 

inward for reasons that include a perception that no external client really exists 

(Holly, 1994) or that Client Satisfaction may not be as important as other success 

factors (Jiang, Klein, and Balloun, 1996; King and Cleland, 1993; and Toney, 1997). 

Constructs such as satisfaction also require more in-depth understanding, but 

Baccarini (1 999) alone makes the distinction between User Satisfaction with the 

product and Satisfaction with the Project Management Processes. More often, 

organizations consider a nebulous concept such as Client Satisfaction and Client 

Acceptance along with traditional output or efficiency calculations such as Return on 

Investment, Earned Value, etc., (Sveiby, 1997). 

Furthermore, project management researchers frequently identify cost, schedule, 

quality, and safety as the core goals of project success. Similarly, practitioners in the 

field of project management have long held the belief that these criteria form the 

"classical cornerstones" of project management itself (Baccarini, 1999). 

Skulmoski and Hartman (2000) adapt (invert) the classical tool (cost, time and 

scope) used to identify project constraints. They note the benefit in allowing for a 

qualitylscope tradeoff during the course of the project. However, they conclude, that 

"like most tools, the priority triangle is a single purpose tool that works well for what it 

was intended to do: prioritize the traditional constraints facing a project. It does not 

identify other factors that may contribute to project success" (Skulmoski and 

Hartman, 2000, p. 35). 

Inconsistencies in research approaches and a steady stream of new definitions 

about success make it difficult to compare terminology and create a shared meaning 

of success (Guss, 1997; Guss, 1998; Baccarini, 1999; Wideman, 1999). Table 9 

presents the results of the review of literature concerned with success criteria. The 

"urhole team" refers to the immediate project team working on a project. The "core 

team" refers to the immediate project team and any subcontractors, management 



representatives, suppliers, etc., as defined by Wideman (1 991). An added difficulty 

in classifying success criteria lies in the relative context within which each project 

takes place. For example, Ashley (1987) focuses on construction industry activity 

whereas Hartman, llincuta and Vindevoghel(1997) focus on engineering projects. 

However, others like Wideman (1991) do not provide a context, and others sample 

many different industries (Tukel and Rorn, 1995). Astutely, PMI has announced the 

need for finding an overreaching classification scheme for  project^.'^ 

Table 9: Project Success as a Dependent Variable 

'' PMI issued a call for proposals to investigate the potential for classification systems for 
projects (due July 6, 20001 ). http://www. prni.org . r esea rch l r f p - c l ass i f i r n  

Criteria 
Project Schedule 

Project Budget 

ProductlSewice Ability 
to Solve the Problem 
Meet Resource 
Constraints 
Satisfaction of Whole 
Team 
Satisfaction of Core 
Team 

Success of the Project 
Management Process 
Client 1 Recipient 
Satisfaction 

Technical Success 

Organizational Success 

Previous Reference 
Pinto and Slevin, 1992; Tucker, Kelly and Thomas, 1997; 
Murphy, Baker and Fisher, 1974; Wideman, 1991; 
Construction Industry Institute, 1996; Ashley, 1987; 
Thamhain, 1996a, 1996; Lechler, 1998; Tukel and Rom, 
1995; Shenhar, Levy, and Dvir, 1977; Baccarini, 1999; 
Erling and Svein, 2000 
Pinto and Slevin, 1992; Tucker, Kelly and Thomas, 1997; 
Murphy, Baker and Fisher, 1974; Wideman, 1998; 
Construction Industry Institute, 1997; Ashley, 1987; 
Thamhain, 1 996; Lechler, 1998; Wateridge, 1995; Tukel 
and Rom, 1995; Shenhar, Levy, and Dvir, 1977; Baccarini, 
1999; Erling and Svein, 2000 
Pinto and Slevin, 1992; Tukel and Rom, 1995; Wideman, 
1991 ; Shenhar, Levy, and Dvir, 1977; 
Wideman, 1991; Tukel and Rom, 1995Erling and Svein, 
2000 
Murphy, Baker and Fisher, 1974; Widernan, 1991. Ashley, 
I 987; Lechler, 1998; Eriing and Svein, 2000 
Pinto and Slevin, 1988,1992; Murphy, Baker and Fisher, 
1 974; Wideman, 1991 ; Construction Industry Institute, 
1 992 
Pinto and Slevin, 1992; Shenhar, Levy, and Dvir, 1977; 
Baccarini, 1999 
Pinto and Slevin, 1992; Tucker, Kelly and Thomas, 1997; 
Tan 1996; Tukel and Rom, 1995; Tan, 1996; Shenhar, 
Levy and Dvir, 1997; Baccarini, 1999 
Pinto and Slevin, 1992; Wideman, 1991 Thamhain, 1996; 
Pinto and Slevin, 1992; Shenhar, Levy, and Dvir, 1977 
Pinto and Slevin, 1992; Wideman, 1991; Pinto and Slevin, 



Despite the difficulties in researching success criteria, some research efforts within 

project management attempt to disentangle success concepts. Lim and Mohamed 

(1 999) and Shenhar, Levy, and Dvir (1 997) represent the few researchers who seek 

to distinguish success indicators from criteria. Furthermore, Shenhar, Levy, and Dvir 

(1997); Shenhar, Renier, and Wideman (1996); Lim and Mohamed (1999); and 

Baccarini (1999) move to a more sophisticated level of analysis by suggesting 

categorical grouping of criteria that form composite measures of success. 

Criteria 

Overall Communication 
Success 

Furthermore, a major gap in published empirical-based literature concerns the 

success-value relationship. A follow-up search (in early 2001) of the electronic ABI 

Inform database of 2,390 publications failed to produce more than one empirical 

paper in response to searches using the key words "Value and Success". The single 

article produced by Bolton, Liberty and Same (2000) appears conceptual in nature, 

Previous Reference 
1992; Baccarini, 1999; Erling and Svein, 2000 
Construction Industry Institute, 1992 

User Satisfaction 

Quality I Overall 
performance 

Product or Sewice 
Used 

Future Opportunity to 
Generate a Large 
Market Share 
Business Contribution 
of Project 

Safety 
Developed a New 
Technology 
Open a New Line of 
Products 

Tait and Vessey, 1988; Wideman, 1991 ; Pinto and Slevin, 
1992; Wateridge, 1995; Pinto and Slevin, 1992; Baccarini, 
1999; Erling and Svein, 2000 
Tait and Vessey, 1988; DeLone and McLean, 1992; Tukel 
and Rorn, 1995; Tan, 1996; Pinto and Slevin, 1992; 
Baccarini, 1999; Erling and Svein, 2000 
Wideman, 1996; Tait and Vessey, 1988; DeLone and 
McLean, 1992; DeLone and McLean, 1992; Kim and Lee, 
1986; Wateridge, 1995; Pinto and Slevin, 1992; Shenhar, 
Levy, and Dvir, 1977; Erling and Svein, 2000 
Wideman, 1996; Shenhar, Levy, and Dvir, 1977; 

Wideman, 1996; CII, 1997; DeLone and McLean, 1992; 
Pinto and Slevin, 1992; Shenhar, Levy, and Dvil-, 1977; 
Hartman, 2000d 
Ashley, 1987 
Shenhar, Levy, and Dvir, 1977 

Shenhar, Levy, and Dvir, 1977 



claiming to develop a new model. The article does not, however, actually present 

any model. Many studies identified in Table 9 examine some aspects of value 

(efficiency and effectiveness), and some examine more dimensions of success 

criteria. Shenhar, Levy and Diver's (1997) work comes the closest to achieving a 

"big picture" view of success indicators and success criteria in relation to value. 

However, none of the success research reviewed measures the relationship 

between success criteria (outcomes) and the full range of value dimensions. Unlike 

the PMBOK Guide, the APM BOK defines "critical factors [as those] that will ensure 

achievement of success criteria" (Dixon, 2000, p.18). As well, only the APM BOK 

attempts to convey the soft or intangible side of value created by projects. Thus, 

professional associations appear to lag behind in their consideration of value and 

success. 

As well, the literature review does not find any published empirical models in 

academic journals that identify the link between success criteria and the full range of 

value dimensions. Most previous research and the most recent study by Erling and 

Svien (2000) fail to establish a link. The value continuum (Figure 8) serves as the 

underlying framework in this dissertation to test the relationship between success 

criteria and the full range of value dimensions. 

Figure 8: VaIue Continuum 

v I ."".- " v 7 
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A Foundation A Innovation A 
Efficiency Effectiveness Market Advantage 

Values Values Exaansion Creation 

Return on Customer service Create new Change industry 
Investment @ Collaboration markets and market 
Reduce costs Knowledge sharing Develop global practices 
Increase quality Organizational presence 

effectiveness 



Thus, the value continuum (Figure 8) introduced by the Economist Intelligence Unit 

(EIU) and International Business Machines (IBM) Global Services (EIU Ltd., and IBM 

Global Services, 1999) published study provides a starting point for this research, to 

explore the question of value and success and ultimately, the relationship to success 

indicators. 

According to research by Thomas, Jugdev, Delisle, and Buckle (2000), project 

managers focus mostly on Foundation values such as measuring return on 

investments and reducing expenditures. They also find that senior executives focus 

on a more strategic or long-term view of value. However, they did not value the 

measurement of soft aspects of value creation like knowledge creation as much as 

traditional financial metrics do. This work shows that a gap exists between 

perceptions of success at a tactical level and perceptions held by senior 

management at a strategic level. However, Phase II of Thomas, Delisle, and 

Jugdev's (2000) study do not use multi-measures that examine the full range of 

success criteria as described in Table 9 to allow for comparison of criteria with the 

full value continuum. However, their work does provide a value model developed 

from statistically significant data. Using this data, future research may test and 

validate this relationship over time. 

2.5 Success - A Matter of Perspective 
A critical review of industry and academic perspectives reveals gaps in how each 

understands the concept of success. Both industry and academic perspectives have 

their respective bodies of literature that play an important role in shaping the survey 

research questions that tested the study hypotheses. The body of literature 

produced by industry concerning success provides insight into which, if any, 

academic-based principles or concepts have been adopted, and why. This section 

provides a brief summary of industry's view of success, in contrast to an academic 

approach to studying success. 



2.5.1 Industry Perspective on Success 
The literature on project-based organizations appear most concerned with 

performance, cutting costs and reducing product or service time to market in a rapid 

paced business environment (Chaar, Santanu and Chillarege, 1996). This concern 

prompts the need for industry to seek out and apply methods to measure success 

that include as much of the value spectrum as makes sense on a project and 

business level. The literature shows that industry spends much of the effort on 

identifying metrics to measure success, rather than examining internal operations 

that may be critical to managing successful projects. l7 The literature review shows 

that some industries still primarily use quantitative metrics, such as Return on 

Investment and Cost Per Share Earnings, as central to their operations (Turner, 

1998). Turner (1998) discusses shareholder value analysis, a value measurement 

technique that calculates the value of shares in a company as the net present value 

of future dividends. He states that the "impact of projects on their parent organization 

can be predicted from seven financial ratios or value drivers" (Turner, 1998, p. 70). 

However, these measures, grounded in neo-classical economics, assume 

organizational stability and rational action (Sorensen, 1998; Asbrand, 1998; 

Wateridge, 1997). 

Not surprisingly, the PM BOK (PMI, 2000) provides a very limited discussion of 

value, mostly grounded in a financial understanding. The difficulty with this narrow 

approach becomes evident in a business environment impacted by global 

connectivity, and driven by new ways of working that value knowledge work (i.e., 

virtual project teams). In contrast, the APM BOK makes an important link between 

success and value in their discussion of value. They define Value Management "as 

the overall process of identifying key issues and setting targets in terms of success 

criteria; identifying the teams and processes necessary to achieve those, and 

reviewing these throughout the project to obtain successful results" (Davies, 2000, 

l7 In these cases, research teams are often employed by industries to provide insight into 
the factors that make a specific company or project successful. 



p. 21). Thus, even among standard setting organizations, differences exist in 

communicating the importance of value to members. 

Recently, Kujala and Artto (2000) discuss the limitations of the classical 

understanding of value, and present a framework they developed called the Criteria 

for Project Performance (CPP). The CPP more fully considers the business context 

in recommending how to manage projects in project-oriented organizations. Initial 

results from their field tests shows that organizations need to broaden their 

understanding of managing projects. In particular, they suggest that project 

management should guide (not manage or control) project stakeholders to take their 

share of the responsibility for meeting project objectives. 

The CPP framework ties in with Hartman's (2000b, d) SMART framework in 

recommending a close link between managing projects and the overall business 

direction as a joint process. Kujala and Artto (2000) conclude that this might broaden 

the definition of project success to cover sales (pre-project) and after sales (post- 

project) aspects in a business context, unlike traditional practice. 

Repeated testing of this model and the SMART framework may produce strategies 

that present a more holistic "performance measurement system ... that includes a 

balanced set of measures, including customer and market, financial, human 

resource, supplier and partner, and process-related performance measures of all 

stakeholders" (Kujala and Artto, 2000, p. 50). 

Most recently, Hartman (2001d) discusses a new model he developed to describe 

the relationship between business value and share value. In this model, Return on 

Investment (or equivalent measures) still exists, but the focus shifts to future value 

and shadow value (driven by imagelanalysts and rumors, etc.). Groundbreaking 

research such as Hartman's has made a definite positive practical impact at the 



business level (Hartman, 2001 b, 2001d).'~ Unlike many studies examined in the 

literature review, Hartman's has both potential theoretical significance and also 

practical relevance to industry. 

Generally, the historic literature in the review shows that few reports at the industry 

level deal with success as a theoretical construct. The focus appears on 

measurement of project outcomes, often without defining or adopting stated 

outcomes (success criteria). The operational level of industries appears most 

concerned with measuring success at the far left (efficiency end) of the value 

continuum. The most common processes that industry uses to measure success 

include the following: Internal Benchmarking, Best Practices, and Critical Success 

Reviews. A brief summary of each the three processes appear in the next three 

paragraphs. 

Benchmarking, a surveying term, refers to a "point of reference" (Glenn, 1993). The 

distinguishing factor of this method lies in the organization's intent to critique its 

internal performance, and compare its key activities or behaviors with others that 

appear outstanding or perform as the best in class (Glenn, 1993; Evans, 1995). 

Benchmarking requires that an organization develop a set of standards, metrics, or 

quantitative measures that help them adopt practices that mirror best-in-class 

performances (Thomas, 1998). The use of benchmarking became popular with 

operations managers in traditional manufacturing and service operations and across 

industries that rely heavily on renewed capital investment (Thomas, 1998). However, 

Campbell (1 999) points out that this process might also mislead and distract a 

company by locking into low expectations. Venkatraman (1 994, 1989) and later El 

Sawy, Malhotra, Gosain, and Young (1998) suggest that companies should move 

beyond benchmarking to leverage intellectual assets on the basis of a new "value 

innovation logic" innovation that has a strategic focus. El Sawy, et., al. (1 998) define 

The recent development of this model did not allow for its inclusion as a framework to 
examine success and value in Survey 3 because the survey had already been issued. 



value innovation logic as " a focus on reconfiguring roles and relationships among a 

constellation of suppliers, business partners, and customers.. .this includes a 

leveraging of intellectual assets" (p. 327). They suggest that through value 

innovation logic, companies can experience a quantum leap in value, not the 

marginal returns produced by conventional benchmarking that focuses on value 

chains and competitive advantage. Thus, in an innovation-logic type of relationship, 

change may be at a structural as well as behavioral level. 

Another process referred to as a Best Practice Review achieves similar goals. Best 

Practices refer to the processes, practices and systems that perform exceptionally 

well, and those widely recognized as improving an organization's performance and 

efficiency in specific areas (GAO-General Accounting Office, 1995; Pinto and Slevin, 

1987a,b). Success in non-information systems types of projects most often refers to 

measurements in the variations in service level and design, work processes and 

products to identify practices that appear critical to project success (Wray, 1996). 

Best Practice Reviews grew from the government and military sectors. The British 

Model established in 1982 for the public sector appeared as one of the oldest and 

longest standing models of Best Practices Reviews, otherwise known as "value-for- 

money-audits" (Wray, 1996). Best Practice Reviews make their distinguishing mark 

by requiring an external review of key business processes by a consultant (GAO- 

General Accounting Office, 1995). This type of tool seems suited to investigate the 

underlying barriers to achieving success. 

Critical Success Factors (CSF) represents managerial or organizational areas that 

must be given special and continual attention to bring about high performance (Pinto 

and Slevin, 1987a,b; Boynton and Zmud, 1984; and Byers and Blume, 1994). The 

historical roots of the CSF method lie within the Information Systems discipline 

(Boynton and Zmud, 1984); Munro, 1983; and Munro and Wheeler, 1980). The 

original CSF methodology examines key areas that determine success, for the 



purpose of making these areas explicit to top management (Rockart, 1979). Pinto 

and Slevin improve on the original method by including the whole organization in the 

inquiry of its CSFs. A consultant typically oversees the CSF method and its 

implementation by identifying work processes that return the highest value. 

In summary, industry identifies and measures success and value in many different 

ways, including Benchmarking, Best Practice Reviews, and Critical Success 

Reviews. Whatever their methods, the messages appear to be similar - success 

relates to identification and measurement of core business processes that relate to 

efficiency. Not surprisingly, the focus on success at the industry level appears more 

practical than theoretical. As well, the industry literature does not seem to often 

embrace concepts and findings from research studies. 

2.5.2 Academic Perspective of Success 
This section contains a review of success concepts in project success research 

literature. A critical review of the challenges facing success researchers helps to 

identify any gaps in understanding success at a conceptual level, as well as 

exposing strengths and weaknesses in methods that examine success. 19 

Specifically, the presentation of differences in research approaches and definitions 

of success provides insight into some of the challenges in researching this multi- 

faceted concept. 

Using symbolic logic to communicate on a conceptual level, success research 

appears (regardless of field) oriented towards one of the approaches listed in Table 

10. None of the research reviewed truly fits into the "super abstraction" or f m- 

category as defined by Pos (1 967). Thus, Table 10 shows only the first three 

approaches identified by Pos. 

'' Belout (1997) provides a critical examination of CSF research, particularly concerning the 
need for project management to disentangle success outcomes from success indicators. 



A set of success criteria or indicators may be oriented to either the technical or the 

management approach, or both. The right hand column of Table 10 provides an 

example of studies that fall within each type of approach. As noted in Chapter 1, the 

literature review finds many studies that fall into Approach 8 or contingency 

research. 

This research acknowledges that the literature mentions the context of the project 

and the project's life cycle as influences on perceptions of success. How can 

academic research truly measure success if the concept of success changes over 

time? Unfortunately, the enormous scope of work needed to answer this question 

remains outside the boundaries of this dissertation. Only a brief discussion seems 

appropriate to show that the issue has received consideration. 

Table 10: Summary of Research by Approach 

Approach 

A (tvm) 
Researchers define and examine 
success mainly as a technical 
phenomenon. 
Researchers define and examine 
success mainly as a 
management phenomenon. 
B (t=m) 
Researchers define and examine 
success as both a technical and 
management phenomenon. 

C (urn) 
Researchers define and examine 
success as first technical or 
management phenomenon or 
vice versa. 

Author 

King and Cleland (1 993) 

Pinto and Prescott (1 988); Shultz, Pinto and 
Slevin (1 975a); Buchanan ( I  991), Claudie and 
DeLuryea (1 995-6); Lechler ( I  998) 

Baker, Murphy, and Fisher (1 983); Barnes and 
Wearne (1993); Hatfield (1995); Bennigson 
(1 972); Black (1 996); Gaddis (1 959). Gannon, 
(1 994); Griffith (I 995); Kerzner (1 996); and, 
Tham hain (1 996); Pinto and Slevin (I 996). 

Belassi and Tukel (I 996); Lechler ( I  998); Rubin 
and Seelig (1967) 



The difficulty in researching success seems exacerbated by the temporary, unique 

nature of projects. Thus, the majority of success research takes a short-term 

approach that only allows for a snapshot of success along the life cycle of a project 

(for example, Walther, Anderson and Huber, 1989-1990; Blenkhorn, and Gaber, 

1995; Campbell, 1996; and Hatfield, 1995). Pinto and Slevin (1988, 1987) base their 

research on the assumption that the implementation phase serves as the best time 

to measure success. Walther, Anderson and Huber (1 995) see a similar but deeper 

problem at the industry level. They note an ovemvhelming reliance on measuring 

profit, cost per unit of an output or outcome at only the early or end stages of the 

project. Most research does not appear to address the influence of the project life 

cycle on success, and its relationship to overall project outcome. 

Because of the complexity of the life cycle concept, this dissertation steps back to 

first try to identify how project management practitioners in industry, and academia 

actually understands success as a concept. 

2.5.2.1 Language and Success 

Success literature shows general agreement about the benefit to project 

management research in reconciling its approach to defining project success (Erling 

and Svein, 2000; Kujala and Artto, 2000; Skulmoski, Hartman, and DeMaere, 2000: 

King and Cleland, 1983; Pinto and Slevin, 1988; Slevin and Pinto 1987; Gannon, 

1994; Wideman, 1998; and Russell-Hodge, 1995). Finding the one best definition of 

success appears as a major concern at both the industry and academic level. 



To this end, several on-line project management glossaries provide definitions about 

project management concepts. 20 These on-lines sources frequently change; 

however, they do provide a source of immediate knowledge. Wideman's (1 999) 

glossary provides the most comprehensive source of definitions because it includes 

definitions of terms from several authoritative sources to illustrate the variation in 

"acceptable" definitions. Overall, glossaries vary in content, and often contain 

dissimilar definitions of similar terminology. This is an example of Corres~ondence 

as defined by Shaw and Gaines (1 987). 

Key standards setting organization's such as PMI and APM do not even include a 

discussion of virtual project teams in their respective body of knowledge guides 

(PMI, 2000); Dixon, 2000). The PM BOK Guide mentions successful projects seven 

times in 209 pages, but it does not define project success, success criteria or 

indicators. The APM BOK actually distinguishes success criteria ("criteria to be used 

for judging if the project is successful") from success factors ("critical factors that will 

ensure achievement of success criteria") (Dixon, 2000, pg 18). 

Wideman (1 998) suggests that researchers looking at success factors should worry 

less about finding the right definition and more about understanding the work 

involved. He suggests a practical focus on the process of successfully conducting 

the work to produce a successful product. Nonetheless, many dissimilar terms 

describe success, and often, these terms do not distinguish between success as an 

outcome or as an indicator. Historically, Rockart (1 979) inspired the term "Critical 

Success Factor". Since then, other researchers have added different labels to define 

or discuss some aspect of success as being critical. However, some terminologies 

'O All links visited last in May 2001. PMBOK Guide Glossary http:l/www.pmi.org; Welcom 
Support Net. Project Management Solutions 
http://www.weIcom.com/library/glossarylindex.html; The Project Management Forum. 
Comparative Glossary of Common Project 
http:/lwww.pmforum.orgllibrarylglossaryIPMGloss~lntro.htm; Management Terms A Digital 
Publication wideman, 1999); Project Management Resources and PM Terms 
http:/lwww.wst.com/librarylg1ossary/index. I ;  ProjectNet Glossary 
http://www.projectnet.co.uk.gloss 



do not necessarily refer to success directly, although the idea may be present in 

discussions about success or failure. These terms include: Result Elements (Erling 

and Svein, 2000, Key Success Factors (Toney, 1997; Galliers, 1987; Rahschulte, 

2001); Outputs (Hartman and Skulmoski, 1999); Project Success Criteria (Hartman 

and Skulmoski, 1999); Core Business Practices (Toney, 1997); Ideas (Davenport 

(1 995); Project Success lndicators (Wideman, 1998); Key Results Areas (Hartman, 

1995); Key Performance Indicators, (Construction Industry Board, 1998; Dixon, 

2000); Critical Success Indicators (Guss, 1998; Hartman and Guss, 1996; Dixon, 

2000); Success Factors (Dixon, 2000); Success Criteria (Guss, 1998; Dixon, 2000); 

and Key Success Factors (Wawruck, 1998; and Toney and Powers, 1997). 

Some research emphasizes the importance of the context in which the 

measurements of success occurs, for example, by industry or type of project 

(Hartman, Ashrafi and Jergeas, 1998; Hartman, llincuta, and Vindevoghel; 1997; 

and Hartman and Jergeas, 1997); by organizational structure (Hartman and Guss, 

1996; and Guss and Hartman, 1998) and by type of project (Belassi and Tukel, 

1996). However, research by Belassi and Tukel(1996) and Beale and Freeman 

(1 991) appears unique in their use of a categorization approach based on specific 

contexts that represent points of view at different "levels". For example, "Trust" may 

be critical within the Project and the Organization level. Categorization allows for the 

possibility of more than one success indicator belonging to more than one category 

or level. 

More recently, Erling and Svein (2000) proposes a Project Evaluation Scheme 

(PES) on the basis of Pinto and Slevin's PIP instrument, because they "noticed that 

some of the questions did not carry the same relevance in Norway as in the USA" (p. 

61). Like the PIP, the PES contains ten success factors although the measurement 

questions for each factor have been replaced on the basis of 277 responses from 

participants. Erling and Svein (2000) also added ten elements or dimensions of 

project success as single measures or project outcomes. The findings show no 



statistically significant difference between success in different projects, or different 

project sizes. Although the PES appears to have face validity, it works within 

traditional boundaries established by Pinto and Slevin's work on the PIP instrument. 

Erling and Svein do, however, take an important first step in examining both success 

indicators and success criteria together in an empirical study. Their results question 

the applicability of the PIP questions (developed in the 1980s) in capturing the 

essence of current projects (year 2000 and on), because meanings underlying 

constructs change over time. 

Noting the difficulty in assessing constructs over time, Shaw and Gaines (1 992, 

1995 and 1997) describe an advanced method to examine how professionals 

construct their knowledge. The Computer Science lnstitute (CSI) at the University of 

Calgary (http:/iwww.kpsi.ca) presents a well-researched body of knowledge focused 

on learning about the process whereby professionals actively construct their 

knowledge structures, beliefs, and attitudes about concepts and terminology. 

Research within the Computer Science Institute suggests that practitioners may 

change their knowledge maps - their use of terminology and understanding of 

concepts - over time and in different contexts. Thus, a major challenge lies in testing 

and adopting research methods more capable of tapping into how people generate 

and assign meaning to concepts over time. 

More advanced methods for examining how professionals construct knowledge 

brings into question how the very act of defining or "mentally measuring" success 

influences its properties. An analogy to quantum physics allows for consideration of 

this possibility. The value of the analogy stems from the assumption that beyond 

certain limits, ideas or theories (whether in the domain or physical or social) no 

longer apply (Woods and Grant, 1995). Quantum physics show us how tiny particles 

look physically. However, Quantum theory can only predict with some limited level of 



accuracy how particles behave, because measurement fundamentally changes their 

behavior (Peters, 1 998). 

2.5.2.2 From Ranked Lists, and Models to Knowledge Maps 

Project managers face a common challenge to create and draw from a shared 

mental model of success (Guss, 1998). Chen and Gains (1997) note that models 

provide an effective way to represent how the knowledge acquisition process works. 

However, theoretical distinctions tend to simplify real-world events such that models 

do not provide a useful representation (Delisle and Thomas, 2000). As well, models 

of success appear to be often developed post hoc (for example, Lechler, 1998; and 

Magal, Carr and Watson, 1988). Shultz and Slevin (1 987) provide a simple model of 

successful projects that splits success elements into strategic or tactical categories. 

This model precludes the possibility that a success element may be both tactical and 

strategic in nature as explained in Table 10 (Approach B). The work of Murphy, 

Baker and Fisher (1 974) appear as an exception. They examine over 40 critical 

factors and their relationships in an extremely complex model for a NASA study. 

However, research since then has rarely tested complex interdependencies in 

complex path analysis, perhaps due to the overwhelming complexity of such an 

approach, and the potential for extreme confounding of variables. 

Another well-known model by Turner and Cochrane (1993) provides a high- level 

view of success as a matter of how well project organizations define goals and 

methods. Unlike Pinto and Slevin's model, Turner and Cochrane provides a link to 

organizational structure as a factor in managing successful projects. This 

conventional model provides a basic look at what these researchers consider to be 

the primary elements rather than processes that influence success. 

Hartman's (1995; 2000d) SMART Management GO framework provides both a broad 

and narrow view of success, like that of Brelin (1995). Both models look at the 

critical processes that lead to best practices. However, SMART'S uniqueness lies in 



its ability to uncover the elements that determine why projects succeed from a team 

perspective. The SMART Management @ framework itself drives out a definition of 

success at the start of the project. It ties this to the corporate business value and 

strategy to align stakeholders on priorities, metrics, etc. The overall project 

outcomes appear to balance tactical and strategic interests of the project and the 

business levels. 

Thus, project success becomes a continual and reflexive process of aligning 

customer needs with business and project-organization objectives, and vice versa. 

Alignment refers to the fit between each project and the overall organizational 

business goals of the sponsor organization, the project team and the client 

(Skulmoski and Hartman, 1998; Hartman, 1998,1997; and Delisle and Thomas, 

2000). To achieve this, project organizations as well as the project teams need to 

engage in regenerative behaviors (Hartman, 2000d, 1998, 1997, and 1996). 

Regenerative behaviors refer to the processes and practices that build trust and 

commitment and encourage open debate, while minimizing destructive conflict 

(Hartman, 2000d). This concept seems most similar to Barrett (1995), whose 

definition of organizational behavior requires that organizations examine their 

underlying organizational foundations. Overall, the SMART Management @ 

framework does a superior job of explaining "why" projects succeed in relation to the 

project life cycle because success is determined in the front end of projects and 

tracked throughout the project. 

Belassi and Tukel (1 996) and Beale and Freeman (1 991) provide the most similar 

and focused category models that specifically address success. Belassi and Tukel 

build on Beale and Freeman's idea of identifying groups to which individual critical 

factors belong, as sufficient for better evaluation of project success. For ease of 

comparison, Table 11 displays these models in a tabular format. 



Belassi and Tukel use terminology that more aptly reflects the terms most commonly 

reported in the literature. 21 These models provide a way to examine the 

relationships between elements (success indicators) important in success. 

Table I I : Project Success Measurement Frameworks 

*' Belassi and Tukel come to a very similar conclusion without reference to Beale and 
Freeman. 

Belassi and 
Factor Sets 

A. Project 
factors 

B. Project 
manager 

C. Project team 
factors 

D. Organization 
factors 

Beale and 
Factor Sets 

A. Project 
Objectives 

B- Variables 
Endogenous 
to project 

C. Variables 
Exogenous 
to project 

Tu kel (I 996) 
Elements 

Size & Value 
Uniqueness 
Life Cycle 
Urgency 
Density 
Delegate authority 
Ability to trade-off 
Ability to coordinate 
Perception of role 
and responsibilities 
Competence 
Commitment 

Technical 
background 
Communication 
skills 
Trouble shooting 
Commitment 
Top management 
support 
Project 
organizational 
structure 
Functional 
manageis support 
Project champion 

Freeman (1991) 
Elements 

Duration 
cost 
End result 
(technical) 

Project 
organization 
structure 
Project manager 
skills and 
experience 
Project team skills 
and experience 
Systems1 
procedures 

Clarity of objectives 
Risklprotection 
Support by parent 
Provision of 
resources 
Linking 
mechanisms for 
units 
Labour 
marketlindustrial 
relations climate 



A combination of these models and the results of the literature review help create 

the list of variables categories for data collection in Surveys 2 and 3. Category type 

models provide a way to represent the relationships between success elements. 

This approach offers a different view of success than ranked lists, but categorization 

itself should not be an end in itself. The major concern with methods that categorize 

lies in their lack of ability to capture the variability people exhibit in how they judge 

the typicality of category members. As well, over time, categorization may be 

influenced by context (Shaw and Gaines, 1989). 

The value of categorization models lies in its ability to clearly show the complexity of 

success research, prompting researchers to move beyond simple ranking of success 

lists. However, this research recognizes the need to test new methods to understand 

success at a deeper level. As part of the exploratory nature of this research, 

WebGrid II was investigated and tested as a pilot part of the research. It serves as a 

way to tap into the construction of knowledge. The WebGrid II provides a convenient 

and easily accessible way (via the Internet at no charge) to capture a participant's 

choice of terminology as he or she constructs a map representing the specific 

knowledge area (domain) in question. Because of sampling limitations, and other 

difficulties using the technology, WebGrid II does not appear in the main text of the 

dissertation. However, a full accounting its theoretical roots, methodology, results 

from the pilot testing, and discussion is in Appendix H. 

In summary, inconsistency exists in success research methods and in published 

results. Industry and academia also have different viewpoints about what is 

important. This may colour the lens by which individuals study and apply success 

concepts as they relate to value creation on the value continuum. Limitations exist in 

understanding how professionals understand success. This occurs in part because 

of linguistic and methodology limitations. 



Researchers have made some inroads to understanding success from a 

categorization point of view. Although this approach represents the "leading edge" 

method in success research, it has limitations as discussed in this chapter. In 

accordance with Ashby's Law of Requisite Variety, the sophistication of tools must 

match that of the concept under study (Sorensen, 1998). 

2.5.3 Theoretical Framework of the Success Cycle 
The lack of a holistic framework underlies the difficulty in making substantial 

progress in understanding intentions (what do project teams pay attention to in 

efforts toenhance their chances of success?), their behaviors (what measures of 

success are used to judge the success of outcomes?), and how do these both relate 

to the defined measures that represent the goals and objective outcomes of the 

business (what goals and objectives did we meet?). Figure 9 shows the holistic 

success framework developed in this research. This research uses the category 

framework by Belassi and Tuckel (1 996) to empirically test the Intention part of the 

model in the context of virtual project teams. The process identifies which core CSls 

fit within each of the five levels. From these findings, the researcher developed a 

practical model (Success lndicators Model) that is designed to assist industry in 

identifying which success indicators they pay attention to or aim to heed in efforts to 

increase their chances of success. 

As well, the research empirically tests a set of 12 success dimensions identified by 

Shenhar, Levy, and Dvir (1997) to determine which success criteria From these 

findings, the researcher developed a practical model (Success Indicators Model) 

with the aim of assisting industry in identifying which success criteria they use to 

judge different dimensions of success. The success dimensions are also linked to an 

overall value continuum as discussed in Chapter 1, and presented in Figure 8. 

Linking success and value is another step necessary in understanding why project 

teams and their organizations chose to pay attention to certain dimensions in efforts 

to produce the desired outcomes that will meet their goals and objectives. 



Finally, this research empirically tests four overall measures of success as they 

relate to meeting the goals and objectives of the project and the business 

organization. The literature review did not real any existing model, thus, these four 

measures are from the general understanding of success generated from the 

research process. As discussed, the literature review shows the communication is a 

key issue in managing projects. As well, many sources point to project management 

methods as holding the key overall success in meeting goals and objectives. 

Thus, this part of the research tests assumptions, and reveals that all four measures 

do not appear to account equally well for success outcomes. They key in this 

equation is that if success is a problem in a project, the organization may assess 

which dimensions of success it is measuring and adjust its focus. As well, this 

information may be fed-back into the process so that teams may adjust what they 

are paying attention to. Thus, the theoretical model in Figure 9 shows the achieving 

success is a double-loop process that requires both foward planning, and backward 

monitoring and feedback as a cyclical process. 



Figure 9: Theoretical Success Cycle 

I I 

What CSls are 

4 Overall Success Outcomes 

The overall success of the 
virtual project 
The overall success of the 
project management methods 
The overall communication of 

(Project ~ e a m y  the virtual project team (core) 
The overall communication of w the virtual project team (entire) 



Chapter 3: Virtual Teams & Communication Literature Review 

3.1 Introduction 
Chapter 1 sets the foundation for the research study. It presents the research 

purpose, scope, overview of the methodology, and research process. Chapter 2 

provides a review of key concepts of success, identifying important gaps in 

understanding success from previous research. Chapter 3 is essentially the second 

part of the literature review. It takes a broad view of the context of this research 

regarding virtual project teams and looks at the nature of communication from within 

this context. 

Reviewing the literature on communication in virtual project teams is difficult 

because of the lack of foundational knowledge of each concept in the field of project 

management. Although virtual project teams may have existed prior to the advent of 

the Internet and e-mail, the literature does not provide a way to distinguish these 

teams from what the literature describes as "traditional project teams". As 

mentioned, traditional project teams refer to temporary teams that work together 

under the leadership of the project manager as defined in the PM BOK Guide (PMI, 

2000). This definition suggests that teams do not share the leadership at all levels 

(e.g., they may have an assigned project leader or manager (Lipnack and Stamps, 

1996; PMI, 2000). Hartman and Jugdev (1998) note that traditional definitions of 

leadership involve the heroic traits of setting direction, making decisions and 

energizing troops, not being a steward or teacher. The emphasis on computer- 

mediated communication in the literature notes the increased use of electronic 

media in project teams; however, "traditional" teams may also have worked in a very 

similar manner. 

The dissertation has to take small steps to examine the terminology that defines 

virtual project teams before attempting to distinguish how their communication 

ultimately mimics or differs from traditional project teams that may have worked 

more often by remote communication than assumed by the definition. 



3.2 Literature Review Technique 
The researcher uses the same literature review approach as in Chapter 2. Neuman's 

(1 995) literature review steps include defining and refining the topics, developing the 

review design, locating the material, conducting the analysis, and presenting the 

results. Chapter 4 describes the detailed steps used to conduct the literature review. 

The literature review in Chapter 3 provides an overview of the phenomenon of a 

virtual organization, and a more in-depth discussion of virtual project teams. 

3.2.1 Introduction to the Virtual Organization Concept 
The literature supports the notion that information technology has radically changed 

the face of business (Sorensen, 1999; Kocian and Scheer, 1997; Burke, 1999; 

Hartman and Guss, 1996; O'Connell, 1996; Yeack and Sayles, 1996; Barnatt, 1995). 

However, no consensus exists concerning whether success looks different in the 

virtual business arena. Scholarship aims to provide understanding virtual 

organizations, teams and projects mostly presents practical advice to virtual project 

teams on the basis of experience in traditional project teams (Dodson, 1998, and 

Lang and Pigneur, 1997; Garibaldi, Haney and Ross, 1995). This advice often arises 

from individual case studies, making generalizations difficult. 

Unlike success research, research and theory about the virtual domain mostly 

focuses on the macro or organizational level. Although this dissertation considers 

the project team as its primary focus, there is also discussion of the organizational 

level. This discussion seeks to enrich the overall understanding of virtualness. Chen 

(1 997) defines value at a macro level. He draws on a wide body of knowledge about 

concepts, theories, and research findings from other disciplines, including 

psychology, sociology, sociobiology, and population ecology. For example, the 

understanding of virtual organizations may be enhanced through a biologist's view 

that living organisms act as an integrated whole (Chen, 1997). Gestalt psychology 

and ecology are used as analogies in Miller's (1 978) treatment of social systems, 

and Colby's (1 996) work in evolutionary biology. McLuhan's (1 964) treatment of 



technology as an extension of biology also adds clarity to the discussion of virtual 

versus traditional organizations. 

Miller asserts that social systems exhibit characteristics similar to biological 

organisms. Each level of the system selves as a supra-system for the next (lower) 

level. Miller's model shows the relationships among five higher levels of living 

systems. These levels include group, organizations, communities, societies, and 

supra-nationals. From an organizational perspective, teams or groups may be 

smaller but similarly behaving microcosms of the larger networked organization or 

supra-nationals. The model makes sense because it does not suggest a hierarchical 

development laden with value judgments. For example, one group does not appear 

to be better or worse than a community. 

Thus, Miller (1 978); Chen (1997); Miller & Miller (1990); and Colby (1 996) concluded 

that living systems, whether organizational or biological share common 

characteristics. Some important parallels may be drawn with virtual project teams. 

These teams or organisms have the following characteristics: 

They act as open systems that constantly interact instead of reacting as passive 
targets of their environment. 

They do not become better in any absolute sense over time. 

They act in a dynamic way because they may be successful at one time and 
unsuccessful at another time as membership in the network changes. Thus, an 
individual within the social network never represents the entire population. 

They do not have optimal behaviors programmed as the right ones. 

They work to adapt to a current environment, without consideration as to how 
they will apply themselves to future utility. 

They shift attention back and forth between systems and systems nesting within 
other systems. 

They consist of critical subsystems that require coordination and cooperation, 
feedback loops and awareness for survival 



The value of this comparison lies in drawing the practitioner's attention to the 

potential difficulties in attempts to tightly define and manage virtual project teams. 

The comparison also brings to light the many interdependencies that must be taken 

into account when dealing with more fluid and flexible work arrangements. 

In summary, organizations may form as teams, or teams may form organizations. 

The interdependency of organizations and teams may be overlooked by only 

examining differences without noting their interrelationships (Cooper and 

Kleinschmidt, 1995). In the virtual business environment, organizations appear to 

play a key role in a social system by providing 'Youch-down" facilities when required 

(Barnatt, 1995). However, virtual organizations appear to be more fluid and organic 

than their traditional counterparts. Management approaches seem to be shifting to 

meet this dynamic, although organizations do not seem diligent in learning from 

experience about how to manage a virtual project team. 

3.3 Literature Review - The Nature of Virtual Teams 
This literature review covers the following sections: how the organizations evolve; 

how to understand concepts and terminology to express knowledge about virtual 

project teams; how virtual project teams interact; and how they communicate. 

3.3.1 Historic View 
Publications frequently mention virtual organizational arrangements, but few discuss 

how organizations progress to this state over time (Walther, 1996; Byrne, 199313; 

and Walther, Anderson, and Park 1994). Some notable exceptions include the work 

of Lipnack and Stamps (1 996) and Nolan and Croson (1 995). These authors 

recognize the value in recording how organizational arrangements act from a historic 

point of view. Overall, few researchers appear willing to speculate on what 

organizations will look like beyond the current configuration of electronic networks. 

This research ties in a historic view of organizational arrangements with a view of 

what may occur in the future (Figure 9). Organizational theory typically makes a 



distinction between teams and organizations; where teams act as the functional 

units of an organization. However, from a different perspective, teams may also be 

seen as the framework that creates organizations. The literature review suggests 

that organizations move through cycles of more formal control to periods of loose 

connections (Nolan and Crosman, 1995; Lipnack and Stamps, 1996; Handy, 1995, 

Handy, 1990). 

The information in Figure 10 displays the conclusions arrived at by Lipnack and 

Stamps (1996) as a spiral rather than a linear process. The literature tends to 

present the history of virtual organizations as a linear process, where organizational 

structure changes as it moves forward in time. For example, the cottage industry 

begins in the 1940s and loses momentum to bureaucracies in the 1970s. Lipnack 

and Stamps (1996) do not suggest that any one organizational structure disappears. 

Rather, its dominance shifts over time. As well, Handy (1990) suggests that the 

movement through time will result in small core group, supported by preferred 

contractors, and a pool of temporarylpart-time members. He believes that 

membership shifts from emphasis on place to community. Figure 10 displays the 

breakdown in time periods displayed. Lipnack and Stamps' model ends in the year 

2000 with virtual teams. On the basis of the literature, another organizational 

structure may be added (G). It covers a possible time period that extends into the 

next few centuries. The model in Figure 10 does not claim to predict the future of 

organizational structures. However, it does suggest a possible direction for 

organizational structures on the basis of what exists currently. 

The 3-Dimensional model contains three primary dimensions of virtual teams as 

identified by Lipnack and Stamps (1 996). These dimensions include technical 

sophistication, shared leadership and linkages. This view provides a visual 

accounting of the possible types of organizational arrangements, depending on their 

maturity along the three key dimensions as well as over time. 



Figure 10: Evolution of Work 

Technical 
sophistication 

Linkages 

Shared 
leadership 

Organization Type Driver Time (era) 

A Small Tribal Groups Nomadic Wisdom Pre 1900s 

B Cottage industry Agriculture 1940s 

C Bureaucracy Mass production 1970s 

D Packets/Nodes lnformation/QuaIity 1980s 

E Electronic Networks Knowledge 1990s 

F Virtual Tribes Relationships 2000s 

G Nomadic Workers Self Actualization 3000s 

Nomadic tribes represent the primal drive for self-preservation; as such, they 

organize as collectives of interdependent units that seek resources to satisfy basic 

needs. Prior to the 1900s, the industrial revolution forms the backbone of major 

organizational transformations. The predominant method of production of goods and 

services then shifts to mass production and distribution. This period also sees a 

major change from acoustic to visual (written) communication (McLuhan, 1964). The 

advent of the printing press appears as the major stimulus in creating a rift between 

semantic meaning and visual code (McLuhan, 1964). The move from the spoken to 

the written word helps to create more stable organizations, beginning with the 



cottage industry and moving forward in time to the 1970s (Lipnack and Stamps, 

I 996). 

A marked change from rigid organizational forms to more decentralized workgroups 

or "packets" marks the entry to the early 1970s and later 1980s organizations. The 

catalyst may be more technologically related than ever before, but whether 

technology drove changes in organizational structure or vice versa remains 

debatable (Lipnack and Stamps, 1996). These groups mostly characterize what 

organizational literature refers to as functional "silos". Silos provide more autonomy 

although control remains centralized and expectations follow organizational norms 

and rules (Nolan and Croson, 1995). 

In contrast, the early 1990s appears to support a more fluid work climate, driven, in 

part, by major technological change in the area of communication technology. 

Lipnack and Stamps (1996) suggest that the technology adoption lag begins to 

diminish in this environment of personally affordable, mobile communication 

technology (home computers, cell phones, pager, etc.). High technology start-up 

businesses in this time period such as Yahoo Internet browser and Amazon.com on- 

line bookstore represent electronic networks of workers who quickly build their 

identities as they emerge on the commercial radar screen. Their major task appears 

to be gathering, sorting, and exchanging information to create and sell knowledge. 

Other scholarship suggests that only one type of organization (business) might exist 

in the future. Hartrnan (2001) suggests that the integrator might be in the addition of 

value through special knowledge. He also notes that the adoption lag continues to 

grow, creating a social challenge through disenfranchisement of technological have- 

nots. An early expression of this phenomenon may be in the emphasis of companies 

on building relationships within teams and organizations, and with clients that 

normally fall outside its traditional boundaries (EIU Ltd., and IBM Global Services, 

1999). 



The literature contains reference to virtual organizations or teams as those with the 

ability to communication anywhere, and anytime due to the flexibility and powerful 

advances in information technology capability. Regardless of their actual structure, 

the lnternet appears to provide organizations with opportunities to link and form and 

re-form partnerships with existing and new or risky contacts, to maximize collective 

strength. *' As teams evolve in this environment, their patterns of work also change. 

These patterns enable a shift from a "deliverables" culture focused on reaching 

common goals to a ''task or "packet" culture that focuses on delivery of many 

segmented products or services that may not be one complete product (Russell- 

Hodge, 1995; Knoll and Jarvenpaa, 1995; Metes, 1998). Hartman's (2000d) results 

suggest that businesses whether virtual or traditional have had some success with a 

deliverables focus if the top deliverables represent the alignment of stakeholder's 

Key Results Areas. 

The virtual team represents the next step in what appears to be a repetitive cycle in 

which ancient and modern tradition collides and the nuances of tribalism confront the 

pressure of centralization and globalism (Gillmor, 1999). 23 Hartman (2000d, 1998, 

1996) also finds tribalism to be a key ingredient in SMART projects. Native 

Americans characteristically connect peoplehood with tribalism because the capacity 

for shared experience and purpose distinguishes a people from a population 

worlt.y, 1998). Chen (1 997) builds on this understanding by suggesting that a 

virtual tribe's field of awareness extends beyond each individual member's social 

context to create a larger shared society, in a manner similar to the interaction of 

natural organisms. Chen calls this an extended field of awareness that creates a 

unique potential for reversal of the action-reaction pairing. That is, the release or 

birth of ideas and the measured impact of reaction occurs before any real physical 

change may be overtly seen (Green, 1995; and Wolf, 1999). 

" Chen (1997) provides an extensive history of the lnternet in Chapter 2. 

23 For the purpose of this research, a tribe consists of a cross-generational community with 
many significant shared social experiences and purposes (Worley, 1998). 



The value in discussing organizational arrangements as they emerge over time lies 

in the ability to recognize the occurrence of natural patterns. Often these patterns do 

not become evident, because traditional research only provides a snapshot of 

organizational change over time. Longitudinal (long-term) studies may assist in 

reducing research myopia. Researchers can then focus on the synergies between 

traditional structures and work arrangements over time, with attention to both 

similarities and differences. 

3.3.2 Literature Disagreements - What does Virtual Mean? 
Virtual organizations organize work to be carried out by project teams on the basis of 

availability of qualified personnel (Ott and Nastansky, 1997). However, the formal job 

descriptions may have very little to do with how the work actually gets accomplished. 

Ott and Nastansky (1 997) note that virtual organizations self-design by allowing 

workers to shape their environment in whatever form they find feasible for carrying 

out the tasks most beneficially. The literature reports how these types of project 

teams quickly form, shift leadership roles, and deploy resources according to who 

can handle tasks at that time in the project lifecycle. The fluid nature of virtual 

organizations and teams makes it difficult to prescribe how to build and deploy them. 

Researchers also have very different ideas about the design and behavior of a 

virtual organization, team and project. 

Research about virtual organizations and teams appears to be split between 

European and North American approaches. 24 The most significant knowledge about 

creation of virtual organizations as structures may be credited to researchers from 

Germany and the USA (Fortune, 1998). European research often focuses on 

identification of an ideal set of physical attributes that characterize the virtual 

organization (Zimmermann, 1998; Oksana and Ulrich, 1996; Kocian, 1 997; Mertens 

24 The e-journal of organizational virtualness mostly favors the European approach. 
http://www.virtual-organization.net/vo~scripts~link~anzeigeasp (Visited link April, 2000.) 



and Faisst, 1996; Upton and McAfee, 1996;Tompkins and Lawley, 1997); and Ott 

and Nastansky, 1997). 

For example, Wolfgang, Reiner and Sparkassen (1 998) present a hierarchical model 

where virtual organizations exist as a first (most formal) or second level structure, 

but both have less physical constraints than joint ventures, partnerships, networks, 

and cartels. However, the authors do not provide a rationale for selection of the 

dimensions from which to classify first and second order virtual organizations. Faisst 

(1997) proposes a more sophisticated classification scheme in which virtual 

enterprises could be level A (fluid, non structured), level B (pool of resources from 

marketplace), or level C (mix of different organizations). However, the authors do not 

explain how they selected dimensions to develop categories A to C. 

In contrast, Bultje and van Wijk's (1998) taxonomy identifies the dimensions of 

virtual organizations with improved rigor. However, the major difficulty with a 

formative classification scheme lies in justifying why only certain variables best 

explain a phenomenon. As an initial step, they suggest testing and refining existing 

models that have a sound research foundation. 

Guss (1 998) adds to the comprehensive model developed by Shenhar (1999) and 

Shenhar, Renier, and Wideman (1996) in an attempt to add clarity to work already in 

progress. Shenhar, Renier, and Wideman (1 996) suggest that three key dimensions 

shape projects: complexity of tasks (Level 1 most to Level 3 least); technological 

uncertainty (A highest to D lowest); and pace (slow to fast). Guss (1 998) extends 

this model to include organizational structure. An organization may therefore exist as 

a pure (all members work for different companies, and communicate from different 

places) virtual organization or as a hybrid (combination of a traditional and pure 

virtual organization). Because "purely virtual forms are still rare, the processes for 

developing virtual organizations and the eventual impacts of virtuality are still 

unknown" (DeSantis and Monge, 1998, p. 5). 



Although such models still fall short of expressing the complexity of organizations, 

they have value in creating debate about the relevance and usefulness of structural 

classification as the end rather than starting point of research. In particular, Guss 

(1 998) points out that virtual organizations defy formal classification somewhat, 

because of their fluid boundaries, so that they may exist as contradictory structures 

over time. Therefore, value judgments placing performance of one level above the 

other (as in hierarchical models) may not be particularly useful in the study of virtual 

organizations. 

Research that favors the definition of virtual organizations as physical structures also 

considers the arrangement of the internal power structure (Zimmerman, 1998; and 

Wolfgang, Reiner and Sparkassen, 1998). Important questions need to be answered 

about virtual organizational power and structure before accepting that virtual 

organizations have universally flatter and broader spans of control and power 

sharing (Duffy, 1994;and Ott and Nastansky, 1997). Research about this aspect of 

virtual organizations show no agreement regarding the boundaries between 

orientation and power structure (Cohen, 1997). Many articles that support the notion 

that flatter and more decentralized structures result in a more even division of power 

(Malhotra, 1997; Hardless, 1999; Lipnack and Stamps, 1996; Cohen, 1997; 

Zimmerman, 1998; and Lurey, 1998). In the case of virtual organizations, research 

assumes that, as hierarchies dissolve, flat, egalitarian organizations will appear 

(Kollock and Smith, 1994; and Mertens and Faisst, 1996). 

These observations do not generally hold in the case of virtual organizations, 

because a flat design does not always mean decentralized decision-making 

(DeSantis and Monge, 1998). DeSantis and Monge (1988) state that, "a greater 

volume of communication should occur, as two-way exchanges." (p. 5). Increasingly, 

the distinction does not appear important (Ott and Nastansky, 1997). For example, 

Oksana and Ulrich (1 996) define a virtual enterprise as, "a kind of horizontal and/or 

vertical enterprise co-operation" (p. 2). Hierarchical organizations have vertical 



communication chains and centralized power in upper management, whereas 

horizontal or matrix organizations have a flatter (horizontal) and more balanced 

power and communication base (Chesborough and Teece, 1996). This 

understanding of power distribution may seem paradoxical, creating confusion 

(Mirchandani, 1997). Sorensen (1 998) and Cohen (1 997) point out that the body of 

knowledge fails to consider the holographic or self-organizing abilities inherent in 

virtual organizations so that they may, over time, cycle through periods of being 

flatter or egalitarian and hierarchical. Overall, the exact nature of communication 

processes in virtual forms, their antecedents and consequences are, of course, 

unknown as of yet" (DeSantis and Monge, 1998, p. 6). 

At a practical level, researchers perceive that these paradoxes hamper the 

understanding of virtualness in the business context. However, Oksana and Ulrich 

(1 996) claim that researchers may never find a unified presentation of this 

phenomenon. Ott and Nastansky (1997) agree that, "no one person, at any level in 

the virtual organization, has a total picture of what the structure looks like" (p. 6). 

In contrast, North American researchers focus mainly on understanding the function, 

process and behaviors of virtual phenomena (Hartman and Guss, 1996; Delisle, 

Thomas, Jugdev and Buckle, 2000; Metes, 1998; Ruhleder, Jordan and Elmes, 

1996; Knoll and Jarvenpaa, 1995; Guss, 1997; and Hirschhorn and Gilmore, 1992). 

The behavioral view emphasizes the processes by which virtual organizations or 

teams make sense of information. Behavioral researchers claim that virtual project 

teams exhibit unique behaviors that help them create and change their identity 

boundaries over time. For example, virtual organizations may focus on identifying 

the business problem setting (where boundaries must be set for effective 

functioning) while simultaneously solving parts of the business problem (Delisle, 

Thomas, Jugdev and Buckle, 2000; Porter, 1993; and Hirschhorn and Gilmore, 

1992). The linkage between these two actions allows organizations to be responsive 



to the changing business environment at both a strategic and operational level. 

Hartman (2000b) notes that behaviors such as the ones identified above do not 

seem unique to virtual project teams. He suggests that these behaviors might be 

common to all projects of any complexity if managed well. This brings the question 

about how narrow a gap, if any, exists, so that well functioning traditional project 

teams act more like virtual project teams than traditional "bricks and mortar" teams 

who primarily use face-to-face communication. 

Leading North American researchers Lipnack and Stamps (1 996) identify the terms 

People, Links and Purpose as the key characteristics that distinguish a virtual team 

from traditional teams. The greatest difference lies in the relationship between the 

nature and variety of these links. However, Lipnack and Stamps (1996) do not 

explicitly distinguish between project and non-project teams. Conversely, the 

European research community tends to place a greater emphasis on technical 

factors to explain the behavior of project teams. For example, Skyrme (1 995) states 

that time, space, and technology structure best determine virtual qualities of a virtual 

organization or its team. 

Whether researchers favor a structural or behavioral view, they face the same 

challenge of clearly understanding concepts and terminology about virtual 

organizations, teams, and projects. They also face the difficulty of only having a 

"fuzzy" understanding of virtual project teams. This task of hitting a moving target so 

to speak becomes more difficult as the lines between what research once treated as 

traditional project teams and virtual project teams become more blurred, as 

suggested by Hartman (2000b). Thus, the goal of research into the nature of virtual 

project teams might be less about reaching consensus about its structure of 

behavior, and more about finding out which parts of a professional's conceptual 

systems and terminology overlap as a starting point to agree on a shared meaning 

(Shaw and Gaines, 1989). The following section discusses the variability in language 

that describes virtual organizations and teams. 



3.3.3 The Role of Language in Understanding Virtualness 
Research has produced many definitions of virtual organizations and teams. From 

an organic or systemic viewpoint, the goal of classifying a single organism (natural 

or organizational) may be impossible because single organisms never represent the 

typicality of an entire population (Colby, 1996). As in the natural world, populations 

rather than individuals evolve, so that the ratios of different types that make up a 

population constantly changes. Nonetheless, researchers continue to pursue the 

idea of finding a standard structure or set of behaviors that characterize a virtual 

organization, project and team (Ott and Nastansky, 1997). Thus, understanding 

virtualness appears to be a task of "constructing an appropriate set of constructs and 

an accurate set of instruments to capture the essence of a phenomenon" (Orlikowski 

and Baroudi, 1991, p. 9). 

Difficulty in studying terminology and concepts used by researchers makes it 

challenging to come to agreement on a how to develop commonly understood 

meanings. Many articles about virtual organizations and project teams contain 

dissimilar terminology, although conceptually they speak the same language 

(Barnatt, 1995; Bartlett and Ghoshal, 1996; Miles and Snow, 1986; Rodal and 

Wright, 1993; and Yager, 1997; and Bultje and Van Wijk, 1998; Fuhrer and 

Ashkanasy, 1998). For example, a virtual project team never meets face-to-face, as 

opposed to one that meets occasionally. Researchers perpetuate the problem by 

failing to cite one another's work, or by creating what they perceive to be better 

definitions (Franke, 1998). 

As previously discussed in this research, virtual project teams mean task-driven 

members behaving as temporary teams, whose members may be separated by 

geographic or temporal space. They most often use a combination of face-to-face 

interaction and information technology to communicate and work toward meeting a 

common goal (Guss and Hattrnan, 1998). 



Researchers sometimes use different terms within one study to describe the same 

concepts without providing any definitions. For example, Knoll and Jarvenpaa (1995) 

use the terms, "Distributed Global Teams", "Virtual Teams", "Globally Dispersed 

Teams", and 'Virtual Global Context" interchangeably. Other authors clearly 

distinguish between terms. Overall, few researchers clearly articulate what they 

mean by a virtual team at a conceptual or operational level. Research and theorizing 

has resulted in a plethora of terminology to describe and classify virtualness at the 

organizational level (Table 12) and at the team level (Table 13). These tables list as 

many of the key sources of knowledge as possible, recognizing that the list is not 

exhaustive. 

Table 12: Virtual Phenomena (Organizational ~evel)*' 

25 Some authors define more than one term related to virtual phenomena. This list does not 
separate out terms listed in a paper that may be created by different authors. The source 
senres as the true definition in these cases. 

Terms 
Spider or Virtual Webs 

Starburst 
Modulars, Clusters, Learning 
Networks, Perpetual Matrices, or 
Spinouts 
Virtual Company 
Third Millennium Groups 
Industrial Virtual Enterprise 
Virtual 0rganizationsZ6 

Source 
Goldman, Nagel and Priess, 1995; Wolfgang 
Reiner, and Sparkassen, 1998; Knoll and 
Jarvenpaa, 1996; Quinn and Finkelstein, 1996 
Quinn and Finkelstein 1996 
Bartlett and Ghoshal, 1996; Miles and Snow, 
I 986; Quinn, Anderson, and Finkelstein, 1996; 
and Rodal and Wright, 1993 
Goldman, Nagal and Priess, 1995 
Kostner, 1994 
Hardwick, Spooner, Rando and Morris 1996 
Handy, 1995; Kocian, and Sheer; 1997; Bultje, 
and van Wijk, 1998; Aken, Hop and Post, A 997; 
Mowshowitz, 1994; Jansen, Jagers and 
S teen bakkers, I 997; Travica, I 997; Rodal and 
Wright, 1993; Christie and Levary, 1998; Mews, 
1997; Mertens and Faisst 1996; Arnold and 
Ulrich, 1 996; Piontek, I 998; Sydow; 1996; 
Palmer and Speier, 1997; Forslund, Hoegberg 
and Stahl, 1998; Klien, 1994; Chen and 
Gaines, 1997; Fox, Pedigo and Remingon, 
1998; Bryne, 1993; Dembski, 1998; Sieber, 
1998; Ott and Nastansky 1997; Gristock, 1997; 
Tompkins and Lawley, 1997; Buckley, 1999; 



The data in Table 12 suggest that the current approach to defining concepts and 

terminology may require some rethinking. Tables 12 and 13 provide value in that the 

clearly show the multi-faceted nature of the concept at the organizational and team 

Terms 

Virtual Project Organization 
Boundaryless Organizations1 
Corporations 
Same PlaceIDifferent Time Group 
Postrnodern Organization 
Alternate Officing, Free Address, 
Hotelling, and Shared Space 
Extended Enterprises and Flexible 
Manufacturing Networks 

Hotdesk Environment 
Virtual Corporation 

Communities of Practice 
Virtual Factory 
New Organizational Forms (NF) and 
Management Technologies (MT) 
Virtual Enterprise 

Multi-Divisional or M-Forms, N- 
Forms 
Virtual Company 
Virtual Office 

26 Davidow and Malone (1992) first introduced the term virtual organization, and Goldman, 
Nagel and Priess (1 995) expand the concept by developing an initial model of the virtual 
organization. 

Source 
Wolfgang, Reiner and Sparkassen, 1998; 
Kluber, 1998 
Engkavanish, 1999 
Ashkenas, Ulrich, Jick and Kerr, 1995; 
Hirschhorn and Gilmore, 1992 
Applegate, DeSantis, et. al., 1996 
Duffy, 1994 
Packard, 1996; Barnatt, 1995 (hotelling) 

Landay, 1996; Barnatt, 1995; Chesborough 
and Teece, 1996; and Yeack and Sayles, 1996; 
Moss Kanter, 1999 
Barnatt, 7995 
Hardless, 1999; Nash, 1994; Maier and Traxler, 
1995; Byrne, 1993,l993al 1993b; Haines, 
Loiancono, and Taylor, 1998; Powell and 
Gallegos, 1998; Christie and Levary, 1998; 
Erben and Gersten, 1997; Gallegos and 
Powell, 1997; Davidow and Malone, 1992; 
Franke, 1998; Duffy, 1994; Uttatwar, 1994 
Ruhleder, Brigitte and Elmes; 1996 
Upton and McAfee, 1996 
Tucker, Meyer and Westerman, 1996 

Maier and Traxler, 1995; Mertens and Faisst, 
1996; Faisst, 1 997; Yager and Yates, 1996-7; 
Hardwick, Spooner, Rando, and Morris, 1996; 
Zimmermann, 1998; Gebaurer, 1998 
Bartlett and Ghoshal, 1996; Lamont, Williams, 
and Hoffman, 1994; Hedlund, 1994 
Porter, 1993 
Mitchell, 1 997; Davenport and Pearlson, 1998; 
Harnit, 1993; Sussman, 1995 



level. Shaw and Gaines (1989) describe this phenomenon as Correspondence (use 

of different t e n s  for the same concepts). 

Table 13: Virtual Phenomena (Team Level) 

Alignment of terminology and the use of an appropriate medium to link the research 

community may be needed to achieve coordination of research efforts over time and 

space (Shaw and Gaines, 1989). This process may be difficult for project 

management because even terminology and conceptual thinking differ widely in 

established disciplines like cognitive and organizational psychology research. The 

main difference for project management lies in the lack of depth in the conceptual 

knowledge about virtual organizations or virtual project teams. Moreover, current 

research methods may not be the most useful way of clarifying definitions. 

Terms 
Turbo Task Forces, Or Autonomous 
Work Groups Outside Existing 
Organizational Structures 
Distributed Engineering Groups 
Distributed Global Work teams 
Geographically-Dispersed teams 
Distributed (or dispersed) Work Groups 
Non-Proximal Project Teams 
Globally Distributed Teams 

Hot Groups 
Virtual Project Teams 
Virtual Team 

Cross-Functional Virtual Team 
ABC (Artifact-Based Collaboration 
On Line Teams 
Nomad Workers 
E-Projed Teams 
Worldwide Project Teams 

27 Also used these terms interchangeably - Distributed Global Teams; Virtual Teams, 
Globally Dispersed Teams, Virtual Global Context. 

Source 
Jessup, 1996; Knoll and Jarvenpaa, 1995 

Line, 1996 
Knoll and Jarvenpaa, 1996 " 
Kutsko, 1990 
Polak, 1988 
Polak, 4988 
Miller, Pons, and Naude, 1996; Haywood, 
1999 (project) 
Lipman-Blumen and Beavitt, 1999; 1995 
Guss, 1998 
Lipnack and Stamps, 1996; Barnatt, 1995; 
Gerber, 1995; Nemiro, 1998; Young, 1998; 
Andres, 1996; McMahan, 1998 (on site, 
global, local and state). 
Young, 1998 
Chen and Gaines, 1997 
Bigelow, 1999 
McClenahen, 1999 
Kulik and Samuelsen, 2001 
Singer, 2001 



Gristock (1 997) recognizes the difficulty inherent in understanding a nebulous 

concept like a virtual organization. As well, Winfield (1994) reasons that in 

"accepting a post-modern epistemology, it follows that no one really studies virtual or 

networked environments because all environments appear networked, and to study 

society will be to study networked environments" (p. 57). Thus, rather than searching 

for one term or definition, Gristock (1997) suggests that researchers consider the 

dimensions of "virtuality". Buckely (1 999) proposes five dimensions of virtuality and 

Haines, Loiacono, and Taylor (1 998) proposes a three-dimension 

However, Gristock's (1 997) model encompasses all these dimensions at a higher 

conceptual understanding. He suggests the presence of three key dimensions: 

permanence, capabilities and presence. These dimensions represent an 

organization in time, in geographic space, and by organizational boundaries. 

Gristock finds that dimensions may change, depending on internal and external 

influences, and also, the balance of the dimensions may shift during the project life 

cycle. For example, a virtual team may be distributed (have high or low virtual 

presence); have a fluid nature (high or low virtual permanence); use electronic 

technologies (have low or high virtual capabilities). Figure 11 displays the knowledge 

representation of the three key dimensions of virtuality as defined by Gristock (1 997) 

as well as an additional dimension (innovation value logic) drawn from the El Sawy, 

et., al., (1999). Value innovation logic refers to value created by reconfiguring roles 

and relationships among suppliers, business partners, and customers to leverage 

intellectual assets. 

*' ~uckly (1999). Five dimensions of a virtual organization: task accomplishment; efficiency; 
effectiveness; adaptability; and fulfillment of development needs. Haines, Loiacono, and 
Taylor (I 998). Three dimensions include: location; structure; interface. 



Figure 14 : Virtual Project Team Dimensions 
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The literature discusses the importance of being innovative and using the strengths 

of the virtual organization to create new opportunities and even open new markets. 

Although the literature shows that organizations in general tend to focus more on the 

efficiency spectrum of the value continuum, innovative values have the potential of 

unlocking the door to gain more experience in the virtual environment. El Savvy's 

(1 999) conception of value also ties the practical value of virtual project teams from 

an operational level (how the team views the value of their work) to the overall 

strategic business perspective. 

3.3.4 Practical Value of Virtual Project Teams 
What determines the value of global or virtual management projects? The difficulty in 

answering this question relates to Chen's (1997) statement about the "limitation of 

generative power and explanation capability of a discipline's current paradigm" 

(p.49). From an organic perspective, the mere process of dissecting the system 

either physically (biological sense) or theoretically (organizational sense) may 

fundamentally alter or destroy their inherent properties (Miller, 1978). 

Inadvertently, the current economic paradigm paints a picture of the value of an 

organization, team or project on the basis of efficiency - the optimal effort and 



resources needed to provide the maximum net economic yield (profit). However, the 

artificial economic system alone may have limited predictive power in understanding 

ecological patterns like those exhibited by virtual organizations and teams. 

Furthermore, Buckley (1 999) notes that, "little empirical research defines virtual 

organizational effectiveness or addresses the factors that influence [its] 

effectiveness". (p.ii). Levene and Purkayastha (1 999) note the same tendency in the 

literature to overlook differences inherent in global versus traditional project success. 

On a practical level, Maier and Traxler (1995) and Ott and Nastansky (1997) 

conclude that research has not yet provided a way to identify and study value in 

virtual organizations (or teams) because of the difficulty of analyzing internal 

structure, marketing, acquisition and customer support procedures. Despite these 

difficulties, research has produced some findings that examine why virtual teams 

continue to appear. For example, Levene and Purkayastha (1 999) cite the cost 

reduction potential of using resources in lesser-developed countries, and schedule 

compression by using business centers in different time zones, as two markers 

distinguishing the value of virtual teams. Moss-Kanter, (1999) adds that "sofi assets 

rooted in human qualities, like imagination, courage, and sociability, will increasingly 

overtake hard assets as the most important sources of a company's value" (p. 1). 

The merger of tangible and intangible benefits results from a belief that improvisation 

at the heart of an organization leads to creative thinking and the emergence of 

winning strategies from unanticipated events or situations (McClenahen, 1999). A 

shift in belief requires a shift in action from a conventional practice like 

benchmarking (comparing oneself to the best in class) because its goal of 

competitive advantage no longer makes sense (El Sawy, et. al., 1999). Instead, El 

Sawy, et. al., (1999) suggests using a new practice called strategic improvisation to 

identify value in today's global businesses. Strategic improvisation's foundations lie 

in value innovation logic. A paradox underlies the logic driving the practice of 

strategic improvisation. It requires that a business engage in long-term planning at 



the same time as it improves in the here and now, knowing that business strategy 

must change. 

Emergent strategies, especially those providing superior innovation or market 

creation value appear to be quickly adopted by modifying operational and strategic 

plans to adjust or change the overall business direction (Lederer and Mendelow, 

1989). This practice moves the focus of the question away from aligning corporate 

strategy and tactics to managing their joint unfolding (El Sawy, et. al., 1999; 

Henderson and Sifonis, 1992). Hartman (2001) muses that only a few companies, 

mostly leaders in the field, can handle this approach. Hartman (2001) also suggests 

that this actually represents an "Enterprise Evolution" by bringing in the concept of 

interaction with the environment. 

The treatment of value by El Sawy et a]., (1 999) as strategic innovation also lends 

more credibility to Venkatraman's (1 994) business transformation strategy. 

Venkatraman suggests that five levels of transformation lie within the strategic 

improvisation framework. The first two relate more to operational aspects, and the 

final three seem more strategic in nature. Thus, on the whole, business 

transformation appears to require corrections or continuous operational and strategic 

change (Hartman, 2001 ; Thomas, Delisle, Jugdev, and Buckle, 2000). Carol Bartz, 

CEO of Autodesk also sees this responsiveness as a way to ensure operational and 

strategic priorities mesh: "You have to get people to incorporate whatever your 

strategic priorities are into part of their everyday thinking or it's a wasted e-mail" 

(McClenahen, 1999, p. 10). 

3.3.5 The Nature of Virtual Project Team Formation 
Organizations assemble project teams to capitalize on their expertise in carrying out 

projects. Managing the tasks and people in a traditional project team often proves 

challenging. Geographic and temporal separation of team members may make it 

even more difficult to keep common goals in focus (Chen and Gaines, 1997). 

Hirschhorn and Gilmore (1 992) points out that creating a virtual project team goes 



beyond the skills required in coordinating people from functional departments. 

Rather, people from different geographical locations come together, form 

interdependencies, and work together, often without being fully aware of others' 

skills and knowledge resources. Often their boundaries lack definition, although 

Hirschhorn and Gilmore (1992) warn that virtual teams may also create overly strong 

identity barriers that shut others out. For example, an employee of one organization 

works as part of a virtual project team led by another organization and the common 

beliefs of this team may solidify or change a person's true affiliation, along with 

whatever publicly declared boundaries separate one group from another. 

Chen (1993) suggests that, when balanced, the ability to quickly bond proves useful 

in virtual project teams, because members may move in and out of the main project 

communication web. Chen (1997) refers to the initial bonding as a situational 

awareness or knowledge about what each member does or needs to do on the 

project (Chen, 1997). He identifies three levels within situational awareness: 

Resource Awareness, Task-Socio Awareness, and Chronological Awareness. A 

brief summary of each level of awareness follows in the next three sub-sections. 

3.3.5.1 Resource Awareness 

Harper, Slaughter and Norman (1998) find that the field of awareness plays a more 

important role in how virtual teams assess communication than evaluative 

judgments about the communications media or messages. Harper, Slaughter and 

Norman and Chen (1 997) find that face-to-face communication becomes less 

necessary with the establishment of situational awareness between members. In 

particular, a team's awareness refers to its collective awareness of its members' 

specialized knowledge and skills. 

One major distinction between virtual and traditional team resource awareness lies 

in the nature of the overall situational awareness (Chen, 1997). Chen suggests that 

virtual teams engage in intensional awareness because they know only the 



characteristics of resources in the immediate field of awareness as the project 

unfolds. In contrast, traditional teams depend on extensional awareness because 

they may know some or all of the specific resources or providers upfront from 

previous encounters or by reputation. Chen (1997) claims that this level of 

awareness plays a role in how the team weaves together its set of skills. 

3.3.5.2 Task-Socio Awareness 

The interaction between social and intellectual processes takes place at this level of 

awareness (Chen and Gaines, 1997). Chen and Gaines findings support the Critical 

Social Theory perspective, in which individuals act as critical analyzers rather than 

passive conduits of information. Team members' awareness of the value of social 

communication as it relates to getting the job done may be heightened in virtual 

project teams. The main reason may be that organizations have difficulty in 

enforcing strict rules from a distance to prevent teams from "wasting time" with social 

communication (Chen and Gaines, 1997; and Chen, 1997). 

3.3.5.3 Chronological Awareness 

Chronological awareness refers to the instantaneous awareness a member may 

have about activities of other members. The virtual project teams monitor when and 

what changes in the collective team unit, who initiates these changes, and at what 

times. This avoids the situation of one or two members doing all the work while the 

rest of the team takes a free ride (Kollock and Smith, 1994). The problem stems 

from the tension between individual and collective rationality in what appears as a 

fair contribution of knowledge and effort, as opposed to free-riding on the efforts of 

others (Kollock and Smith, 1994). Chen (1997) develops this argument more fully in 

the context of participants on the Internet because they may have no intention to 

cooperate in the first place. Thus, chronological awareness issues may be less of a 

concern for virtual project teams than either resource or task-socio awareness. 



3.3.5.4 Roles and Authority 

Researchers have extensively studied the formation of teams and traditional team 

roles (Katzenbach and Smith, 1994; Sommerville and Dalziel, 1998). However, few 

researchers seem to have given serious consideration to the nature of roles in virtual 

project teams. The literature suggests that the size of a team might influence its level 

of awareness. A larger team might require more effort to make ties outside the core 

group, in turn creating more difficulty in team integration (Van Alstyn, 1997). As well, 

the need for boundary spanning and communication may intensify with more 

ambiguous roles and objectives (Eccles and Crane, 1987; Weick, 1982). However, 

the literature does not cover the precise nature of these ties or provide non- 

sociological models to explain their importance (Van Alstyn, 1997). An added 

difficulty in understanding roles may be tied to lack on understanding about the 

strength of membership ties over time, and their influence on communication 

patterns (Baker, 1993; Burt, 1993; Weick, 1982; White, Boorman, and Brieger, 1976) 

Although the direct examination of team roles lies outside the scope of this research, 

the discussion of roles in virtual project teams requires consideration because of its 

link to its task-driven nature. The literature has thus far failed to ask, "How do virtual 

project teams communicate and divide the type of work needed to complete a 

project successfully?" Because virtual project teams are task-driven, it might at first 

not seem necessary to define roles, the way traditional teams do (Ott and 

Nastansky, 1997). Ott and Nastansky (1997) suggest that the difference may in part 

be attributed to the emergent design process of a virtual project team. Although the 

organization may decide the team's protocol in a rules-based manner, the actual 

functioning of the virtual project team appears more evolutionary. Thus, 

responsibility shifts for tasks, regardless of the role definition. Hartman (2000b) finds 

that SMART teams, whether virtual or not, most often appear evolutionary. 

Engkavanish (1 999), however, notes that a central core of staff who sets a strategic 

direction and provides operation support might be efficient in a traditional 

organization, but not in a virtual organization. She finds a negative correlation 



between use of control or administrative center (typical of "project offices") and 

communication and information sharing. 

Lipnack and Stamps (1996) and Delisle, Thomas, Jugdev and Buckle (2001) find 

that roles somewhat defy definition, because virtual project teams focus on handling 

different parts of a task depending on the members' workloads, interest and 

capabilities. Engkavanish (1999) reports that a "virtual organization is built around 

tasks. ..[thus] flow of information occurs in the direction of tasks rather than the 

organizational hierarchy" (p. 127). She also finds that "project members in a virtual 

organization perform roles as a manager, decision-maker, or non-decision making 

staff, each having defined sets of tasks and responsibility" (p. 128). Skulmoski, 

Hartman and DeMaere (2000) also find significant overlap in the core competencies 

needed by highly performing project team members and project managers. Skulmoski 

and Hartman (1999) and Skulmoski, Hartman and DeMaere (2000) note that the 

majority of project management competency research focuses on the skills and 

knowledge of the project manager, not the team. Most literature about "project 

management competence is simplistic, anecdotal or theoretical" (Hartman and 

Skulmoski, 1999, p. 11). Overall, competency research in project management takes a 

narrow view of the project manager as the source of skills to gauge the maturity of 

organizations project management practices (Skulmoski and Hartman, 1998). The 

problem may stem in part from how standard-setting organizations define the project 

manager. In both the APM and PMI BOK, the project manager "is responsible" for 

delivery of the project, while the team members report to the project manager (PMI, 

2000, Dixon, 2000). 

Furthermore, Miller, Pons and Naude (1 996); Delisle, Thomas, Jugdev and Buckle 

(2001); and Engkavanish (1 999) find that leadership shifts from one group member to 

another, and also from one geographic or temporal site to another. Thus, team 

members who possess information vital to the team's functioning or well-being 

frequently accept leadership status afforded by the team (Lipnack and Stamps, 



1996; Wired Learning Zone, 1999; Engkavanish, 1999; and Delisle, Thomas, Jugdev 

and Buckle, 2001). Although paradoxes exist in terms of power sharing and role 

shifting, Gristock (1997) and Palmer and Johnston (1 996) point out that virtual 

project teams can experience the simultaneous and sometimes paradoxical benefits 

of verticalAateral communication integration without actually physically re-organizing. 

As well, role shifting in virtual project teams may benefit team members by making 

them sensitive to different cultural nuances, and helping them to improve 

communications, as Levene and Purkayastha (1 999) suggest. 29 They caution 

project managers not to dismiss the importance of cultural differences, because 

these differences play a salient role in miscommunications. Bringelson and Pariz 

(1 995) claim that communication barriers due to position, culture, and lack of 

physical presence occur more strongly when team members communicate via 

electronic media. More likely, the absence of organizational indicators or markers 

such as culture, do not constrain leader role-shifting in the same way as in face-to-face 

teams (Ashkenas, Ulrich, Jick and Kerr, 1995). Because of the lack of sensitivity to 

cultural research, and its relative newness in discussion about virtual teams, 

Ashkenas, Ulrich, Jick and Kerr (1 995) propose that studying the type of work (task 

behaviors) rather than roles or leadership norms would provide a solid way to 

investigate how virtual project teams divide their labour. DeSanctis and Monge 

(1 988) note that research has failed to tie in discussion of media use in relation to 

tasks. DeSanctis and Monge (1 998) also note that "about the only consistent finding 

in the empirical literature with regard to task and media is that groups are more 

effective in divergent thinking tasks when communicating electronically rather than 

face-to-face" (p. 9). 

2g This research does not explicitly address cultural issues as an area of study because it 
examines North American based populations. However, its importance is noted since the 
global nature of virtual project teams necessitates members from different countries 
working together. The literature review did not reveal any studies on cultural differences in 
virtual project teams, signifying another area that is underdeveloped. 



Davies (1996) research on tasks as a key determinant of successful teams seems 

most applicable to this research, because no model exists specifically to describe 

roles or task behavior of virtual project teams. Table 14 presents Davies (1 996) 

Types of Work (TOW) index. The TOW index correlates highly with Belbin's model of 

team roles, increasing research ~onfidence.~' 

The TOW index outlines eight types of work that appear critical for successful teams. 

Davies (1 996) suggests that "linking skills" draw all the types of work together. 

Linking skills refer to the activities and behaviors that the acting leaders exhibit in 

order to successfully integrate and coordinate the team's work (Levine, 1996). 

For two other reasons, the types of work as defined by Davies (1 996) provides a 

practical starting point for examining the work behavior of virtual project teams. First, 

team members may lead or direct one or more types of work within the same 

project. Research shows that virtual team members take on tasks informally when 

they perceive the need to use their expertise either alone or as part of a sub-group 

within the team (Orient Pacific Century, 1996, Lurey, 1998, Krackhardt and Jeffery, 

1993). Hinds and Kiesler (1 995) also report finding more boundary-crossing 

communication in less hierarchical virtual work groups. 

Table 14: Davies (1996) Types of Work Index 

30 Correlations are from 200 discussions with managers who are familiar with Belbin. Also, 
the Institute of Team Management Studies (ITMS) collected data from over 90,000 
managers from more than 98 countries worldwide. http://www.trns.com.au/tms04.html 

Task 
Advising 
Innovating 
Promoting 
Developing 
Organizing 
Producing 
Inspecting 
Maintaining 

Description 
Gathering and reporting information 
Creating and experimenting with ideas 
Exploring and presenting opportunities 
Assessing and testing the applicability of new approaches 
Establishing and implementing ways of making things 
Concluding and delivering outputs 
Controlling and auditing the working of systems 
Upholding and safeguarding standards and processes 



Second, Delisle, Thomas, Jugdev, and Buckle (2001) note that team members take 

on the tasks they believe they feel most skilled to do rather than the ones they feel 

obligated to do. In terms of the TOW index, a member may engage in one task (i.e., 

organizing) more often than another because he has had previous successes with 

the preferred behaviors. This, in turn, reinforces the likelihood of similar future 

behavior. Because of the relative newness of empirical research in the area of tasks 

and virtual project teams, studies have not validated the TOW index in actual 

projects undertaken by virtual teams. As well, studies have not addressed if the type 

of work team members prefer matches to the work that they actually do in virtual 

project teams (Orient Pacific Century, 1996). 

3.4 Review of Communication Literature 
The first half of Chapter 3 presents a brief overview of the evolution of the virtual 

phenomena; language difficulties researchers face in developing a common 

understanding of the concept of virtualness; and the nature of virtual project teams. 

The final part of the Chapter 3 presents a review of literature concerning the nature 

of communication. As a whole, Chapter 3 provides a comprehensive overview of the 

nature of virtual project teams, and how they might communicate. Section 3.4.1 

begins with an introduction to the concept of communication, followed by an 

overview of communication literature from the theoretical perspectives most 

applicable to this dissertation. These include a technical explanation of how 

communication works, as demonstrated by media choice and media use theory. 

Next, the chapter introduces a social explanation of communication as described in 

Critical Social Theory (CST) and sensemaking theory. Finally, quantum theory and 

holographic theory push conventional thinking about communication past traditional 

boundaries, offering a unique perspective to help understand another aspect of 

virtual project team communication. 



3.4.1 Introduction to the Concept of Communication 
The staggering world total of approximately 153 million on-line Internet users raises 

questions about the nature of comm~nication.~~ Organizational literature often 

reports that communication plays a key role in project teams' self-organization 

processes (Skulmoski, Hartman and DeMaere, 2000; Guss and Hartman, 1998; 

Ashrafi, Wideman, and Hartman, 1998; Ngwenyarna and Lee, 1997; Orlikowski and 

Yates, 1994;Walther and Buroon, 1992, Walther, 1996; Rice and Love 1987; and 

West, 1989; and Hartman, 1995). However, a large part of communication research 

focuses on communications as a matter of information processing from either a 

technical-driven or behavior based-perspective. 

Dance (1 967) makes a useful distinction between communications and 

communication. Communications refer to discrete messages transmitted by sound, 

light, touch or some other mode; communication refers to the study of the theory and 

principles underlying the process of sending, receiving and interpreting the 

messages. This distinction becomes important when discussing the transmission of 

communications through communication devices. 

The act of communicating within virtual project teams challenges the common 

assumption that speech represents the most important aspect of human 

communication. Thus, many studies like Moller's (1 997) and dominant theories like 

Shannon and Weaver's (1 949) mathematical theory of communication offer too 

narrow a view of communication as a person-to-person, person-to-machine or 

machine-to-machine activity. Communication theory typically views actions through 

a cognitive lens that over-emphasizes the importance of computation and 

information processing (Walther, 1996). 

- -- -- -- - --- -- 

=I Nua Internet specializes in surveying the Internet. 
http://www.nua.ie/surveys/how~many~onlinelindex. htrn, 



The technical perspective encompasses both media choice and media consequence 

theory. These theories assume that humans act as rational and passive receivers 

and senders of information. The technical approach makes the assumptions that (1) 

information processing is primarily the job of computer hardware and software; and 

(2) the primary role of a person is to be the user of the output and richness produced 

by the hardware-software system (Ngwenyama and Lee, 1997). Furthermore, media 

choice studies rank media on their capacity to provide immediate feedback and 

support personalization (Orlikowski, 1992). For example, the absence of emotion 

symbols (emoticons) in e-mail communication means that e-mail depersonalizes the 

communication experience. For example, these theories attribute the absence of 

emotion symbols in e-mail communication to rational behavior of individuals and 

their need to work efficiently (Orlikowski, 1992). The technical approach overlooks 

the possibility that virtual cooperative interaction proceeds on the basis of providing 

information or engaging in communication that produces the greatest rewards at the 

least cost (Frankel and Day, 1997). 

Gaines and Shaw (1 993a,b) provide a more comprehensive theoretical explanation 

for communication behavior. They suggest that people socially and emotionally 

construct knowledge rather than passively processing information to extract meaning 

and make sense of situations. However, the literature seems indecisive about 

whether the limitations of electronic communication discourage the exchange of 

social-emotional information, or whether the limitations relate to the time it takes for 

relational links to develop on-line (Yu, 1997; Warkentin, Sayeed, and Hightower, 

1997; Walther, 1996; Rice and Love, 1987; and Chidambaram and Jones, 1993). 

Studies in the mid 1980s deduce that between 30% and 50% of electronic 

communications have a strong social-emotional base (Rice and Love; 1987; Meyers, 

1985; and Hiemstra, 1983). 



Sorensen (1 998) and Frankel and Day (1997) provide one of the few specific 

investigations of the underlying principles of communication from a behavioral and 

emotional viewpoint. They find that people act as emotional utility theorists who try 

reducing their emotional downside and increasing their emotional upside. DeCarlo 

(1999), who has led over 150 teams, agrees that team members' emotions compel 

them to be on the project and have confidence that the project has a chance of 

being successful. However, Rogers and Roethlisberger (1 991) note a negative 

aspect of emotions; they believe the propensity to evaluate information strictly 

through one's emotional filters might block or temper communication. 

Communication research offers many possibilities to investigate the actual process 

of communication itself. Dance (1 967) finds that communication occurs on a 

continuum of intervals of energy. These intervals appear to be digital in quality, so 

that communication from one person to another goes beyond a simple one-to-one 

relationship. For example, project teams have the ability to fill in missing information 

(analysis by synthesis) by internally generating or "shadowing" what people say (or 

do) making prediction more probable (Noblitt, 1995). Pribram (1977) adds that a 

physiological brain process called forwanl-feed might reduce processing time 

substantially. If feedback does not match the forward-feed, communication 

breakdown occurs. For example, a person walking up a broken escalator will still feel 

the forward motion, even though she logically understands the situation. However, 

the nervous system provides a level of anticipation concerning expected 

experiences in particular contexts, so that it may continue to feed back that 

information to the brain through the sensory system (Noblitt, 1995). 

In contrast, Chen (1 997) attributes the synchronicity in communication to its analog 

rather than binary properties. He reports that communication occurs on the basis of 

the conscious level of awareness of the team players, task, and chronological time 

flow. However, these explanations fail to explain instantaneous "between the lines" 



communication that sometimes occurs between members on teams separated by 

geographic distance. 

Thus, there seems to be much need for more research in the area of communication 

in virtual project teams. The literature frequently mentions the importance of 

communication as a key ingredient in successful traditional and virtual project teams 

and organizations (Delisle and Thomas, 2000; Skulmoski and Hartman, 2000; 

Engkavanish, 1999; Bigelow, 1999; and Miller, 1999; Battles, 1998; Fox, Pedigo, 

and Remingon, 1998; Pitagorsky, 1998; Ashrafi, Wideman, and Hartman, 1998; 

Chen and Gaines, 1997; O'Connell, 1997; Hartman 1997; Hartman, Ilincuta, and 

Vindevoghel, 1997; Hartman and Guss, 1996; Tan, 1996; Porter, 1993; Pinto and 

Mantel, 1990; Rogers, 1987; and Eddy 1958). Thus, this research serves as an 

initial step in investigating the basic questions about how virtual project teams 

communicate. 

3.4.2 Face-to-Face Communication in a Virtual World 
On-line communication seems to be an accepted way of conducting business in the 

Western world. For example, a Pitney Bowes study of 1,000 companies in three 

countries states that senior project people send approximately 190 messages in any 

given day, and 72% of these messages come from electronic exchanges (Battles, 

1998). Regardless of the content or reason for the message volume, the study 

implies that electronic media has a definite presence in all levels of organizations. 

However, the mainstream literature agrees that face-to-face contact remains the 

most desirable and rich form of communication (Delisle and Thomas, 2000; 

Engkavanish, 1999; Warkentin, Sayeed and Hightower, 1997; DeSanctis and 

Monge, 1998). Ferrara, Brunner, and Wittemore (1 990) point out that most research 

compares electronic communication to spoken language (especially face-to-face 

communication) when electronic communication has many properties similar to 

written language. Some studies argue that traditional teams perform better than 

virtual teams (Knoll and Jarvenpaa, 1995; Warkentin, Sayeed and Hightower, 1997). 



Other researchers suggest that the use of electronic media facilitates 

"hyperpersonal" (better than face-to-face) communication (War, 1997; Walther, 

1996; Knoll and Jarvenpaa, 1996). 

Results from Kusko's (1990) dissertation show that even a decade ago, virtual 

project teams performed more effectively than on-site teams. However, Chen (1 997) 

argues strongly that situational awareness of what other group members want rather 

than the need for constant face-to-face communication explains group cohesiveness 

in virtual teams. He also points out that arguments using historic data to determine 

whether face-to-face communications or electronic communications provide better 

communication experiences may be fruitless because early technology only allowed 

the presentation of mostly text-based formats with low quality or no graphics. Chen 

and Gaines (1999) also note that information systems networks now provide the 

opportunity to use high-quality graphics. The technology supports the use of 

embedded graphic figures and hot-linking of Internet web sites, animation and real- 

time Java Applet simulations. User interaction with computer services is supported 

through graphic rather than plain text document interfaces. Regardless of actual 

availability of high-end technology, the literature points out a shift from a non- 

graphical Disk Operating System (DOS) based e-mail to a Windows (graphical) 

computing environment. Thus, virtually no commercial computers exist without a 

graphical interface in which to receive e-mail (Chen and Gaines, 1999). 

Nonetheless, researchers still compare early results to recent studies that deal with 

advanced communication and presentation capabilities. 

Furthermore, communication research tends to be cross-sectional, and can only 

provide a view of communication behavior over a short period of time. Cross- 

sectional research has the advantage of being efficient and easier to coordinate 

subjects. Few research studies besides Walthers (1 996) take this into consideration 

when they report the differences in performance between traditional teams and 

virtual teams (Warkentin, Sayeed and Hightower, 1997). Walthers (1 996) 



longitudinal research finds that anticipation of future interaction influences how 

positively the team perceives its communication (i.e., if a team knew or was highly 

confident that it would work together again, communication seemed more positive). 

This fact alone accounts for the differences between use of virtual communication 

and face-to-face interaction on "the immediacy, similarity, composure and receptivity 

of group members" walther, 1996, p. 12). His study suggests that work on 

relationships seems more important than communication technology. Work on 

relationships dominates over time, and is influenced by and influences 

communication. Regardless of the lack of empirical evidence to support this position, 

the value in Walther's study lies in the realization that longitudinal studies provide 

results that may challenge the findings of communication studies that constrain 

interaction time. DeSanctis and Monge (1998) concur that, "some parties in a virtual 

organization seek a relational-basis for transactions so that intimacy can be created 

in the face of distance, and trust can be established and maintained" (p. 6). 

The remainder of the chapter focuses on the theories important to the study of 

communication within the context of this research. The three key theoretical areas 

that relate to communication include the following: technical theories (media choice 

and media use theory); social theories (CST and sensemaking theory); and physical 

theories (quantum and holographic theory). 

3.4.3 Technical View of Communication 

Mainstream communication research cites social presence theory (Short and 

Christie, 1976) and media richness theory (Daft and Lengel, 1984) as its foundation. 

The foundations of media richness theory lie in classification of communication 

media work by Daft and Lengel(1984). The work in this discipline produced studies 

about immediacy of feedback; multiple cues; language variety; and personal source 

(ability to convey feeling) (Yu, 1997). Media richness studies consider both media 

use and its selection (media consequence). Media consequence research involves 

understanding electronic media and communication patterns, outcome, structure, 



and process (Yates and Orlikowski, 1994). Media choice refers to the process, and 

the end result, of choosing specific media. 

Media richness research answers questions about the preferences of users for 

certain media on the basis of its perceived richness of ability to provide a high quality 

experience. The underlying premise is that face-to-face communication offers the 

richest experience and facsimile, the leanest. Face-to-face communication typically 

serves as the benchmark for comparison. A naive assumption exists that face-to- 

face communication alone represents the optimal way to communicate (Yu, 1997). 

Researchers believe that electronic media filter out salient communication cues that 

are normally present in face-to-face communication (Daft and Lengel, 1984). This 

assumption has its roots in the belief that some media have inherent properties that 

make them more able to convey a broader range of ideas, language and emotions 

(Daft and Wiginton, 1979). 

As well, technical approaches to communication research advocate that the inherent 

properties of communication can be objectively described (Fulk, Stienfield, Schmitz 

and Power, 1987). One problem with media choice theories lie in their failure to 

address what occurs in communications past the point of media selection (Yu, 1997; 

Walther, 1996; Fulk, et. al., 1987). Walther (1 996) questions communication 

research methods that constrain interaction time because time limits imposed in 

experiments artificially determine choices. For example, Walther, Anderson and 

Park's (1 994) meta-analysis lends support to the notion that a natural tendency 

exists for individuals to seek social interaction within the workplace. Thus, the action 

itself drives the choice of media use. Walther, Anderson, and Park find that social or 

non task-related communication increases significantly in situations without tight 

time restrictions. 



The shortcomings of rational theories such as media choice include a failure to 

understand the intuitive abilities of the communicator (Fulk, et. al., 1987). For 

example, media use theories fail to consider the role of the communicator in 

objectively crafting a message, and in choosing the type of medium to convey a 

particular message. At a minimum level of involvement, the communicator may play 

a role in determining what kind of medium will best convey the message. The 

communicator may make that choice partly on the basis of perceived richness of 

leanness of the medium (Fulk, et. al., 1987). 

As well, technical based research does not consider that people simply choose the 

medium that gets through to the other person (Yu, 1997). He, Mosteller, and Scott 

(1999) report that virtual project teams successfully use e-mail as their primary 

means of communication. Kostner's (1 994a) study reports that 84% of respondents 

say the advantages of electronic media outweigh the disadvantages. Subjects 

attribute difficulty in communicating electronically to inexperience or poor skills rather 

than to any properties inherent in the media. 

Thus, the quality of communication appears to be embedded in the social framework 

that team members continually modify to suit their needs during the completion of 

tasks. Thus, communicators may not respond using the same medium over which 

they received the message (Ramsay, Barabesi and Preece, 1995; Walther, 1996). 

For example, Ramsay, Barabesi and Preece found that over 70% of subjects 

engage in media coupling (e.g. using e-mail to send a message followed by a back- 

up phone call). As well, Carlson and Davis (1998) only examined paper-based 

communication, and thus, they cannot explain why people select an alternate 

medium when the recipient did not respond to the initial contact through the 

preferred medium. Ultimately, the motivation for media choice remains clouded. Did 

the media selection favour the sender's preference or did the sender select the 

medium on the premise that the receiver may answer the message through a 

preferred medium? 



Trevino, Klebe, Lengel, and Daft (1987) propose that people select richer media to 

respond to ambiguous messages and less rich media for simple messages. 

However, this conclusion does not take into account workplace situational 

determinants such as time pressure and cost limitations. A socio-technical 

accounting of communication as an input - output pair does not seem to offer much 

insight into the role of the receiver and sender in influencing the message. The 

socio-technical approach sees a message as a scrap of floating wood; once caught 

in a vortex, it becomes confined to the center of the vortex, because the output does 

not change once the sender issues the message (Florion and Holmes, 1996). Thus, 

the medium itself becomes invariant, and somehow independent of the context or 

communicator. 

Weick (1 969) more aptly explains communication as a process of enactment 

whereby people rather than electronic media bring about the richness experienced in 

communication. He suggests that people inherently seek to develop social 

relationships to help them make sense of the world. Thus, with a more holistic 

approach, researchers may find virtual teams act as social as traditional teams. 

Orlikowski, Yates, Okamura, and Fujimoto (1995) find that when teams adopt new 

media, the influence on genre choice reflects an emergent tendency to use new 

media without active deliberation as to whether it feels rich or lean. Communication 

genre refers to the form (or medium) of communication (pen, paper, telephone, face 

to face) and the structural features (formatting in lists, tables) and linguistic features 

(graphic devices, specialized vocabulary) (Yates and Orlikowski, 1994). The kind of 

genres used by virtual project teams may depend in part on the communication 

technology as stressed by media use and consequence theorists. However, to what 

extent this occurs remains questionable. 



Theorists Orlikowski and Okamura (1995) examine how teams adapt to new genres 

by transferring existing norms and habits, or by creating new ones. Choice of media 

then becomes a task of retrospectively looking at past behavior and the social 

context that influences perceptions of appropriate use (Fulk, et. al, 1987). Thus, 

media choice and use may be deliberate or emergent according to the 

communicators' preferences, and these preferences may change from situation to 

situation. 

In some cases, communication may become mis-aligned and expectations remain 

unmet (Orlikowski, Yates, Okamura and Fujimoto, 1995). However, this type of 

research does not provide much insight into this aspect of communication. 

Researchers who focus on classifying the content of messages to determine media 

use levels do not address the issue of why certain messages appear to have higher 

influence or emotional intensity. 

In summary, the narrow socio-technical view of media choice and use research 

appears inadequate for fully investigating communication in virtual project teams. 

Media properties may play a less important role in how people communicate than 

first assumed by media richness theorists. Historic knowledge about media richness 

theory and research proves that there is value in pointing out where assumptions, 

expectations and communication practices change over time. The gaps in media 

choice and media use research help to identify areas that need to be examined in 

other theories that look at communication as a social process. 

3.4.4 Social View of Communication 
Conventional communication theory sees the human brain as a computational 

device that always needs an end-user to view the transformed and processed 

signals (Prideaux, 1996). Technical theories assume that communication follows 

differential equation rules where the function behaves in a linear and additive 

fashion. In this case, doubling the input would double the output (Diacy and Holmes, 

1996). Thus, some researchers assume that more communication leads to better 



communications up to the maximum efficiency of the output and input channels of 

the human information processing abilities (Green, 1989). This view heavily 

influences technical based communication theories (Ngwenyama and Lee, 1997; 

Watther, 1996; Rice and Love, 1987; and Yu, 1997). On a neurological level, 

Prideaux points out that computational explanations fail because communication 

does not work according to algorithmic or linear processes. Prideaux (1 996) argues 

that if the brain were an algorithm process, it would have to be a fixed vortex at its 

beginning, and no new information could be added to a particular output during its 

processing. Rather, Prideaux's work, supported by Pribam's holographic brain theory 

suggests that the brain self-organizes to reduce entropy (rather than to generate it, 

as in traditional laws of thermodynamics) so that it can store more and more 

information. 

Thus, Critical Social Theory (CST) proposed by Max Horkheimer in the 1930s 

serves as an insightful social theory for discussion of communication in this 

dissertation. The social aspect of communication refers to the orientation of the 

communicators, as well as to the communication actions undertaken in the social 

context. Thus, researchers themselves play an integral part in understanding people 

as critical information processors, and interpreters of meaning (Thomas, 2000; 

Ngwenyama and Lee, 1997). 

This dissertation adopts Habermas' (1979) approach to CST because of its 

applicability and its prevalence in the management literature. According to CST 

communication research, people communicate through a set of socially accepted 

norms (Ngwenyama and Lee, 1997). The social nature of communication requires 

that the people communicating do so as active participants, not passive conduits of 

information as suggested by technical-based communication research. People who 

engage in communications do so by critically analyzing messages (Ngwenyama and 

Lee, 1997). In CST and sensemaking theory, communication involves all 

communicating parties in testing and validating claims associated with 



understanding messages, and in questioning the context or norms that constrain 

communication (Ngwenyama and Lee, 1997; Hirschhorn and Gilmore, 1992). 

Thus, richness, in CST, refers to how well a person assesses the validity of a 

message. This entails reflection on existing knowledge about the situation and 

norms as a way of remaining free from preconceived beliefs or assumptions about 

the other person sending the message or the message content itself. Breakdowns in 

communication may occur when a communicator fails to observe the norms or fails 

to critically question the message and its intent. Habernas (1 979) describes four 

main types of social Communication Actions: Instrumental, Communicative, 

Discursive, and Strategic. Table 15 outlines these social actions, as described by 

Ngwenyama and Lee (1 997). 

Communication research typically divides communication exchanges into formal and 

informal categories. The communication literature acknowledges that informal 

communication often serves as a more powerful forum than formal channels in 

liberating and enhancing communication (Yu, 1997, Wired Learning Zone, 1999; and 

Warkentin, Sayeed and Hightower, 1997). Formal communication typically involves 

communication of policy and procedure through officially designated channels. 

Conversely, informal communication refers mainly to social and personal interests 

flowing through unofficial channels (Warkentin, Sayeed and Hightower, 1997). 

Informal communication gradually interlocks team members, creating mutual trust 

and facilitating the growth of long term relationships, and initiates collaboration 

(Sorensen, 1998; Warkentin, Sayeed and Hightower, 1997). 

Although CST and sensemaking theory recognize the presence of social interaction 

as a major part of informal communication, social interaction seems to be 

overlooked as a type of Communication Action in itself. This research defines Social 

Action as informal behavior oriented toward sharing social (non-work related) 

experiences or discussing non-work related social stories or metaphors. Yu (1 997) 



and others point out that informal (social) communication appears at the heart of 

organizational communication. 

Table 15: Types of Communication Actions 

Action Description 

Discursive The behavior oriented toward achieving or restoring 
agreement and redeeming validity claims. Actors engage in 
debate until they agree on a course of action, regardless 
whether the issues remain unsettled or not. Also, discursive 
action refers to the process of restoring agreement in 
situations of communication breakdown or conflict. Suggest, 
discuss or ask for an action to be carried ,out. 

Strategic The behavior that influences or transforms the actions of 
others to meet the stated goal through bargaining or 
negotiating. This action may be open or covert, depending on 
the presence of conflict or politics. Critical analysis of strategic 
action may include asking if the request conforms to norms, 
policies and authority structure, and unwritten rules or if any 
underhandedness may follow. 

Instrumental The behavior oriented to attaining a rational objective. A 
sender of information as an object or resource attempts to 
manipulate the receiver to supply the desired resource. 
Depending on the power balance, this action could come in 
the form of an order. The communicator may critically analyze 
whether the request appears contextually appropriate and if 
the person making the request has the power to do so. 

Communicative The behavior oriented to trying to achieve and maintain a 
mutual understanding of the message by asking for 
clarification or debate about the course of action. The 
recipient tests the validity of the message by analyzing its 
clarity, completeness, contextual appropriateness and its 
truthfulness. 

Pinto and Mantel's (1 990) study finds that highly cooperative teams exhibit more 

informal (oral, unplanned) communication, and engage in more critical analysis of 

the information, instead of passively receiving and reviewing the project's progress. 



However, Yu (1 997) questions whether informal communication necessarily has to 

be oral and he found that it did not. He reports that informal communication 

dominates media choice, and that particularly in urgent situations; subjects tend to 

duplicate the message using multiple media. 

Social communication occurs as a shared understanding of generic information 

content, as well as context specific parts of shared mental models, systems of 

beliefs, and knowledge (Caldwell, 1994). Tompkins and Lawley (1 998) believe that 

overtly expressed or implied metaphors exchanged on a social level of interaction 

serve as the basis of all knowledge. Although this may be difficult to validate on a 

conceptual level, studies as early as the 1990s examine social interaction and story 

telling in business contexts (Tompkins and Lawley, 1997, Caldwell, 1994, Dilts, 

1990). Overall, the literature discusses the use of social metaphors as a way to 

increase the richness of communication. 

However, this knowledge has not changed the policy of some organizations that only 

allow task-related electronic communication. For example, Bigelow (1 999) suggests 

that messages of a social nature only served to distract the team's attention from 

their work. However, social theorists like Ngwenyama and Lee (1997) strongly 

suggest that informal communication plays a key role in helping teams solve 

problems, improve performance, and support the achievement of company goals. 

How can the benefits of informal communication be articulated at a research level? 

Part of the difficulty might be that communication patterns appear too difficult to 

measure or weigh. However, they may be mapped, as suggested by Shaw and 

Gaines (1 989). Mapping more aptly taps into the changing and multi-dimensional 

nature of communicating. Dilts (1990) suggests that people communicate through 

sensory-physical experience (e.g., I see the tree); conceptually, at the level of beliefs 

and capabilities (e.g., the tree exists even if a person can't see it); and on a spiritual 



level dominated by metaphoric and symbolic experience (I appear as the space in 

the tree). 

Patterns of communication emerge to create a metaphoric landscape (Dilts, 1990). 

Communication pattern-based research may provide deeper insight into the 

configuration of sensory-physical-spiritual relationships, as suggested by quantum 
* -.. Y 

theory (West, 1989). The interactivity generated by socializing and exchanging 

rrietaphors may explain why on-line groups and teams stick together (Rafaeli and 

Sudweeks, 1998). Researchers suggest that the joint production of meaning through 

speaking, listening and filtering communication through the "gut" or intuition results 

in the creation of a social bond and a sense of tribalism (Lipnack and Stamps, 1996; 

and Worley, 1998). The literature review did not, however, identify any social 

theories applied to the study of whether social communication actions play an 

essential role in enabling successful virtual project teams. 

3.4.5 Communication - Quantum Physics View 
Project management can learn important lessons by examining concepts about 

communication that grow from the field of quantum physics. Researchers in 

Quantum physics examine the communication of particles of matter. On a practical 

level, the behavior of physical particles may seem unrelated to human 

communication. Pramana (1992-6) reports that according to the quantum principle of 

resonance, the interrelations between communication patterns occur within a certain 

resonance bandwidth, regardless of what or who communicates. Conceivably, the . 

physics literature implies that communication may be constantly occurring between 

particles similar to how it occurs within the conscious mind of humans. 

On a human level, early physical theories tend to limit the study of communication to 

a matter of finding out the function of the brain in storing temporal and spatial 

information. Much of the research focused on examining the brain as a dissipative 

structure in which memories "fade" over time (Prideaux, 1996). Libet (1 979) and later 



Green (1 995) challenges conventional physical research about how the brain orders 

temporal events. Green and Libet report that events in the brain that elicit 

consciousness of previous events (memory) occur after the apparent awareness of 

these events, and not before. Thus, a person could be aware of a sensation 

consciously before his brain registers that "awareness". Libet refers to this as the 

delay-and-antedating hypothesislparadox. The paradox has not been resolved by 

physical explanations. Penrose (1 997) suggests that "we have to bear in mind how 

quantum systems behave and so, it might be that something funny is going on in 

these timings because of quantum non-locality" (p. 135). 

Wolf (1999) provides a quantum mechanical description of this neural behavior. His 

work and others in physics continue to push conventional thinking about 

communication into what Einstein called "spooky action at a distance". The intrinsic 

nature of human communication as well as the inability to measure it mirrors the 

problem in understanding how physical particles communicate in physics 

experiments. In both cases, "you can never know both the definite position or the 

momentum [of two physical communication waves separated in space] at the same 

time" (Sarfatti, 1993, p.4). How does this occur? Quantum non-locality occurs when 

a photon enters a "splitter", and the resulting twin photons travel along two different 

paths simultaneously, "each knowing instantly and non locally what its twin has done 

and behaves accordingly" (Chiao, Kwiat, and Aephraim, 199, p. 7). The most 

interesting fact about non-locality lies in the realization that one of the twin photons 

travels a shorter distance than the other, yet they both end up at the same at 

destination at the same time. Quantum physicists label this behavior as "tunneling" 

because a photon somehow can sense the far side of a barrier and cross through it 

in the same amount of time, regardless of the thickness of the barrier (Kwiat, and 

Aephraim, 1999; Rowbottom, 1999). 



Quantum theorists seek to explore alternative and more comprehensive 

explanations to shed light on paradoxical findings rather than seeking one right 

answer. Wolf (1 999) acknowledges that, "no experimental evidence favoring one 

interpretation of quantum physics over another is possible" (p. 13). He concludes 

from his studies that, "neuronal activity and subjective experience are not one and 

the same events. Neither are peripheral stimulation and subjective experience.. .the 

truth actually lies somewhere in-between" (Wolf, 1999, p. 13). The value of this work 

lies in the knowledge that even rigorous experimental fields like physics have 

accepted the presence of contradictions and paradoxes. As well, quantum research 

raises many questions about the nature and timing of communication events, 

particularly concerning how people communicate "between the lines" when they 

have never met, as in some instances on virtual project teams. 

Quantum theory made another important discovery that has relevance to social 

communication research. In a highly controlled experiment by Aspect in 1998, 

scientists found that the behavior of electrons changed when under observation so 

that they acted like particles, not waves (Osler, 1998). By controlling the properties 

of the observer, the electron behavior could be controlled. This impressed on the 

scientific community that the mere act of observing has an impact - the person (or 

measuring device) becomes part of the system of the observations regardless of a 

physical (particles) or mental subject matter (Osler, 1998; Mellis, Romanshko, and 

Strain, 1997). As well, Sarfatti (1993) concludes that according to the principles of 

non-locality, the observing system itself acts differently than the observed system, 

such that the mere act of trying to measure communication fundamentally changes 

behaviors. He means that one can never know a "true" theory, only one empirically 

based. On a practical level, research in communication of virtual project teams may 

benefit from keeping the quantum "projection postulatef' in mind. The postulate 

states that for any measurement made on a quantum system, only certain answers 



result. The resulting quantum system then exists in a state determined by the 

obtained results. 

3.4.6 Communication - Holographic View Point 
Social communication literature and quantum research both appear to be wrought 

with paradoxes and contradictions (Wolf, 1999; Sorensen, 1998; and Davidow and 

Malone, 1992). Similar issues appear in social based communication literature. This 

body of knowledge sometimes reports that virtual teams communicate more 

effectively than traditional teams or vice versa (Warkentin, Sayeed and Hightower, 

1997); or that virtual teams can be both temporary and permanent (Ott and 

Nastansky, 1997); united as one unit or split into nodes (Oksana and Ulrich, 1996). 

Technical and social theories help make sense of communication that can be 

detected by the people communicating, on a cognitive or an emotional level or both. 

However, those theories do not provide as much insight into the subtle nuances that 

shape communication as the work done by quantum theorists or holography 

theorists. The following paragraph outlines the principles of holography to provide 

the reader with the background knowledge necessary to interpret Figures 1 1 and 12. 

Applying holographic principles to the study of communication might shed light on 

the paradoxical nature of communication. 

Holography dates back to 1947, when BritishIHungarian scientist Dennis Gabor 

developed the theory of holography while working to improve the resolution of an 

electron microscope. The root "holos" refers to "whole," and the root "gramma" 

means "message." A holograph differs from a conventional photograph because a 

holograph records both the intensity and the phase relationships of light waves and 

sound wave frequencies (Williams, 1999). A laser provides the coherent light source 

to record a holograph as follows: An optical device (beam splitter) divides the laser 

beam so that one part of the beam (object beam) bounces off a mirror and hits the 

film. The second part of the beam (referent beam) hits the object itself and the 

modified light waves also reflect back to the film itself. The encoded information, 



when exposed to the laser beam at the correct angle, becomes reconstructed and 

an inverse 3-dimensional image results. 

Karl Pribram and David Bohm (Nobel Laureate in Physics) combined efforts in the 

1970s, postulating that the "human brain functions as a hologram that both 

perceives and participates in a holographic universe" (Williams, 1999, p. 2). 

Holographic theory concedes that the material universe acts like a hologram 

embedded within the nonmaterial physical energy of consciousness and the 

nonmaterial physical energy that extends beyond the material universe ~ i l l ia rns,  

1 999; Prideaux, 1 996). Holographic theory also postulates that the "unrecognized 

fifth fundamental force is the pre-existing underlying non material physical energy of 

consciousness itself" (Williams, 1999, p. 2). Williams (1 999) suggests that the 

'supraliminal' information generated by higher-level phenomenal consciousness 

might provide unconscious negative or positive feedback about our actual sensory 

experiences. 

Thus, consciousness may be viewed as an objective, quantifiable continuum of 

nonmaterial energy much like electromagnetic radiation (Williams, 1999; Prideaux, 

1996). Applying these principles, communication "between the lines" or at an 

intuitive level might be similar to visible light that represents only a limited part of the 

electromagnetic spectrum. However, communication studies do not seem to address 

the types of questions that require explanations wrought with paradoxes and 

contradictions. The domain of physics considers such questions as integral to 

scientific inquiry. For example, few social based studies look at shadowing or the 

ability to fill in missing information (analysis by synthesis). By internally generating or 

"shadowing" what people are saying (or doing), people can more easily predict what 

others will say (Noblitt, 1995). In the field of project management, only one study in 

the literature review addresses this type of "fuzzy" issue. Nikander and Eloranta 

(1997) find that contractors tend to read "between the lines" of an offer, noting what 

appears to be missing (1 997). 



What kinds of models exist to explain communication? The literature presents mostly 

linear models like that of Shannon and Weaver. In contrast, Dance (1 967) suggests 

that communication has an essentially digital quality rather than an analog quality 

(Figure 12, model A). Thus, there is an unconscious element to communication. 

Figure 12: Models of Communication Propagation 

His model suggests that communication between individuals can occur beyond a 

one-to-one conscious level to infinity (Baker, 1998; Dance, 1967). West (1998) 

expands Dance's (1 967) additive model by asserting that communication acts as a 

continuum of intervals of energy according to holographic principles (Figure 12, 

model B). Holographic communication as proposed by West (1998) entails the 

recording of a new wave of information, and its comparison to previous knowledge 

recorded by the sender and receiver (West, 1998). 

The resulting new communication wave spreads out in the brain in a ripple effect as 

the resonant waves of information expands and energy releases (West, 1998). The 

new wave of information filters through the five senses (object beam), whether real 

or perceived, reflects the "objective" reality, and the comparison wave (reference 

beam) reflects past experiences, attitudes and expectations (West, 1998). The brain 

wave interference created by the merger of the new information determines the 

perception of the communication experience. 



Cognitive communication seen from this perspective would be a process merging 

expectations from past experiences and the actual external stimuli filtered through 

the five senses (West, 1998). A metaphor may be that of vehicle headlights whose 

diffused light beams overlap somewhat, although their energy does not form a 

coherent beam like that experienced in holography. The value of holographic theory 

lies in its recognition that cognitive communication represents only one aspect of a 

full spectrum of ways in which people construct their reality, either before or after 

recognizing physical stimuli, as discovered by Libet (1 979). 

Furthermore, West (1 995) introduces the possibility, although at a theoretical level, 

that waves of communication energy propagate concentrically. Metaphorically, 

sending a message or adding a new memory hologram may be like throwing a 

pebble into water. The resulting waves propagate as a series of continuous quantum 

leaps, so that understanding does not occur in an additive and linear process. 

Both models in Figure 12 challenge the notion that communication occurs as a 

linear, non-reversible process. This also holds true for how particles communicate 

when converting their kinetic energy into potential energy (Chiao, Kwiat, Steinberg, 

1993). Delisle and Thomas (2000) attempt to simplify the principles of quantum 

theory and holography in a theoretical model. The models do not serve as a 

mathematic account of communication. Rather, the symbols in Figure 13 represent 

how the communication process may occur from the material presented above. The 

researchers propose that the act of communication generates kinetic energy 

(conscious thought waves) that merge with potential energy (unconscious thought 

waves). Thus, the actual coherence or depth (y) of the communication may depend 

on the perception shared between communicating parties (Figure 13). West (1995) 

suggests that when person A projects a clear image of his perspective, person B will 

be able to add to the wave, thus enhancing the wave propagation. Person B may 

either experience an expanded perception of the communication event or not, 

depending on the clarity of the original communication. 



In Delisle and Thomas' model, the symbols a and the symbol P represent angles in 

the theoretical relationship between the complexity (height of the angle) and the 

width (size of wave propagation) of a communication energy wave (yl). The height of 

the communication wave influences the potential for communication to occur within a 

certain time span. The width (depth) represents the uncertain, intrinsic nature of 

communication that may be unknowable. The tightly grouped lines emerging from 

point x represent a coherent beam (source of communication) which may not always 

be the case in conscious communication. Pietsch (1999) adds that in order for 

messages not to be redundant, the brain engages in "anatograrnic" patterning where 

the message develops from the relationship among a set of meanings. 

Thus, communication energy (V)  might propagate as layers of a full "sheet" (W 1, V 

2, etc.) of meanings, as Pietsch claims. He also suggests that the holographic code 

survives anatomical changes. He conducted scientific experiments on salamanders 

that had their brains hemispheres rotated 180 degrees, or moved within the brain 

region by region. Pietsch came to the stunning conclusion that shuMing the brain did 

not scramble the mind. 

Figure 13: Theoretical View of Communication Energy 



For example, if part of layer y became damaged, it would not inhibit communication 

overall. Pietsch's findings support the notion of the creation of reality in 

psychological space that does not reside in distinct sections of the brain (supports 

George Kelly's Personal Construct Psychology).This model serves only as a starting 

point for further debate. The model shows the difficulty with research that treats 

communication as a precise point that predicts where and when it occurs (Chiao, 

Kwiat, Steinberg, 1993; Sarfatti, 1993;Gabor, 1946). Gabor (1 946) observes that the 

precision of measurement becomes most questionable when measuring the 

relationship between simultaneously communicating particles. Similarly, the model in 

Figure 12 shows the possibility of measuring human communication on the basis of 

the strength of relationships between communication waves. 

3.4.7 Summary 
Chapter 3 examines issues related to the information technology boom and its 

influence on how we understand project team communication. Delisle and Thomas 

(2000); Burke (1 999); Sorensen (1 999); O'Connell(1996); Kocian and Scheer 

(1 997); Yeack and Sayles (1 996); Hartman and Guss (1 996); and Barnatt (1 995) 

and others point out that project organizations respond to market competitiveness on 

a physical level by streamlining their structure and re-organizing, often engaging 

temporary labour in the form of virtual project teams. 

The last part of the chapter looks at communication as it related to technical, social 

and physical theories. Socio-technical research proposes that certain media convey 

a broader range of ideas, language and feelings to complete project tasks (Daft and 

Wiginton, 1979). Unfortunately, this thinking leads to a sweeping conclusion that 

language variety needs to be matched with communication media in order for it to be 

rich or meaningful (Yu, 1997). Many project failures, once stripped down in post- 

project reviews, reveal communication breakdowns as root causes (Delisle and 

Thomas, 2000). Typically, project managers respond to the perceived 

communication breakdown by referencing previous experiences or "know how" to 



implement tighter controls on costing and scheduling. However, loosening the reins 

by letting the team gather for a discussion around the water cooler may be more 

effective in stimulating the art of real communication (Singer, 2001). 

Conversely, CST and sensemaking theory recognizes the social nature of 

communication and the role of human actors as critical shapers and re-shapers of 

the communication quality, content and intensity from all levels of the team (Thomas, 

2000; and Delisle and Thomas, 2000). Part of the intensity may be explained at an 

emotional level. Emotions play a role in the continuous estimation of values of 

urgency, opportunity, risk and uncertainty that help an individual to make sense of 

his or her circumstances (Frankel and Day, 1997). 

The chapter concludes with a brief introduction to quantum and holographic theory. 

These theories provide a very different view of communication that has not touched 

mainstream organizational research. These theories show that the intrinsic nature of 

human communication makes it difficult to study with current measurement 

techniques. These theories broaden thinking about communication. 



Chapter 4: Research Design and Methodology 

4.1 Introduction 
The foundations of this research as identified in Chapter set the stage for the 

literature review in Chapter 2. Chapters 2 and 3 identify critical gaps in how we 

understand project success, virtual project teams, and communication within the 

management and project management bodies of knowledge. The literature review 

provides insight into the challenges of developing a clear understanding of these 

concepts in this study. With the theoretical grounding established in Chapters 2 and 

3, this chapter presents the research design and methodology used in this 

dissertation to address the gaps identified in the review of the literature. 

Chapter 4 presents the research questions, hypotheses and research design. The 

design serves as the blueprint to investigate the research questions that emerges 

from gaps in the literature reviewed in Chapters 2 and 3. A research design provides 

series of guideposts to keep one headed in the right direction. It does not provide a 

highly specific and rigid work plan. The discussion covers the following sections: 

definition of variables, hypotheses, theoretical model, and sampling plan. The 

sampling plan includes discussion of the units of analysis (population, sample frame; 

sample size), The next section presents the data collection instruments and 

procedures; administration of Instruments and procedures; reliability and validity, 

study limitations and ethical considerations. 

4.2 Methodology Justification 
This research may be classified as interpretive (Meyers, 1985). Interpretive 

researchers believe in a socially constructed reality. lnterpretive studies aim to 

understand the reciprocal interaction between the context and the subject, allowing 

for inherent contradictions. All research in this paradigm recognizes the presence 

(virtual or physical) of the researcher as being essential to understanding the 

research questions (Thomas, 2000; Tjader, 1999; Ngwenyana and Lee, 1997; and 

Weick, 1969). 
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The selection of a suitable method for this research foliows a process of elimination 

on the basis of ability to capture the nature of the subject matter, ease of use, 

accessibility of subjects, and cost. The study seeks a sample from teams who never 

met or who meet infrequently. Thus, qualitative or face-to-face methods did not 

appear suitable. Initially, the following methods received consideration: personal or 

telephone interviews; Delphi technique; grounded theory; and case studies, surveys, 

and Webgrid II. Table 16 briefly summarizes the strengths and weaknesses of 

methods considered and used in this research. 

Table 16: Potential Methods 

Method 
Interviews (Personal) 

Telephone Survey 

Case Study (investigates 
issues in a real life 
con text) 

Grounded Theory (A 
theoretical account of the 
general features of a 
topic are developed and 
simultaneously grounded 
(Mevers. 1985: 

Benefits 
Provide rich data. 
High degree of quality 
control. 

Allows for pre- 
screening of subjects. 

Cost effective. 

Immediate entry of 
data (with computer). 

Most common 
qualitative technique. 

Case studies present 
data in a form that is 
accessible to a wide 
variety of audiences 
and easy for the reader 
to interpret. 

Allows for continuous 
interplay between data 
collection and analysis. 

A theory must emerge 

Limitations 
Rely on willingness to 
cooperate. 
Expensive and time 
consuming. 

Not suitable if subjects 
highly dispersed. 

Difficult to contact 
subjects; some contact 
numbers obsolete. 

Unwillingness of 
subjects. 

Difficult to describe 
complex concepts. 

Does not allow for 
generalization. 

Intensive, time 
consuming and may be 
costly. 

Interweaving data 
collection and analysis 
is difficult and must 
take place in advance 

from the data. of consulting and 



The survey method serves as the primary data collection approach. Surveys provide 

a way to collect a large amount of data in a relatively short time. They appear most 

cost effective for this research. Three surveys provided the data needed to address 

the research questions presented in Chapter 1, subsection 1.6. Subsection 4.7.3 

presents the survey instruments, and subsection 4.9 presents the survey 

administration. 

Chamberlain, 1995) 

Delphi JL(qualitative, long 
range forecasting 
methodology that draws 
on the collective 
expertise of experts) 

Survey 

32 From Hartman and Baldwin (1 995); McCarthy (1 992); and Vickers (1 992) 

Motivates thought from 
a more personal and 
involved perspective. 

Conducted in a series 
of "rounds" so that 

and 'Oncepts 
can be refined. 

Can be modified to 
include layperson in 
the panel. 

Accessible and easy to 
administer. 

Conducted on a larger, 
more representative 
scale than case study 
research. 

Provides a cost 
effective way to collect 
data in paper or 
electronic formats 

research literature. 
Pre-existing constructs 
should not be used to 
shape the analysis and 
subsequent theory 
formation. 

Subject to hidden 
influences from 
dominant members 

Difficult to conduct on a 
large scale 

Assumes judgment of 
expert is superior to 
individual layperson 

Provide a limited depth 
of information due to 
the limitations in 
length. 
Self-report format may 
trigger biased 
responses. 

a May require too long of 
a time commitment 
from subjects. 
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4.3 Measurement of Independent Variables (Success Indicators) 
The task of determining which factors warrant examination seemed at first to be a 

fundamental problem. Early theoretical studies only make claims about what factors 

appear critical to project success. Subsequently, researchers fail to question why 

these CSFs really warrant investigation. Studies by Schultz and Slevin (1975; 1987); 

Pinto and Slevin (1987a,b); and Pinto and Prescott (1 988) account for the key 

success research in project management in the early part of the 1980s. 

Contingency frameworks that Tukel and Rom (1 995) and others suggest provide a 

way to justify the examination of certain variables, but often justification for exclusion 

of a variable appears weak (Edstrom, 1997; and Spoonerhaven, 1981). The sheer 

complexity arising from the consideration of all possible CSFs makes it impractical 

for a truly comprehensive contingency study. Verification of these data may 

however, proceed through expert validation, careful design of questionnaires to 

measure each variable more than once, or multivariate analysis. As well, factor 

analysis tests the meaningfulness of measures, so that correlations make sense. 

Research often does not justify why it focuses attention on one factor versus another 

to fit into the theoretical explanation. With proper justificatior,, each factor considered 

for testing might add knowledge to a design that requires convergence procedures in 

an effort to triangulate the underlying theoretical constructs (Sternathal, 1994). 

Otherwise, Sternathal notes, there stands no reason for researchers to incorporate 

one variable into a research design over another variable. Belassi and Tukel (1 996) 

and Beale and Freeman's (1991) work provide a foundation to conduct categorical 

research. Table 17 presents the final grouping of variables used in Surveys 2 and 3 

data collection. 33 

33 Appendix B provides a list of the research variables listed in Table 17 and their definitions 
Appendix C lists variables from the literature review not used in this research. 
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Table 17: Critical Success Indicators and Levels 

4.4 Measurement of the Dependent Variables (Success Criteria) 
The literature in Chapter 2 points out the lack of empirical inquiry into success as a 

dependant or outcome variable. Generally, studies about project success do not 

agree on either its definition or how to measure it as a dependent variable. 

Inconsistencies in research approaches and a steady stream of new definitions 

about success make it difficult to compare terminology and create a shared meaning 

of success (Wideman, 1999; Baccarini, 1999; Guss, 1998; and Guss, 1997). 

However, DeLone and McLean (1 992) argue that developing a shopping list of 

B 

I 

Leve Is 

Project 
Organization 

Project 

Project 
Leadership 

Project Team 

r 

Environment 

+ From Belassi 

Top management 
Commitment * ** 

Alignment of 
business & 
project goals**** 
Monitoring & 
feedback ** 

Size+ 

Life Cycle + 

Communication 
Skills** 
Project manager 
skills * 
Project team 
experience* 
Communication 
Skills + 
Open 
Communication # 

Client 
consultation + ** 

and Tukel(1996) 
and *Beale and Freeman (1 991). 
** Variables listed in other studies, 
reviewed in Appendix B 

r 

Kleinschmidt's (1 995) definition. ****Reich and 
Benbasat (1996) and Beale and Freeman (1991) 
@Morris and Hough (1987). # Rogers (1 987), & 
Pinto, Rouhianinen, and Trailer (1 998). 

Critical Success Indicators 

Project 
organizational 
structure + 
Culture *** 

Technology 
capability ** 

Urgency + 

Project mission* 
** 

Communication 
** 

End result 
(technical 
orientation)* 
Uniqueness + 

Clear business 
direction * 

Contract 
Wording*" 

Value** 

Planning and 
Control @, 
Planning** 

Trouble 
shooting " 
Project team 
culture *** 
Propensity to 
take risk ** 

Client 
acceptance + 
** 
*** Baker, Murphy and Fisher ( I  9831, Cooper and 

Delegate 
authority+ 
Competence 
(personal) ** 
Technical 
skills+ 
Fun*" 

Competition 
Sub- 
contractors+ 

Technical 
competence& 
Technical 
Skills * 
Commitment + 

Trust ** 

Competition*" 
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desirable featureslcharacteristics of success criteria does not constitute a sound 

basis for measuring success. They astutely call for research to disentangle success 

concepts before adopting definitions or developing lists of success characteristics. 

As a first step to disentangling success criteria from the overall concept of success, 

this research investigates the literature and develops a list of terms (Table 9) used to 

represent the concept of success criteria. Table 9 does not contain an exhaustive list 

of all success criteria; rather, it contains the criteria that the literature most frequency 

cites as important in understanding success. The scope of the research does not 

include the testing of each definition to ensure a high level of consensus to what 

each term means. Understanding the ambiguity of definitions inherent in the 

profession itself, the research selects the commonly cited variables within the body 

of literature reviewed in this dissertation. These variables provide the highest level of 

face validity in helping practitioners understand and apply any findings that may 

assist them in understanding success in the real world. Table 18 provides a 

summary of the success criteria from Table 9 that Survey 3 examines. 

Overall or composite measures of success found in the literature (Table 9) 

determine success. The four overall measures of success in Table 4 provide an 

additional way to investigate what respondents perceive as the major components of 

success. This format provides a foundation from which to examine success 

indicators within a context that maps directly on to the four dimensions of the value 

continuum (Figure 8). 



Table 18: Project Success Dimensions 

The specific questions in Survey 3 about success criteria give the participants the 

opportunity to answer how they believe each criterion contributes to understanding 

success as an outcome. The data generated from the comparison provides more 

detail than previous studies that ask similar questions about success outcomes, but 

not many questions about overall success outcomes. 

Value 
Dimension 

Efficiency 

Effectiveness 

Market 
Expansion 
Advantage 
Creation 

4.5 Hypotheses 
A hypothesis refers to a belief or working assumption about a population parameter. 

This study examines a total of nine hypotheses. This research follows these steps to 

test each hypothesis: State the null hypothesis; state the hypothesis; set the 

Criteria 

Meeting technical specifications 
Meeting operational specifications 
Meeting the budget 
Meeting the schedule 
Solving the business problem 
Fulfilling a customer's needs 
Being used by the customer 
Satisfying the customer 
Generating a large market share 
Obtaining commercial success 
Opening a new market 
Opening a new line of products or services 

34 Core team refers to members who are involved in and central to the decision making and 
project management. Extended team refers to those members who are involved in the 
project but may not be central to the any of the parts of the project lifecycle and its 
management. 

Overall 
Success 
Measures 
(Outcomes) 

The overall communication of the virtual 
project team (core) 34 

The overall communication of the virtual 
project team (entire) 
The overall success of the virtual project 
The overall success of the project 
management methods 
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statistical significance level in which the study results must meet or exceed 

established test values at a probability level of .05 alpha; select test statistics, 

compute significance test statistics; make statistical decision and express decision. 

Alpha level refers to the probability that the results appear as chance alone. This 

research use the accepted standard of .05 (or 5%) as a minimum acceptable level to 

fail to accept the null hypothesis, and a probability greater than .05 signifies failure to 

reject the null hypothesis. 

Some of these hypotheses may seem rudimentary. Although the literature review 

uncovers articles pertaining to the topic, there seems to be disagreement about a 

virtual team's common characteristics (Warkentin, Sayeed, and Hightower, 1997). 

The lack of agreement about what constitutes a virtual project team makes it difficult 

for practitioners to develop a shared meaning about whether they have a virtual 

project team or not. This dissertation serves as the first to empirically examine virtual 

project teams in the domain of project management. Although the literature 

discussed some differences between virtual and traditional teams, few of these 

beliefs or experiences have been tested extensively. Repeated testing of 

hypotheses may eventually provide data that contribute to the development of robust 

empirical models and diagnostic tools. These may help researchers explore project 

success and virtual project teams in greater depth in the future. 

The following section summarizes each of the three areas of inquiry and their 

corresponding research questions, and hypotheses (Table 19). The nine hypotheses 

attempt to address important gaps in the success and communication bodies of 

knowledge as discussed in Chapters 2 and 3 literature reviews. 



Table 19: Hypothesized Research Model 

Area 
Area I : 
Comparison of 
virtual and 
traditional project 
teams. 

Area 2: 
Correlation 
between team 
member 
relationships and 
experience with 
successful 
communication 

Area 3: 
Relationship 
between 
communication 
and success as 
an influence on 
virtual project 
teams. 

Research Questions Hypotheses 
Rla: Which project phase is critical to Hla: The execution phase 
project success? (Survey 1, 2, Question appears most critical to 
7 and Question 11). success in virtual projects. 

H I  b: Virtual projects teams 
R l  b: Does the perception of success perceive success criteria 
differ in virtual projects, and what kind and success indicators 
of relationship exists? (Survey I, differently from traditional 
Question 9-58, Survey 2, Question 10) project teams. 

R l  c: What relationship exists between 
success and value in virtual projects? 
(Survey 2, Question 10, Survey 3, 
Question 4.2) 

R2a: Does prior relationship experience 
influence the perception of overall 
success of the virtual project team 
communication? (Survey 3, Question 
2.3) 

Hlc: Virtual project teams 
do not consider Innovation 
success measures as 
critical as Efficiency 
success measures. 
H2a: A relationship exists 
between familiarity with 
Core team members and 
overall success of the 
team's communication. 

R2b: What correlation exists between H2b: The strength of 
the positivelnegative relationships on relationships within the 
the virtual project team and the project team appears to be 
anticipation of future interaction? influenced by anticipation of 
(Survey 3, Question 2.1, 2.3). future interaction. 
R3a: Do virtual project teams have H3a: Virtual project teams 
higher levels of Open Communication show a high level of open 
because they share leadership and shift communication. 
roles? (Survey 3, Question 2.2). 

H3b: A difference exists 
R3b: What relationship exists between within media use for the five 
type of communication actions and different Communication 
media? (Survey 3, Question 3.1). Actions as defined by CST. 

R3c: What Communication Actions play H3c: Social Action plays a 
a key role. in communication (Survey 3, key role in communication. 
Question 3.1). 

R2d: What experiences suggest that H3d: Communication on 
communication occurs,holographically virtual project teams does 
(between the lines; independent of the occur "between the lines". 
media used? (Survey 3, Question 2:4). 
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4.5.1 Hypothesis Hla 
Because projects unfold through a series of phases, research tends to take a 

snapshot of success along the life cycle of a project (for example, Anderson and 

Huber, 1989-1 990; Blenkhorn, and Gaber, 1995; Campbell, 1999; and Platje, and 

Seidel and Wadmann, 1994). Pinto and Slevin (1 988, 1987a) base much of their 

research on the assumption that the implementation phase serves as the "best" 

phase in which to determine success. As a first step, this dissertation tries to identify 

what phase or phases appear most critical to determining the success of a project. 

The research fully recognizes the importance of all phases in the success of a 

project. However, the literature discussing virtual project teams, in particular, notes 

that the success of a project may be determined very early in the lifecycle. Hartman 

(1998b, 2000d) also finds some evidence of this phenomenon in field tests of 

traditional projects using the SMART management model. 

The null hypothesis (Hol a) states that no difference exists in the phases of the 

project in determining project success. The alternative hypothesis H I  a states that: 

Hypothesis Hla The execution phase appears as the most critical to 
determine success in virtual projects. 

4.5.2 Hypothesis H I  b 
This research questions the assumption in some of the literature that success does 

not differ between traditional project teams and virtual project teams. Pinto and 

Slevin establishes a well accepted rating system (PIP Instrument) that claims to 

provide valid and reliable data regardless of the context of the project. Because so 

little data have been generated about how virtual project teams operate, claims 

about what they should pay attention to in order to enhance their chances of 

success requires careful thought. The research does not claim to directly compare 

virtual project teams and traditional project teams. Data in the literature serve as the 

baseline for any comparison of traditional project teams. 
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The concept and understanding of the nature of virtual or traditional project teams 

change over time; thus, determining their exact nature may be like trying to hit a 

moving target. For example, traditional project teams in the current business 

environment may look and work more like virtual project teams, as implied from the 

findings by Hartman (2000b). The importance of determining the nature of virtual 

project teams lies in gaining knowledge about what indicators they can heed to 

increase their chance of success. 

The null hypothesis (Hol b) states that virtual projects teams do not perceive 

success criteria and success indicators differently from traditional project teams. 

Alternately, hypothesis H I  b states that: 

Hypothesis H l  b Virtual projects teams perceive success criteria and 
success indicators differently from traditional project teams. 

4.5.3 Hypothesis H I  c 
The literature discusses the need to relate success and value in any type of project. 

Traditionally, success meant being efficient at delivery of a project "On Time, On 

Budget and Within Scope" (Kujala and Artto, 2000; Erling and Svein, 2000; and 

Morris, 1998). The literature review shows that companies do not often define 

success criteria for projects upfront, nor do they decide how to determine the 

success of the project (outcomes) as recommended by Hartman's (1 998, 2000d) 

SMART management 0. As mentioned in the literature and most recently studied by 

Hartman (2001) and Thomas, Delisle, Jugdev, and Buckle (2001), a broader 

understanding of success and its relationship to value needs to be considered. 

These authors find that a broader view does not mean disregarding traditional 

efficiency measures of value. Rather, consideration of value as a continuum includes 

efficiency, effectiveness and innovative measures of value as discussed in the 

literature and presented in Figure 8. The literature review of virtual organizations and 

teams contains claims that virtual project teams employ more innovative strategies 
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to take advantage of opening or creating new products and markets, etc. However, 

the literature lacks empirical evidence to back these claims. Part of the difficulty lies 

in first distinguishing what constitutes virtual and traditional project teams. 

Within these boundaries, the null hypothesis (Holc) states that virtual project teams 

consider innovative success measures as critical as efficiency measures of success. 

Alternately, hypothesis H I  c states that: 

Hypothesis Hlc Virtual project teams do not consider Innovation success 
measures to be as critical as Efficiency success measures. 

4.5.4 Hypothesis H2a 
The literature contains a large body of knowledge about project leadership. 

Traditional organizations managed along functional lines appear to have the most 

distinct conception of a leader. The literature also contains many articles about the 

project manager as the leader in both physical (construction and engineering) and 

knowledge (software) projects. In particular, the PM BOK Guide (PMI, 2000) defines 

the roles and responsibilities of the project manager or leader as responsible for 

managing the teams and managing the project. However. Skulmoski, Hartman and 

DeMaere (2000) find that "both project participants and project managers share a 

core foundation of soft competencies. ..such as Open Communication and Trust" 

(p. 14). However, no conclusion can be made from this study about whether this 

finding holds true for traditional and virtual project teams. As well, organizational and 

workplace psychology literature suggests that vertical (upward, downward) and 

formal communication characteristic of functional organizations promote the divide 

between project manager and the team (Landy, 1996). 

This divide may also contribute to different perceptions about success of the project 

as discussed in the literature. As well, the literature suggests that previous 

experience with team members might enhance the perception of successful 

communication on subsequent projects. Previous experience may refer to internal 
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communication, mainly of a social nature, flowing through the grapevine (Roth, 

1999), or to formal communication flowing through official or unofficial 

communications channels (Fox, Pedigo and Remingon, 1998). 

Communication technology makes it possible for team members to communicate 

informally and formally without having to physically relocate (Palmer and Johnston, 

1 996). Technology provides the virtual project team with the flexibility to share and 

exchange information with peers, management, and others who may not be visibly 

present. As well, the literature suggests that members of virtual organizations and 

virtual project teams have a better opportunity to become familiar with each other 

(i.e., peer to peer or peer to management) because of easy access through 

asynchronous technology like e-mail. Research on virtual teams finds that members 

who have some level of familiarity with each other prior to project teams perceive the 

experience and their communication as more positive (Engkavanish, 1999, Lipnack 

and Stamps, 1996; Delisle, Thomas Judgdev, and Buckle, 2001). The literature also 

contains many examples of papers and reports that recommend face-to-face 

meeting of the virtual team during the project to build trust and enhance 

communication. However, empirical study is at its beginning. 

The null hypothesis (Ho2a) states that a relationship does not exist between 

familiarity with team members and overall success of the team's communication. 

The alternative hypothesis H2a states that: 

Hypothesis H2a A relationship exists between familiarity with Core team 
members and overall success of the team's 
communication. 

4.5.5 Hypothesis H2b 
Walther (1996) suggests that anticipation of future interaction of team members 

accounts for the reported differences between virtual and face-to-face 

communication. Although he did not articulate what he meant by "working virtually", 

he found that differences exist in working virtually if research takes into 
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consideration that team members act according to whether they expect to work with 

a client or team member again. 

Conversely, other studies in the literature mentions anticipation of future interaction 

as a reason for the reported differences between virtual project teams and traditional 

teams. For example, socio-technical research points to the technical properties of 

communications media as major contributors to the differences in communication 

between virtual and traditional project teams (Walther 1997; Orlikowski, Yates, 

Okamura and Fujimoto, 1995; and Trevino, Klebe, Lengel, and Daft, 1987). Some 

social based research claims that the nature of the roles and leadership-sharing 

account for the major differences between virtual project teams and their traditional 

counterpart (Engkavanish, 1999; Lipnack and Stamps, 1996). 

The dissertation does not attempt to find one factor that accounts for the alleged 

differences. Rather, hypothesis H2b only examines one small part of working 

virtually: relationships. Hypothesis H2b overlaps in part with hypothesis H2a to help 

build a more complete picture about the nature of virtual project team relationships. 

The null hypothesis (HoZb) states that anticipation of future does not interaction 

influence the strength of relationships among the virtual project team. Alternately, 

hypothesis H2b states: 

Hypothesis H2b Anticipation of future interaction influences the strength of 
relationships within the virtual project team. 

4.5.6 Hypothesis H3a and b 
The literature emphasis appears to be on the cognitive or rational information 

processing rather than social-emotional dynamics of communication (Ngwenyama 

and Lee, 1997). Social and sensemaking researchers see people as active 

participants in constructing knowledge on many sensory levels whereby their critical 

analysis may fundamentally affect the outcome (meaning). As well, these theorists 

do not ignore the role of the medium itself, because the choice of medium may also 
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reveal information about the communicator. Thus, the message and the medium 

inherently affect each another (McCluhan, 1964). 

However, CST and sensemaking theorists question the assumption about the 

medium actually determining the properties of communication (whether the 

experience feels rich or lean). Although the literature reports many studies about the 

media richness, few studies consider the context of the communication itself as an 

influence on the properties of the communication. Critical Social Theory suggests 

that communications occur in one of four overall contexts of Communication Actions. 

Thus, the five Communication Actions listed below serve as the context in which to 

examine the use of media by virtual project team members. 35 AS discussed in 

Chapter 3, other social theories suggest the importance of social action as a fifth 

"action". The literature discusses the importance of social or informal 

communication, regardless of the type of team. 

Description 

A. Discursive Seek more clarification or information. 

B. Strategic Re-negotiate request, question or counter a direct order. 

C. Instrumental Suggest, discuss or ask for an action to be carried out. 

D. Communicative Try to understand the meaning of the message by asking for 
clarification or debate about the course of action. 

E. Social Reflect on shared social experiences or discuss social 
events. 

However, policies in the workplace appear to constrain socially related 

communication because of the perception that it "wastes time". For example, The 

Cyberspace Law Institute http:llwww.cli.org/ states that "use of the company e-mail 

system includes incidental personal purposes. .. but does not include uses requiring 

substantial expenditures of time.. .or uses that would otherwise violate company 

35 Chapter 3, subsection 3.4.4 provided a more in-depth discussion of CST. 
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policy with regard to employee time commitments.. ." (p. 1). Thus, this research aims 

to answers questions about the importance of social communication. 

This research seeks answers about the use of media for different Communication 

Actions, and about the role of social communication in virtual project teams. 

Because of the close relationship between the two resulting hypotheses, they 

appear together in this section. The null hypothesis (Ho3a) states that no difference 

exists within media use for different Communication Actions. The alternative 

hypothesis H3a states that: 

Hypothesis H3a A difference exists within media use for different 
communication actions. 

The null hypothesis (Ho3b) states that Social Action does not play a key role in the 

team's communication. The alternative hypothesis (H3b) states that: 

Hypothesis H3b Social action plays a role in project team communication. 

4.5.7 Hypothesis H3c 
Open Communication has been a topic of study since the early 1930s (Rogers, 

1987). Although no commonly accepted definition exists, Communication Openness 

as a concept initially refers to message sending and message receiving behaviors of 

superiors, peers, and subordinates with regard to task, personal and innovative 

topics (Rogers, 1987). Baird (1 973) characterizes Communication Openness as 

more related to the type of relationship or power level between subordinate and 

supenrisor. Hartman and Skulmoski (1 999) discussed the nature of information 

sharing and disclosure as part of Open Communication. 

As well, measurement of communication appears to vary considerably in the 

literature. Technical-based research operationally defines openness as a function of 

the number of communication channels available to a group. As discussed in 



160 

Chapter 3, technical studies emphasize the role communication media plays in 

contributing to the less "rich" communication experience of virtual project teams. 

Social based studies, on the other hand, tend to ask participants to rate their level of 

agreement about how they communicate from an interpersonal standpoint (i.e. well 

to poor). Engkavanish (1 999) for example, looks at communication and media use in 

virtual teams, but not openness. Many studies do not appear to be context-based 

either as suggested in CST. Overall, the few academic studies on virtual team 

communication do not produce instruments that specifically examined the level of 

openness of team communication. 

This research attempts to identify if virtual project teams communicate openly 

despite the lack of physical cues traditionally available to teams who typically meet 

face-to-face when communicating. The null hypothesis (Ho3c) states that virtual 

project teams do not show a high level of Open Communication (as operationalized 

in COM measure by Rogers (1 9987), discussed in Chapter 4). The alternative 

hypothesis H3c states that: 

Hypothesis H3c Virtual project teams show a high level of Open 
Communication. 

4.5.8 Hypothesis H3d 
Quantum mechanical experiments from the natural sciences suggest that some part 

of communication might occur at a sub-atomic or "subconscious" level (Sarfatti, 

1993). Quantum mechanics experiments show that even substances as small as 

photons can "communicate", or at least seem to "know" where each other exists in 

time and space (Wolf, 1999). As well, holographic theory suggests that 

communication exists beyond a simple sender-receiver exchange of information. 

The literature mentions instances of communication that seems to occur "between 

the lines". For example, a virtual team member may anticipate the needs of another 

without actually making verbal or written contact. As well, team members report 
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"clicking" or getting into a flow while working with certain members whom they may 

never have met before. 

Although the study of human communication at first seems beyond the boundaries 

of physical sciences like quantum physics, principles from physical sciences offer 

some interesting insights. Overall, studies within the disciplines of holography and 

quantum physics raise questions about the way social researchers investigate 

human communication. As a first step to foster cross-disciplinary investigation with 

these disciplines, this researcher explore the potential for holographic or 

communication between the lines. 

The null hypothesis (Ho3d) states that communication on virtual project teams does 

not occur between the lines. The alternative hypothesis H3d states that: 

Hypothesis H3d Communication on virtual project teams does occur 
between the lines 

4.6 Sampling Plan 
The following section outlines the sampling plan. The sampling plan includes the 

units of analysis, the population, sample frame, and sample size for Surveys 1, 2 

and 3. 

4.6.1 Units of Analysis 
The team level of analysis serves as the primary unit of interest. The literature 

review covers both the team and the organizational level to provide a 

comprehensive picture of the research problem. However, the scope of the work 

primarily focuses on the project team level. 

4.6.2 Population 
The only constant in the current business climate seems to be change (Zdnet Market 

Intelligence, 1998). To facilitate greater understanding of the types of industries that 

employ virtual project teams, the research selects participants from a diverse range 

of industries. The literature review provides more examples of virtual project teams 
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within high technology industries such as Eastman Kodak, Amazon.com (on-line 

bookstore), and the International Association of Virtual Organizations (IAVO) (1 996); 

than lower technology companies such as Michelin Tire and General Foods (Zdnet 

Intelligence, 1999). Many companies do not identify themselves as virtual or 

traditional. Initially, the Standard and Poor Cornpustat Index of companies series 

seemed like a suitable place to begin searching for a suitable population that might 

participate in virtual projects. However, its publishers could not fully explain how it 

categorizes industries codes for the high technology sector. Thus, this population 

was dropped as a source of potential subjects. 

Participants from Surveys 1 and 2 came from the same population. This population 

selection considered the availability of mailing lists; cost; and knowledge (expertise) 

in the field of project management. The following sources provided participants for 

Surveys 1 and 2: 

The Special Interest Groups section of the International Membership 
Directory of the Project Management Institute (Project Management 
Institute, 1996-7) 

Project Management Specialization Advisory Committee 

Independent project management consultants (determined from contacts 
through PMAC) 

Virtual Organization Network (VONET) http://www.virtual-organizational.net 

Team Net Digest, The Study of Work Teams Center, University of Texas 
(March, Aug, Jan, Feb) http://www.workteams.unt.edu/tearnnet.htm 

Canadian Coalition of Women in Engineering, Science and Technology List 
Server http://www.ccwest.org/english/ccwest. html 

PMI List Server http:llwww.pmi.org 

Survey 3 sought a representative population experienced with virtual project teams, 

to allow for a broader generalization of results. After the review of the literature, 

analysis of the types of industries participating in Surveys 1 and 2, and a review of 

the Standard and Poor's Cornpustat Index, it became apparent that companies may 
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be potentially skilled at using virtual project teams exist in all types of industries 

(Moad, 1998). The Zdnet/PC Week Fast Track 500 database proved most easy to 

obtain, and suitable for this research. Personal Computing (PC) Week with partner 

ZedNet examined 92,000 companies that aggressively use IT support (e-mail, 

Internet, cell phones, Local Area Networks, Wide Area Networks) to manage 

projects. Zdnet ranked the top 500 according to a rigorous weighting system (Moad, 

1998). Appendix K contains a summary of the actual selection procedure. 36 

Each of the 500 companies meet the nine performance criteria developed by 

ZdnetfPC Week to determine each company's Internet-oriented technology use. The 

use of lnternet technology enhanced the probability that these companies used 

virtual teams. The top 500 companies have similar characteristics including their 

large size, globally competitive nature, and multi-partner alliances. Over 10% of 

these companies have already invested over a million dollars in lntranets, Extranets 

and e-commerce, and over 70% of the top 500 companies plan to increase their IT 

spending yearly (Moad, 1998). 

The response rate from the mail and e-mail surveys to the Fast Track 500 company 

participants did not yield enough data to consider for the analysis (only seven 

responses were received five months after the initial survey distribution despite 

follow-up phone calls). Thus, another population served as the source of the main 

sample. The sample from this population received Survey 3 in Internet format only, 

due to cost and time limitations. The Gantthead.com population provides access to a 

similar cross-section of companies identified in the Fast Track sample. 

Gantthead.com itself exists as a virtual organization dedicated to educating and 

training its project management- focused membership. The URL 

http:fI~~~.gantthead.comlGanttheadlmissiontl,1062,,00.html enables access to 

experts, literature, advice and training. 

36 Full details on the ranking s stem reside at the following URL t (http:llzdnet.comlpcwee fasttrack98lmethodology.htm). (last visit Feb, 2000) 
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Membership in Gantthead.com includes several levels, including free (no charge); 

volume premium ($300 range, depending on number subscribing); Corporate 

($5,000 set up fee); and Process Client (like corporate but includes access to project 

management tools). The actual membership consists of project managers, project 

personnel, senior executives, researchers and contractors. Gantthead.com 

appeared as a likely choice to sample due to its close association to, and similarities 

with PMI membership (participants in both organizations have project expertise). 

This cross-sectional snap-shot of the population provides a first step to 

understanding a phenomenon like success in virtual projects teams as they act in 

the business world. Longitudinal (study of a set of subjects over time) studies could 

provide a more broad and consistent view of a phenomenon over time. However, 

this approach did not fit the purpose of this study because these types of team would 

be difficult to track over time in a profession characterized by transient, short-term 

projects. 

4.6.3 Sample Frame 
Selection of a sampling frame from the study population proved challenging. Project 

management research does not tend to address the full methodological complexity 

inherent in studying teams. For example, teams nest themselves within companies 

(main effect), and members nest within teams (Simon, 1999). In a true, rigorous 

multi-level design in a randomly assigned and randomly sampled population, 

variability between companies, variability between teams, and variability between 

members must be determined. However, a tradeoff has to be made in the level of 

precision and the need for exploratory research. Simon (1999) suggests using a 

cluster sample method. This method proves suitable for this research. In the multi- 

level sample, one data point exists per company that represents the average across 

all teams and all members. 
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The non-parametric sample frame for Surveys 1 and 2 totaled 724 participants. 

Table 20 presents the details of the sample frame. 37 

One important part of the sampling process lies in the ability to capture opinions 

from as many levels of experience and power positions as possible in a sample. This 

provides a balanced perspective about team structure, technology usage, and team 

communication practices. The sample includes project managers, technical 

professionals, and team members who may handle budget, schedule, human 

resources, risk management and client portfolios within a virtual project. 

-- - 

37 Subjects for Surveys 1 and 2 come from the sample frame. 



Table 20: Sampling Frame for Surveys 1 and 2 

The Listserver (e-mail distribution list) participants form part of the sample because 

they have a working knowledge or demonstrable experience and expertise in 

managing and working on virtual project teams. However, membership lists 

fluctuate, so only estimates of their populations appear possible at any point in time. 

Organization 

University of Calgary Project Management 
Specialization Advisory Committee (PMAC) 
Independent project management consultants 
(determined from contacts through PMAC) 
Project Management Institute (PMI) Council of 
Chapter Presidents (CCP) and Potential Chapters 
PMI Specific Interest (SIG) Group -Information 
Management and Movement 
1996 Project Management Symposium 

Virtual Organization Network (WNET) 

Team Net Digest, The Study of Work Teams Center, 
University of Texas (March, Aug, Jan, Feb) 
Subtotal 

Canadian Coalition of Women in Engineering, Science 
and Technology List Server (fluctuates) 
PMI List Server (fluctuates) 
http://www. prni.org 
Snowballs (from PMAC, consultants and SIGs) 

Subtotal 

TOTAL 

Typical response rates for surveys can always improve. Thus, the first two surveys 

also include room for participants to suggest other suitable experts in the project 

management field. This technique is known as the snowball technique or purposive 

sampling. The survey asks participants to provide contact information for one to two 

other members of the same project or other project management experts who they 

believed could contribute to the study. However, some of the snowball references 

could not be reached because of incorrect contact information. The study excludes 

Population 

37 

40 

190 

9 

298 

400 

74 

1048 

- 
- 

120 

1213 

Sample 

32 

20 

132 

8 

156 

106 

41 

495 

63 

102 

64 

229 

724 
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these cases from the subject pool. in other cases, some participants refused to fill in 

contact information regarding others. 

Survey 3 set out to obtain a representative sample to allow for generalization of 

results to a wide audience. Thus, Survey 3 used a multi-layer design. Choice of 

participation resides with the individual participants, as suggested by Simon (1 999). 

Unlike mail surveys, the Internet procedures could not define the companies 

participating or randomly select participants. Access to e-mail lists appears to be a 

major legal and privacy issue, like those experienced in the PMI lnternet survey by 

Thomas, Delisle, Jugdev and Buckle (2000). Because no standards exist for the 

conduct of Internet surveys, the amount of time and cost associated with obtaining 

participant lists was not anticipated. 

4.6.4 Sample Size 
Larger sample sizes reduce standard error and increase face validity (Breakwell, 

Hammond, and FifeSchaw, 1995). The sample size for Surveys I, 2 and 3 exceed 

the 30 samples required for a normal distribution as determined by the Central Limit 

Theorem. The non-random samples cannot be relied on as an indicator of 

generalizability. However, the research still adopts a standard confidence interval of 

1.96 (+I-), on the basis of the theory of normal di~tributions.~~ A confidence level of 

95% means that 95 times out of 100, the mean of the sample falls near the mean of 

its population. A worst-case percentage (50%) serves as the percentage of the 

sample size needed for a given level of accuracy in questions that use proportions. 

Originally, an Internet-based number randomizer provided a way to randomly select 

respondents from the Fast Track sample for Survey 3. Although a census (e.g., 

survey of all 500 companies) provides the most accurate sample, the potential to 

reduce costs and drive up the response rate of the sampled seemed most important. 

The theory is that 95% of the scores in a normal distribution lie between the mean and 
I ,96 Standard Deviations on either side of the mean (+I-) .  We can be 95% confident that 
our sampling error is within acceptable parameters. 
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Thus, the researcher focused on increasing research rates to increase the 

confidence in the sample. In the subsequent sample, the Internet technology did not 

allow for the calculation of sample size because the researcher did not know how 

many potential respondents actually received the e-mail asking for participation in 

the Gantthead.com sample. 

4.7 Instruments and Procedures 
Methodology refers to a set of strategies and specific techniques to carry out the 

research (Buckley, Buckley and Chiang, 1977). The literature review and WebGrid II 

Knowledge Acquisition tool tries to identify the conceptual and theoretical 

dimensions of the study concepts. As well, these methods help to tighten research 

questions and narrow hypotheses. Sections 4.7.1 presents the steps followed in the 

literature review. Section 4.7.2 provides information about the survey instruments. 

4.7.1 Literature Review 
As mentioned in Chapter 2, a category analysis examines and evaluates the 

contribution, dissemination, and extent of the knowledge exchange in the body of 

knowledge about success and communication. The analysis involves identifying and 

tracking 13 categories defined by their emergence as themes in the publications. As 

well, the nature of the article clearly emerges during the review process as 

management, technical or procedural (how to) in nature. 

Similar methods did not suit the needs of this research. Those methods include 

citation analysis, content analysis and content mapping. The citation analysis 

technique assesses the volume of citations as a measure of publication 

effectiveness and potential influence on a body of knowledge (Cheng, Kumar and 

Motwani, Reisman and Manu, 1999). The drawback of this method lies in the bias 

introduced to the rankings of publications by excluding one project management 

publication over the other on the basis of accessibility alone. 

Content analysis, as a systematic method, transforms non-quantified verbal, visual, 

or textual material into quantitative data. The results appear as simple frequency 
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counts of the terms and concepts of interest in a body of knowledge (Cheng, et. all 

1999). However, gathering meaningful terms and their synonyms can be very 

difficult and time-consuming (Cheng et. all 1999). As well, the method only 

measures the tone of an article as positive, neutral or negative. 

Finally, concept mapping identifies dominant themes and judges their relative 

importance in their relationship to one another (Cheng, et. at, 1999). Concept 

mapping chooses terms on the basis of their mathematical information value rather 

than their subjective meaning. One difficulty with this method stems from its 

assumption that a word truly represents the theme or topic of an article. As well, 

plotting the actual terms onto a map may be overly complex. The technique plots the 

average positions of clusters of terms in relation to their relative size (Cheng, et. all 

1999). 

However, a category analysis alone does not provide enough information on its own 

about the body of knowledge examined by this dissertation. Thus, the main literature 

in Chapters 2 and 3 follow the five - step process as suggested by Neuman (1 995). 

These steps include: 

Steps Actual Procedure for the Literature Review 

Step 1: Conduct a preliminary review of articles from the field of IS, MIS, 
Define and Operations Management, and Project Management literature. 
Refine Topic 
Step 2: Select locations to conduct literature search. 39 

  eve lop 
Design a Examine scholarly books; scholarly publications; dissertations and 

theses; published and unpublished papers; working papers; and 
conference proceedings; industry publications and newsletters; CD 
ROM abstracts; business magazines; company annual reports; 
website materials; papers; and reports. 



Step 3: + Review literature and form categories. Include material from 1950s 
Locate to provide a chain of history (most material from 1994-1999). 
Material 

+ The category review entails collecting and analyzing material from 
multi-media sources from 1994-1 997 in ten key publications. 

Step 4: + Review and summarize each article and form exploratory and 
Conduct research questions. 
Analysis 

For the category portion of the review, perform analysis of the 
categories covered in the articles from the 10 key publications. 
The resulting 13 categories include: management; culture, 
leadership, strategy, GDP organizations and teams, information 
technology, change management, teams, structure, success/ 
failure, communication, and best practices. 

+ For the category portion, determine the type of orientation of each 
article within the 13 categories (orientation was either technical, 
'how to' or people. 

Step 5: + Discussion of the most important parts of the literature review as 
Present determined by the frequency of mention of ideas or themes either 
Results stated so by the authors, or directly presented in each article. 

This particular literature review procedure offers a systematic way to examine the 

three relevant bodies of knowledge: success, virtual organizations (and teams) and 

communication, in a simple yet systematic manner. 

4.7.2 Surveys I, 2, and 3 
The study uses three surveys as the main method of data collection. The large 

number of organizations being studied, and the involvement of senior decision 

makers required the use of a time-efficient instrument. The study employs a series of 

MacKimmie and Scurfield 
Management Library, The U of Calgary 

+ Internet Websites (World Wide Web) 
The City of Calgary Main Library 
The City of Kelowna Main Library 
Okanagan University College, Kelowna 
ABI Inform and Proquest (via the 
Internet) 

+ Koerner Library, UBC 

+ The City of Vancouver Main Library 
David Lam Management Library, 
The University of British Columbia 
(UBC) 

+ Main Library, UBC 
+ Universities and electronic libraries 

in Canada, the USA and Europe (via 
the Internet) 

+ University of Northern British 
Columbia, Prince George. 
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three surveys as described in the following section. Survey 1 aimed to identify and 

rank CSFs, replicating the original Project Implementation Profile (PIP) 

questionnaire. Survey 2 gathers background about the nature of virtual project 

teams as well as the grouping of CSFs into categories. The final survey examined 

communication as a key indicator of project team success. The following 

subsections 4.7.2.1 - 4.8.2 describe each survey instrument and its administration. 

4.7.2.1 Survey I Instrument 

Project success researchers have only developed one publicly available instrument 

called the Project Implementation Profile (PIP). This instrument claims to be a 

reliable and valid diagnostic instrument (Pinto and Slevin, 1992). The researcher did 

not have the resources (time, budget) to develop, test and validate a new instrument 

to the extent that Pinto and Slevin did in their research of traditional projects. 

However, the research questioned whether the PIP could actually produce reliable 

and valid results in the context of virtual project teams. Thus, the questions on the 

PIP forms the major part of survey 1. Within these limitations, Survey 1 collects data 

to test the assumption that virtual and traditional project teams differ in their 

perceptions of success (Survey 1 in Appendix F). 

Participants indicate how strongly they agreed or with each of five statements per 

factor (10 in total) on a 7-point Likert scale. The Likert scale typically produces 

reliable data by ordering response strength (strongly agree to strongly disagree) with 

regard to a particular attitude or attitude complex (Cooper and Emory, 1995). Finally, 

ten background questions about virtual project teams and four demographic 

questions appear in the demographic section of the survey. 

The only change to Survey 1 concerned the procedure. Respondents received the 

survey by fax, mail, Internet, or e-mail (Appendix G). Few current studies on data 

collection media compare more than two survey methods and the literature remains 

divided about advantages of new versus traditional methods. Generally, mixed 
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methods (i.e., mail, e-mail, etc.) provide flexibility without a cumulative response rate 

difference among the different methods (Hutchinson, Green and Bennett, 1998). 

4.7.3.2 Survey 2 Instrument 

The researcher used a packaged survey program to create an lnternet and e-mail 

survey form construction for Survey 2.40 The paper and fax forms had to be created 

in a word processing package (Microsoft Word 97). The survey pre-test included 

issuing the survey to six expert reviewers selected on the basis of their expertise in 

project management, their availability, and their willingness to participate over 

several iterations of the survey to ensure a thorough analysis of the questions 

(Appendix F contains the survey). 

Developing a survey instrument proved challenging because no single instrument 

met the needs of this research study. Initially, a search was done for a suitable 

instrument. This process eliminated the possibility of duplication of effort. The search 

included screening of suitable survey instruments from the following sources: 

The Calgary Survey Query System (CSQS). The CSQS was upgraded to the 
lnternet and now contains over 300 articles and thousands of constructs 
(Newstead, Huff and Munro, 1998). 41 

Measures for Psychological Assessment: A Guide to 3,000 Original Sources and 
Their Applications (Chun, Cobb, and French, 1975). 

Mental Measurements Yearbook and ERIC - a database containing over 10,000 
tests (Buros Institute, 1999). 

As well, Cooper and Emory (1995) suggest that use of existing data collection tools 

provides a researcher with the opportunity to increase the reliability and validity of 

the survey instrument through repeated use. However, only some of the questions 

from some survey instruments proved suitable. Appendix D provides a list of 

questions from instruments used in previous research. 

40 Selection of suitable and affordable software was extremely difficult. No standards exist 
for software to perform these tasks. The selection proceeded on a trial-and-error basis. 

41 These authors developed the initial CSQS at the University of Calgary in 1991. 
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Due to the length of the survey, response formats for some questions remained 

closed-ended or fixed choice, while others required making a choice from a fixed list 

of choices. These response formats provide the succinct responses required for 

quantitative analysis to meet the study's aim to provide generalizable results. 

Brackets "[ 1" placed in front of each answer eliminated confusion in responding to 

the e-mail survey and ensured that the format matched the mail surveys as closely 

as possible. The level of measurement ranges from nominal to ordinal to provide as 

high of level of analysis as possible, considering the need to collect un-biased 

information (Wood, 1981). 

Respondents categorize success indicators according to the model introduced by 

Belassi and Tuckel. The process mimics that of Belassi and Tukel's survey in which 

subjects identify factor groups critical to their project's success. Belassi and Tukel 

(1 996) show that collection of data in this manner "provides more complete and 

reliable information." (p. 147). However, this research actually justifies the inclusion 

of 29 success indicators compared to Belassi and Tukel's list of 15 indicators. 

Section I (Survey 2) collects data about the nature of the virtual project team. The 

next section dealt with grouping of success indicators. Participants categorize 

indicators from a comprehensive list of 29 indicators known from previous research 

(Appendix B). Appendix C lists the excluded variables. The following section 

examines project success as an outcome. Despite the pre-testing, the Three Key 

Questions (TKQs) did not provide usable date, and no further analysis ensued. 42 

The final seven questions collected demographic information. 

Data from the completed e-mail and lnternet forms returned early in the pre-testing 

revealed some problems in managing and assessing the e-mail and lnternet results. 

The survey software did not perform data sorting very well, and no coordination 

42 Respondents had difficulty answering the TKQs despite that these questions have been 
repeatedly tested informally in field trials by Hartman (1 995). However, these trials are 
conducted face to face in a group setting. This may account for the difference in 
responses. 
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could be achieved with the Internet results, because they existed in a CGI (Common 

Gateway Interface) script. To address this problem, the University of Calgary 

computing services group provided a CGI script to take out the computer code 

embedded in responses before entry into an excel spreadsheet. The decoding 

process proved to be laborious. 

In general, the survey software used in this research did not provide enough 

flexibility to manage the results effectively. The software packages proved too 

cumbersome and labor-intensive despite claims by their developers to the contrary. 

Thus, data entry consisted of inputting e-mail results directly to a Microsoft Excel 

spread sheet. 

4.7.2.3 Survey 3 Instrument 

As in the construction of Survey 2, existing survey tools could not capture the 

necessary to this research. The initial search followed the same procedure outlined 

in Survey 2 with limited success. Thus, most of the survey instrument had to be 

created on the basis of the material from the literature review and expert review. 

Section I of Survey 3 collects demographic data about the nature of the virtual 

project team. Questions 1.1-1.8 collects information about the size of the team, 

stage of project completion, membership characteristics, amount of experience, and 

length of time together on the project. Section 2 examines communication on the 

virtual project. Question 2.1 - investigates the level of familiarity of the team with its 

members. Question 2.2 looks at the level of communication on the team. Question 

2.3 looks at the relationships between peers and subordinates. Finally, section 2.4 

examines the non-visible or "between the lines" communication on the team. 

Section 3 investigates communication media. Question 3.1-2 looks at media use for 

specific communication actions. This section uses Rogers (1 989) set of 12 questions 

that formed the Communication Openness (COM) test. The COM provided a reliable 

and valid instrument that has been used to measure Communication Openness. 

Survey 3 incorporates the COM test by Rogers (1987) exactly as it appears in the 



175 

Rogers study except for slight wording changes to make it more relevant to the 

project environment. The word "supervisor" was changed to "project manager" or 

"leader", and "team members" replaced the term "people". 

The COM test serves as an excellent way to test any measure of association 

between perceived Communication Openness and perception of project success. 

Rogers reports a strong Chi-Square goodness-of-fit test score of X2 = .673, df = 1. 43 

Thus, the COM shows strong concurrent validity with other scales from lndik, 

Georgoupolis, and Seashore (.635); and Burke and Wilcomz (-679). Rogers (1979) 

reported a high reliability measure for the 12-item COM (.885). 

Finally, Section 4 looks at success, while Question 4.1 examines success indicators 

influencing the success of the team. Question 4.1-2 examines success as an 

outcome, whereas Question 4.3-4 investigated the linkage between what teams pay 

attention to, in order to enhance their success, and success outcomes. 

The survey instrument as presented on the Internet could not be included in the 

dissertation because the code used to create the form only loads from an lnternet 

browser (i.e., Netscape). Thus, Survey 3 had to be re-typed and it can be found in 

Appendix F. 

4.8 Administration of Instruments and Procedures 
The following subsections present the specific study methods procedures and their 

administration. 

4.8.1 Surveys I and 2 
Surveys 1 and 2 ran concurrently in an attempt to minimize time spent collecting 

data. Instructions at the top of each survey and the informed consent notices 

accompanied the mail survey and e-mail to provide participants with details about 

the study. Participants had the option of keeping a hard copy of the consent notice 

for their records or reading it on the lnternet. Initially, 62 participants in Survey 1 and 

43 The term 'df - refers to degrees of freedom, calculated by (k-I) or number of categories 
(k) - 1) 
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62 participants in Survey 2 received the surveys. Follow-up reminders issued to 

participants during the following two months aimed to increase participation rates. 

The reminders also contained the website URL address to provide participants with 

further information about the study. Additionally, 163 participants from e-mail List 

Servers received a request for participation by e-mail. Finally, the survey 

respondents generated 64 more leads through the snowball technique. This effort 

yielded an additional 12 responses. 

The total sample consisted of 91 returned surveys (including Surveys 1 and 2). 

Survey 2 yielded 41 responses, while 50 participated in Survey 1. Often survey 

response calculations divide the number of completed interviews by the number of 

participants. This method appears simple; however, it does not take into account the 

complexities of research design, sampling process and the practical difficulties of 

contacting and assessing potential survey participants (SISA, 1998). The Council of 

American Survey Research Organizations (CASRO) provides an on-line program 

that produces a way to produce reliable response rates. CASRO divides the 

unknowns between eligibles and ineligibles, using the same relative proportions as 

observed in the sample overall (SISA, 1998). The CASRO formula includes the 

following considerations: response rate=completed/(eligible + eligible / 

(eligible+ineligible) x unknown). Table 21 provides a breakdown of the response 

rates for Surveys 1 and 2. 

Response rates vary greatly for academic or profession (business) based research. 

Generally acceptable response rates for traditional media fall in a range of 10-30% 

and higher (Chiu and Brennan, 1998). International Association of Virtual 

Organizations (IAVO) (1 996) used the same criteria to evaluate response rates, and 

found typical response rates for mail surveys as high as 15% whereas e-mail survey 

response rates fell between 3% -13.5%. Schaefer and Dillman (1998); Chiu and 

Brennan (1998); and Weible and Wallace (1998) report the use of mixed media to 

increase response. 



Table 21 : Response Rates Surveys 1 and 2 

Alternate sampling media used in this research meet the research objectives in a 

timely and cost effective manner, while considering ease of participation. 45 

However, the use of mixed media lends itself to criticism in determining if different 

methods of soliciting participants for non-random sampling create undue variability in 

the sample. Also, it seems difficult to assess the effectiveness of different methods 

because of the wide variation in response rates reported for different media. For 

example, Wallace 1998 reports that researchers using e-mail surveys can expect 

between 6% -73% response rates. 

Response Rate 
Total Completed 
Total Eligible and Uncooperative 
Total Ineligible (cooperative or not) 
Unknown (Failed) 
Unknown (no response) 
Total Unknown 
CASRO response rate 

4.8.2 Survey 3 
The target survey pool for Survey 3 originally consisted of 250 randomly assigned 

participants from the top 500 Fast Track companies. The survey format included 

mail and lnternet formats because both indicate a similar covariance among tested 

variables (Stanton, 1998). Mail surveys represent a safe and reliable standard 

Total Pool 
91 
5 
7 
88 
539 
627 
12% 

whereas electronic formats appear more risky because of their newness to 

academic research. Thus, a combination of methods seems to be a reasonable 

choice for this study's data collection. However, tradeoffs made for Internet surveys 

appear worth the risk, as their use has increased since the early 1990s. 

" Exclusion of List Servers from the calculation of Survey I and Survey 2 response rates 
drives response rates higher (15% and 14%). 

Survey 1 
50 
I 
4 
23 
289 
312 

13.5% 

45 Wallace 1998 reported that a mail survey costs twice as much as a fax survey ($21 5 
compared to $1 13) and three times as much as an e-mail or an lnternet survey ($77). 

Survey 2 
41 
2 
3 
89 

228 
317 

12.5% 
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Instructions to participants at the top of Survey 3 as well as information on the 

informed consent notice outlined the study details. The consent form could be issued 

by mail if requested and accessed on-line by Internet participants. A specific website 

created for participants provided further information about the study and offered a 

source of live links to reviewed sites about virtual project teams. Participants in 

Survey 3 could access the research sites 

(http:/lwww.ucalgary.cal-clgusslProject.htm) at their convenience. Mail respondents 

also received a reminder card and a self-addressed stamped envelope to encourage 

responses. lnternet participants received an e-mail reminder where possible. 

Furthermore, participants in this sample automatically became eligible for a random 

lottery draw of a small cash incentive ($500.00). Gillpatrick, Harmon and Tseng 

(1 994) and DSS Research (1999) report that a nominal monetary incentive by lottery 

has a positive and non-biasing effect on the response rates. As explained in earlier 

in the chapter, response rates for the original broadcast of the survey by mail and 

the Internet did not warrant further analysis. Due to difficulties in obtaining a new list 

from Fast Track 500 (four month wait), an alternate population served as a main 

study sample. Thus, participants for Survey 3 came from Gantthead.com 

membership. The Fast Track population and the Gantthead.com population appear 

very similar in their level of project management expertise and understanding of the 

concepts of project management. The researcher did not anticipate the difficulty in 

obtaining participants, and thus, had to carefully investigate an alternative source of 

subjects. To reduce the potential bias between samples, the analysis does not 

include the seven responses from Fast Track respondents to reduce the potential for 

bias between samples. 

Participants could only access the survey directly from the Gantthead.com 

newssheet e-mailed directly to Gantthead.com members. This arrangement suited 

Gantthead.com because it protected the privacy of its membership. Because of very 
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low response rates for the initial mail out for Survey 3, and cost and time pressures, 

another mail-out could not be arranged. 

The CASRO response rate calculations could then not be used for Survey 3 

because the total eligible and uncooperative or unknown participants could not be 

determined from the Internet sample. The following estimate of the eligible sample 

versus those participating shows an estimated response rate 4.2% for survey 3 

(Table 22). 

Table 22: Response Rates - Suwey 3 

Estimates of attrition rate (bounced e-mail notification to participants) falls in the 

range of 30%. This estimate doubles that of an lnternet survey managed by a 

professional marketing firm like Surveysite. 46 

Response Rate 
Total Eligible 
Gantthead.com 
Total Completed 
Attrition (bounced E-mail) 
TOTAL 

4.9 Data Analysis 
Scale rating and evaluation by percentage establishes attribute importance (Cheung, 

1998). The surveys employ the scale rating technique because this research does 

not focus on comparing data collection methods. Survey 1 respondents rate each 

attribute on a Fpoint Likert scale. Cheung (1 998) recommends in the assignment of 

the higher rank in the event of a tied rank or the mean, the value with the lowest 

standard deviation be selected. The statistical somare already takes these 

considerations into account. The statistical analysis Software JMP originally served 

as the analysis software for Survey 1 data. However, this program proved to be 

Survey 3 
4,000 

50 
30% 
4.2 % 

46 Response rates can be as low for mail surveys even with professional assistance. 
Cannon, Eggers and Leahy (1998) experienced a similar response rate with a mail-out 
(3.3% for just over 2,000 businesses). 
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insufficient in its ability to handle the survey data. All the data had to be imported to 

a new program called SPSS statistical software for analysis. In particular, SPSS 

offers more flexibility in dealing the grouped data from Surveys 2 and 3. 

Initial analysis of the survey data included cleaning the data (making sure the 

question columns matched the spreadsheet headings on the survey). As well, each 

question on Surveys 1 and 2 served as the template for the development of a 

Codebook to prepare data for entry into the SPSS program. The Internet survey 

software for Survey 3 did not require the same coding process because the 

submission of the participants' responses occurred when they submitted their 

surveys on-line. The survey host (Infopoll.com) kept the database (compatible with 

excel format) in its secure server location until the researcher chose to access the 

server through a login and user name. 

Next, the issue of probability and significance needed consideration. The researcher 

established these values prior to running any statistical tests on the study data. 

Standard statistical tables helped select an appropriate level for correlations to 

exceed the value the researcher required to reject the null hypothesis. " The study 

adopted the standard social science research probability c.01 (1 %) significance for 

one-tailed test and c.05 for a two-tailed test) as minimum values for hypothesis 

testing. Statistical tests help determine the probability that the results appear 

statistically significant (not due to chance alone). 

As shown in Chapter 5, the data appear in graphs and tables to assist in showing 

patterns early on in the analysis. As well, correlation matrices serve as a way to 

show the strength of the relationship of study attributes for some of the data (for 

example, the questions on Survey 1 replicated from the Pinto and Selvin PIP test 

instrument). Categorical data from Surveys 1 and 2 were best suited for analysis in 
- 

47 Chi-square, regression, ANOVA, significance test tables provide a distribution of all the 
probabilities of test scores occurring by chance, allowing for an exact percentage 
probability of obtaining results by chance (Greene and dlOliveria, 1982). 
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frequency tables and simple descriptive statistics. Survey 3 collects data on an 

interval and, with some questions at an ordinal level. 

4.10 Validity and Reliability 
Cornell University suggests using three primary techniques to improve the 

conclusion validity of research. 48 

Ensure good reliability of your measure. 
Ensure good implementation by standardizing survey administration. 
Ensure good statistical power. 

They also suggested that statistical power might be best described in four primary 

areas: the sample size, the effect size, alpha level and power: 

Sample size refers to the number of people or units available to be studied. 

Effect size refers to the ability to detect an effect relative to the other factors 
that appear in your study. 

Alpha level refers to the likelihood that what you observed appears due to 
chance rather than your program. 

Power refers to the likelihood that you will detect an effect from your program 
when it actually happens. 

The research tried to address three of the four issues (excluding power). Because 

the survey instruments had to be created for this research, sample size, effect size 

and alpha level considerations served as the primary ways to improve the 

conclusion validity of this research. 

Validity also concerns how well the instruments measure what the researcher tries to 

measure. Construct validity refers to the extent to which a scale measures a 

theoretical variable. In doing so, the following need consideration: content validity; 

discriminate validity; convergent validity, and internal consistency reliability. Content 
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validity refers to the representativeness and comprehensiveness of the items used 

to create a scale (Barki and Haftwick (1994). 

Assessment of these aspects of validity included an examination of the process for 

generating scale items. In this research, careful definition of study variables from the 

literature review and survey pre-tests constituted the initial step in addressing 

content validity. As well, as many existing measures of the study variables as 

possible formed the core of the surveys (for example, the PIP instrument for Survey 

1, Beale and Freeman (1 991) and Belassi and Tukel's (1 996) models for Survey 2, 

and COM for Survey 3), with a few items added to ensure completeness. Together 

with procedures suggested by Barki and Hartwick (1994), the research displays 

evidence of content validity. 

Convergent validity (how well measures of constructs agreed) and discriminate 

validity (how well measures of different constructs appear distinct) provides an equal 

challenge. Barki and Hartwick (1 994) suggest that subscales be compared. 

However, due to the nature of the surveys and the lack of rigorous pre-exiting 

scales, these comparisons could not be made. Thus, data triangulation provides a 

way to strengthen the research design and increase validity (Cooper and Emory, 

1995). The results from the literature review acts as a source to compare questions 

repeated on Surveys 2 and 3. As well, data from the PMI study provides a way to 

validate or challenge findings. 

Internal consistency reliability looks at the extent to which measures of a construct 

reflect a true common score for the construct. Reliability seemed more difficult to test 

in exploratory research unless repeated-measures design or inter-rater reliability has 

to be assessed (Cooper and Emory, 1995). This research aimed to collect a large 

amount of data about a broad topic without the ease of using pre-existing scales that 

uses multiple measures to address the study constructs. Thus, Cron bach's Alp ha 

could only be calculated for existing and new scales that contained multiple 

measures of constructs (i.e., the PIP scale in Survey 1 and the COM scale in Survey 
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3). Cronbach's (1951) Alpha acts as a standard measure of internal consistency that 

allows for the examination of each section of the instrument for inter-item 

consistency. A higher the Alpha score indicates a higher level of internal 

consistency. However, all scales that could be tested for reliability met the criteria 

that Nunnally (1978) suggests as an acceptable reliability coefficient. (0.70 out of 

1 .OO correlation). Each of the subscale items in the PIP instrument also met the .70 

Cronbach Alpha criteria. Individual reliability scores appear in the appropriate 

sections in Chapter 5. 

The most important consideration in exploratory research may be to treat validity as 

cumulative and inferred from an accumulation of empirical and conceptual evidence 

(Breakwell, Hammond and Fife-Schaw, 1995). The field of project management 

seems relatively young in terms of its academic research development. Thus, the 

project management literature does not show a great deal of overlap between 

surveys used, or modifications and improvements to existing survey instruments. 

From an academic perspective, modifications of new test instruments and repetition 

of tests increase reliability in developing constructs that actually measure success 

and communication, and ultimately increase the reliability of project success 

measurements. However, because of the applied nature of project management, the 

literature also shows the need to quickly develop new test instruments that may be 

more capable of keeping up with constructs as they change in a rapidly evolving 

business environment. Huysman (1970) suggested that the key validity and reliability 

issue really means the usability of the information produced by the study. 

4.1 I Survey Limitations 
Surveys themselves have limited capabilities for collecting meaningful infarmation, 

depending on the format, reliability and context to which they apply. The final survey 

initially issued by the Internet and by mail attempted to overcome some of the 

limitations expressed in Table 23. Mailing surveys appear as the most traditional and 

reliable methods. However, Internet surveys offer a more cost-effective and quicker 

way to collect information from large populations not easily accessed by pencil-and- 
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paper or telephone surveys. Doty and Glick (1 998) carefully examine the issue of 

method bias (issuing surveys by multiple media) and report that only a small 

percentage of the results variance typically results from a mixed media approach. 

Thus, the "level of bias is cause for concern but does not invalidate research 

findings" (Doty and Glick, 1998, p. 374). They also suggest careful definition of 

constructs to make them less susceptible to common methods bias. As well, 

Schillewaert, Langerak and Duhamel (1998) find that mail, e-mail, and hyperlinks to 

websites all generate responses of equal quality and completeness. Because of the 

newness of academic research using lnternet and e-mail data collection, 

disagreements among researchers often appear concerning population and 

equivalence. No solutions appear readily available. 

Different methods of disseminating the surveys took into consideration ease of use 

and convenience to the participants. Table 23 lists the media used to disseminate 

the sulveys in this research. The table also provides a summary of key advantages 

and disadvantages of each medium. The need to keep the costs down, the choice of 

response format simple, and the desire to eliminate data entry resulted in the use 

the Internet for Survey 3. The sources of information in Table 23 include the 

following literature sources describing electronic surveys: Batagelj and Vehovar 

(1 996); Bowers (1 998); Weible and Wallace (1 998); Stanton (1 998) and Schaefer 

and Dillrnan (1 998). Sources of information about paper surveys include: Gillpatrick, 

Harmon, and Tseng (1 994); Schuldt and Totten (1 996); Wright (1 995); and Dickson 

and McLaughlan (1 996). 
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Table 23: Survey Medium Advantages and Disadvantages 

4.1 2 Ethical Considerations 
The consent process did not waive a subject's legal rights or release the 

investigators or involved institution from its legal and professional responsibilities. 

The University of Calgary required that an informed consent letter be made available 

to all study participants prior to voluntary participation of human subjects, according 

Advantages 

Reach subjects that do not have 
computers or e-mail. 
Eliminate interviewer bias. 
Can provide prepaid response. 
Reach subjects that do not have 
computers or e-mail. 
Populations are experienced 
with working with fax 
documents. 
Less costly than a mail-out and 
surveys delivered faster. 
Cost effective. 
Short wait time. 
Convenient, flexible. 
Simple follow-up . 
Fast follow up. 

Cost effective, convenient, and 
flexible. 
Short wait time. 
Reduces time to enter data. 
Forms may appear short. 
Less opportunity for error. 
Fast follow up. 
No data entry required, thus no 
chance for error. 
Ability to do initial on-line 
analysis. 

Mode 

Mail 

Fax 

E-mail 

Internet 

Disadvantages 

Long wait time. 
Expensive. 
Time consuming follow-up. 
May be perceived as junk mail. 
Faxes may be unreadable on 
thermal paper. 
Issue of privacy may be a problem. 
Cannot provide prepaid response. 
No way to provide incentive. 

Populations have to be educated 
and have access to computer. 
May be intimidating and perceived 
as insecure. 
Recruitment often requires getting 
permission first or message may be 
seen as SPAM. 
Difficult to determine sampling 
populations and their target 
populations. 
Survey packages may not perform 
as expected. 
Populations have to be educated 
and have access to computer. 
May be intimidating and perceived 
as insecure. 
Technological problems are likely 
Survey packages may not perform 
as expected (not enough flexibility). 
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to standard policy for any public-based research conducted by any faculty at the 

University of Calgary. The full study details needed to be disclosed in the informed 

consent letter, in accordance with the University of Calgary conduct of research 

policies. As an added measure of openness, all participants had access to a project 

website to keep themselves updated on the study progress. 

In the case of Internet and e-mail surveys, the decision to complete and return the 

survey constituted consent to participate in the research. Subjects had the option of 

withdrawing from the study at any time by informing the researcher directly without 

providing an explanation. Individual participants knew they would not be identified at 

any time, for any reason, in literature, on the lnternet, or in print. No form of 

deception needed to be employed in this research. Finally, the consent form stated 

that only aggregated results would be made available to all survey participants or to 

the public. 

4.1 3 Conclusion 
Chapter 4 identifies the methods and procedures used to conduct the research, and 

approaches used to collect and analyze the study data. The chapter begins with a 

justification of the study methodology, and the definition of independent and 

dependent variables. The next section presents the study hypotheses. Following 

this, the section on the sampling design contains information about the units of 

analysis, study population, sampling frame and sample size. Finally, the instruments 

and their administration section guide future researchers in developing and issuing 

surveys. The chapter concludes with a review of the data analysis procedure, and 

methodological limitations, and ethical considerations of this research. 

Overall, project management research continues to move toward maturity, and in 

doing so, it continues to build its theoretical foundation. This chapter explains the 

techniques employed in this study to approximate theory. The literature review 

shows that project management does not have its own formal theories, at least as 

defined in an academic sense. Theory approximation methods include collection of 
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data, design of models and frameworks, use of hypotheses as initial steps for 

building a strong foundation from which to conduct further research. Although none 

of these methods alone develop theory, each contributes to a greater understanding 

of the phenomena of virtual projects, success and communication. The next chapter 

presents the results, and Chapter 6 follows with data analysis, discussions 



Chapter 5: Presentation of Results 

5.1 Overview 
Chapter 1 introduces the purpose of the research, the theoretical framework, and the 

project scope. The category review and literature review (Chapters 2 and 3) provide 

a broad picture of the major areas of study: success, communication and virtual 

project teams. The literature reviewed for this dissertation focuses primarily on the 

management and project management bodies of knowledge. The first three chapters 

serve as the study foundation from which to select and discuss a suitable research 

design and methodology (Chapter 4). 

Chapter 5 presents the study findings. In Chapter 5, Exploratory Data Analysis 

(EDA) serves as the method to examine the data and identify significant results. This 

approach includes searching for different associations and relationships between 

variables, and noting any unexpected findings. Exploratory Data Analysis appears to 

be more suited in the context of this research than Confirmatory Data Analysis. 

Confirmatory Data Analysis only focuses on evaluating the strength of results that 

corroborate expectations (Cooper and Emory, 1995). They also recommend cycling 

between exploratory and confirmatory approaches when possible to analyze the 

results. 

A typical EDA begins with a graphical or tabular representation of the data in the 

form of descriptive and summary statistics. Once the EDA has establishes the 

underlying structure of the data, numerical summaries may be displayed. For 

example, descriptive statistics like the mean, standard deviation and standard error 

help the researcher to identify the most important findings. Frequency tables and 

graphs assist in displaying data gathered from the EDA. Finally, the results linked to 

a specific research hypothesis also undergo testing. 
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The final section of Chapter 5 presents key findings concerning the investigation into 

communication and virtual project teams. The same analyses techniques and 

procedures used in Surveys 1 and 2 analyses also apply to Survey 3. 

5.1 .I Organization of the Exploratory Data Analysis 
Chapter 5 presents the patterns of results and analyses as they pertain to the 

research questions. Some overlap occurs among the three surveys as a form of 

validating and allowing for a more in-depth analysis of the same concepts. For 

example, the data from Surveys 1, 2, and 3 all play a role in testing H I  b. Data from 

Surveys 2 and 3 relate to testing hypothesis Hlc. Section 5.2 provides the results of 

questions common to Surveys 1 and 2. Section 5.3 - 5.7 contains the details on the 

results presentation format for success findings. Section 5.8 contains the key results 

from the investigation into communication. 

5.2 Data Analysis - Surveys land 2 Common Questions 
Questions 1-7 and questions 62-63 appear on both Surveys 1 and 2. These 

questions have the same numbering order. Thus, the data analysis combines 

responses from Surveys 1 and 2 for these common questions. The participants for 

these surveys come from the same population. These common questions collect 

demographic information and data about the nature of the virtual project teams. 

5.2.1 Question 1 
Participants responded to Question 1 by recording in the blanks provided, the 

number of traditional projects (a) and virtual projects (b) they currently had in their 

individual project portfolios. A project portFolio refers to the total projects that each 

respondent had been formally asked to work on at the time of the survey up to and 

including projects completed within the last year. Although the context of this 

research focuses on virtual projects, the management of virtual projects does not 

occur in isolation. No studies in the literature review specifically address the 

composition of the project portfolio. Thus, the survey question sought to provide 

information about the proportion of traditional versus virtual projects worked on 
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within the last year. A respondent differentiated a virtual project as a project carried 

out by a virtual project team as described at the beginning of the Surveys 1 and 2. 

Table 26 (N = 90) shows the average number of traditional projects and virtual 

projects in a respondent's project porlfolio. Respondents report, on average, having 

two (x= 1.62) traditional projects and three (x = 2.93) virtual projects in a project 

portfolio. The standard deviation remains within an acceptable range, (std. = 2.67 for 

traditional projects and std. = 3.08 for virtual projects), suggesting a relatively tight 

grouping of scores around the mean. The small standard error of the mean in both 

traditional (se =.28) and virtual (se = .32) categories increases confidence that the 

study results fall close to the true population (p) mean. 

Table 26: Project Portfolio Content 

Traditional versus Virutal Projects 

(Source: Question 1 (a and b), Surveys 1 and 2) 

Next, Table 27 presents a frequency count of the number of traditional projects in 

portfolios reported by the Survey 1 and 2 respondents in the sample (N = 90). 

Virtual 
Projects 

90 
2.93 
.32 
3.08 

N = 
Mean 
Std. Error of Mean 
Std. Deviation 

Traditional 
Projects 

90 
I .62 
.28 
2.67 



Table 27: Traditional Projects 

Number of Traditional Projects in Portfolio 

(Source: Question I (a), Surveys 1 and 2) 

The survey respondents as a group show that 50% of project portfolios do not 

contain any traditional projects. The data show that almost 17% of the respondents' 

project portfolios contained one traditional project, and almost 15% of project 

porifolios contain two traditional projects. Only 2% of portfolios contain more than 10 

traditional projects. 

Number of 
Projects 

None 

I 
2 

3 

4 

5 
6 
8 

9 
I 0  
14 

N = 

Similarly, Table 28 presents a frequency count of the number of virtual projects in 

the respondents project portfolios. The data show that almost 50% (46.7%) of 

respondents have one virtual project in their project portfolios. Seventy-five percent 

of respondents have project portfolios that contain at least three virtual projects. 

However, just over 3% of respondents have 10 virtual projects within their project 

portfolios. 

Percent 
50.0 
16.7 
14.4 
4.4 
2.2 
2.2 
4.4 
I .I 
I .I 
2.2 
1 .I 

100.0 

Frequency 
45 
15 
13 
4 
2 
2 
4 
4 
I 
2 
1 
90 

Cumulative 
Percent 

50.0 
66.7 
81 .I 
85.6 
87.8 
90.0 
94.4 
95.6 
96.7 
98.9 

100.0 



Table 28: Virtual Projects 

Number of Virtual Projects in Portfolio 

(Source: Question I (b), Surveys 1 and 2) 

Number of 
Projects 

1 
2 
3 
4 
5 
6 
8 
10 
12 
15 
17 
N = 

Although Tables 27 and 28 show that a respondents' project portfolio may contain 

fewer traditional projects and more virtual projects, the difference does not appear to 

be statistically significant. A Spearman's Rank Correlation coefficient test of 

Question 1 produced a non-significant test result concerning the magnitude and 

direction of any relationship between the number of virtual projects and the number 

of traditional projects in a portfolio (r ,= .182, p < .05). A perfect correlation may be 

reported as r, = 1 .OO or rs = -1 .OO (inverse correlation) at a significance or 

probability (p) that the results appear due to chance alone only 5% of the time. 

Overall, the results for Question 1 (a and b) show that some project portfolios do not 

contain any traditional projects. However, within this population, half of the 

respondents' project portfolios contain both virtual and traditional projects. Generally, 

the respondents' portfolios appear likely to contain a combination of virtual and 

traditional projects. 

Frequency 
42 
14 
12 
2 

I 0  
3 
1 
3 
I 
1 
I 
90 

Percent 
46.7 
15.6 
13.3 
2.2 

11.1 
3.3 
1.1 
3.3 
I .I 
1 .I 
1 .I 

100.0 

Cumulative 
Percent 

46.7 
62.2 
75.6 
77.8 
88.9 
92.2 
93.3 
96.7 
97.8 
98.9 

100.0 
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5.2.2 Questions 2 and 3 
Question 2 asked participants to record the number of years experience working on 

virtual and traditional projects. Table 29 presents descriptive statistics for the 

number of years of experience working on traditional and virtual project teams 

reported by respondents from Survey 1 and 2. The data show that the respondents 

have an average of five years experience on traditional project teams. 

Table 29: Summary of Years (YRS) of Experience 

Years Experience - Traditional 

(Source: Questions 2-3, Surveys1 and 2) 

b 

Descriptive Statistics 
Mean 
Std. Error of Mean 
Std. Deviation 

Conversely, respondents have an average of almost three and a half years 

experience on virtual project teams. A low standard deviation for traditional team 

experience (Std. = 1.89) and virtual team experience (Std. = 1.82) indicates a tight 

clustering of scores in a normal distribution because 95% of the cases fall within less 

than two standard deviations from the mean. A low standard error for traditional (se 

= .20) and virtual project team experience (se = .I 9) indicates that the value of the 

mean does not vary very much from the two samples (traditional and virtual 

experience) taken from the same population. The two values appear significantly 

different, because the ratio of the difference to the standard error is less than the 

acceptable statistical criteria of -2 to +2 (Cooper and Emory, 1995). Thus, 

respondents appear likely to have more years of experience on traditional than 

virtual projects. 

Table 30 presents the frequency of responses for Questions 2 and 3 (number of 

years experience on traditional project teams). The data show that just over 20% of 

survey respondents to Surveys 1 and 2 have 10-15 years experience on traditional 

YRS 
Traditional 

5.1 9 
.20 
I .89 

YRS 
Virtual 

3.27 
.I 9 
I .82 
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project teams. Almost as many respondents (18.9%) have 26+ years experience on 

traditional project teams. The results show that almost a quarter of respondents 

have at least a decade of experience on traditional project teams. 

Table 30: Frequency Count of Years (YRS) of Experience 

YRS Traditional 

(Source: Questions 2-3, Surveys 1 and 2) 

YRS Traditional 
No response 
< 2 years 
3-5 years 
6-9 years 
10-1 5 years 
16-20 years 
21 -25 years 
26+ years 
N = 

Table 31 presents a frequency count of the number of years of experience working 

on virtual projects reported by respondents from Surveys 1 and 2. Almost a third 

(28.9%) of respondents have fewer than 2 years experience on virtual projects. 

Just over 3% of the sample respondents report having more than 21 years 

experience working on traditional projects and approximately 3% report having 26 or 

more years experience working on virtual projects. The confidence in the data 

increased by running a one-sample goodness of fit test. The test confirm that the 

data fall within a normal distribution. 

Frequency 
I 
6 

11 
16 
19 
14 
6 

17 
90 

Percent 
I .I 
6.7 

12.2 
17.8 
21 .I 
15.6 
6.7 

18.9 
100.0 

Cumulative 
Percent 

1.1 
7.8 

20.0 
37.8 
58.9 
74.4 
81 .I 

100.0 



Table 31: Frequency Count of Years (YRS) of Experience 

YRS Virtual 

(Source: Question 3, Surveys 1 and 2) 

YRS Virtual 
No 
response 
< 2 years 
3-5 years 
6-9 years 
I 0-1 5 years 
16-20 years 
21 -25 years 
26+ years 
N = * 

The data in Tables 30 and 31 suggest that respondents have more experience with 

traditional than virtual projects. The survey did not capture the actual physical ages 

of the respondents. However, the data do not suggest that only young people aged 

20-35 years responded, because respondents appear to have a very high level of 

experience on traditional projects. 

The data met the condition for a normal distribution. The Pearson's Product Moment 

Correlation Coefficient therefore serve to test the magnitude and direction of the 

relationship between years of experience on traditional and virtual projects. The 

results of Pearson's test (Table 32) show a strong positive correlation (r, =.514) 

between type of experience (traditional and virtual projects), statistically significant at 

p = e.001 (two-tailed). The results in Table 32 suggest that the more experience a 

respondent has on traditional projects, the more experience these respondents have 

on virtual projects. 

Frequency 

14 

26 
12 
17 
I I 
4 
3 
3 

90 

Percent 

15.6 

28.9 
13.3 
18.9 
12.2 
4.4 
3.3 
3.3 

100.0 

Cumulative 
Percent 

15.6 

44.4 
57.8 
76.7 
88.9 
93.3 
96.7 

100.0 



Table 32: Frequency Count of Years (YRS) of Experience 

Correlation Matrix 

** 
Correlation is significant at the 0.01 level (2-tailed). 

YRS Traditional Correlation 
Sig . (2-tailed) 
N = 90 

' YRS ~ i r tua i  - Correlation 
Sig . (2-tailed) 
N = 90 

C * 

(Source: Question 2, S u ~ e y s  1 and 2) 

5.2.3 Question 4 
Question 4 asked respondents to report the type of project they referenced in their 

responses to the survey. If they worked on more than one project, the survey 

YRS 
Traditional 

1.000 

90 
.514** 
.OOO 

90 

instructions asked them to select one project that they were currently working on or 

had just completed. The results in Table 33 show that a quarter (25.6%) of 

YRS 
Virtual 

.514*' 

.OOO 

90 
I .OOO 

90 

respondents worked on or were completing computer software projects within that 

year. A third (31 .I %) report working on or completed New Product Development 

projects, with the next most common type of project "Other" (22.2%). No consistent 

pattern emerged from the "Other" category because responses ranged widely 

among the telecommunications, retail, oil and gas development, and other 

industries. 

The study aimed to avoid favoring one type of industry by making Surveys 1 and 2 

available in electronic and paper formats (mail-out). Despite this effort, very few 

responses came from other traditional sectors such as Engineering and Construction 

sector (3.3%). 



Table 33: Frequency Count of Project Type 

Project Type 

(Source: Question 4, Surveys 1 and 2) 

Project Type 
Computer Software 
Engineeri ng/Cons truction 
New Product Develop. 
Computer Hardware 
Telecommunications 
Other 
N = 90 
No response 

Thomas, Delisle and Jugdev (2001) find a similar trend in the PMl study (N = 

1,838). They report that 40 percent of respondents work in the Information 

Technology I Computers I Software sectors and only 6% of respondent work in the 

Engineering and Construction sectors. 

5.2.4 Question 5 
Question 5 asks respondents to report on the composition of the project team they 

worked with on the project they used as the reference point for the survey. Table 34 

Frequency 
23 
3 

28 
8 
7 
20 
89 
1 

shows that 40% of project teams had some members in different geographic 

locations and some members from different organizations. Just over 15% (1 5.1 %) of 

respondent's descriptions of their project teams fall within what Guss (1 998) 

considers "purely virtual", where all members work in different geographic locations, 

and all members come from different companies (irrespective if their organizations 

exist only on-line). 

Percent 
25.6 

3.3 
31 -1 
8.9 
7.8 

22.2 
98.9 

1 .I 
100.0 

Interestingly, 12% of respondents from Surveys 1 and 2 still consider themselves as 

members of traditional teams (all members in the same location, and all members 

from the same organization). This was so even though all respondents answered the 

Cumulative 
Percent 

25.8 
29.2 
60.7 
69.7 
77.5 
100.0 
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surveys within the context of a project that was "virtual" according to the criteria 

listed at the beginning of each survey form. 

Table 34: Frequency Count of Team Composition 

Team Composition 

(Source: Question 5, Surveys 1 and 2) 

Team Cornpsition 
All same org, same location 
All same location, different orgs 
Some same location, different orgs 
All different locations, different orgs 
Some different locations, different or 
All different locations, same orgs 
Some different locations, same orgs 
N = 

Next, a Chi-Squared test (non parametric data) compared the observed versus 

expected distribution based upon the overall research proposition underlying the 

entire study. Thus, a difference exists between the composition of traditional and 

virtual project teams. Table 35 shows that the test results come from a normal 

distribution (X2 = 54.04, df (6), p = <.0001), and thus, the phenomenon called virtual 

project teams do not occur by chance alone. The data met the test criteria of 

frequencies per cell not being less than 5%. Thus, the data support the decision to 

fail to accept the null hypothesis and accept the alternative hypothesis that a 

difference exists between the actual composition of virtual project teams and 

traditional project teams. 

Frequency 
12 
4 
8 

14 
36 
6 

I 0  
90 

Percent 
13.3 
4.4 
8.9 

15.6 
40.0 
6.7 

11 .I 
100.0 

Cumulative 
Percent 

13.3 
17.8 
26.7 
42.2 
82.2 
88.9 

100.0 



Table 35: Chi-Square - Team Composition 

Test Statistics 

a. 0 cells have expected tequencies less than 5 

Chi-Squarea 
d f 
Significance 

5.2.5 Question 6 

Question 6 asks respondents to record the project phase at the time of filling out the 

survey. The labels of project phases vary considerably in the literature; however, 

standard definitions found in the literature (Table 36) serve as a reference point. The 

labels for the first two phases seem to be generally consistent in the literature 

(Ginzberg, 1979). However, the name of the third phase appears to vary somewhat. 

Researchers variously refer to this phase as the Execution Phase (Pinto and Slevin; 

198713, 1988; Pinto and Prescott, 1988; Adams and Barndt, 1983; and King and 

Cleland, 1983); Maturation Phase (King, 1967); Operational Phase (Pratt and 

Whitney, 1976); or Middle Phase (United National Industrial Development 

Organization, 1975). 

Team 
Composition 

54.044 
6 

,000 
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Table 36: Project Phases 

As well, labels for the final phase of a project differ in the literature. Pinto and Slevin 

(1 987b, 1988); Pinto and Prescott (1 988); and Hartman, Ashrafi and Jergeas (1 998) 

refer to the final phase as the Termination Phase. Pratt and Whitney (1976) call it 

the Declining Sales Phase; King (1967) calls it the Divestment Phase; and the 

United National Industrial Development Organization (1975) choose to call it the 

Operation Phase. This study uses the term "Transfer" to describe the last phase 

because it implies more accurately that the duty to the client does not end once the 

project schedule reaches completion. 

' Phase 
1 

2 

3 

4 

Question 6 did not intend to solve the debate about when a project's life cycle ends. 

The question also does not make claims about the end of a project being equal to 

the finishing of a project or the cessation of the product or service support. Hartman 

(1 995) finds "heated and constructive debate" when he asked in his study 'When is 

the project finished." (p. 4). Thus, Question 6 sought only to identify what phase the 

project fit within at the time of the survey. 

Table 37 shows the results of the frequency of responses by phase at the time of the 

survey. The numbers in the first column on the left of the table correspond to the 

phases as discussed in Table 36. 

Label 
Conceptualization 

Planning 

Implementation 

Transfer 

Description 
Examine environment, basic strategy developed, 
preliminary goal and establish alternative 
courses of action. 

--- 
Prepare cost, schedule, budget, personnel, and 
performance elements to determine best fit. 

Produce project work by transforming elements 
into a final product for final marketing or sales. 

Refers to post installation and transfer of 
productlservice to the client. Product is tested, 
accepted and serviced or maintained by owner 



Table 37: Current Project Phase 

Phase Now 

(Source: Question 6, Surveys 1 and 2) 

Phase Now 
1 
2 
3 
4 
Non response 
N = 

5.2.6 Question 7 
Question 7 asked participants to report what they believed to be the most important 

phase in determining project success. Subjects had the option of selecting one or all 

four phases. Since only three of the respondents selected more than one phase, the 

multi-phase selections did not warrant further analysis. Overall, the data in Table 38 

show the planning phase (38.6%) to be the most critical in determining the success 

of a virtual project. As well, respondents reported the implementation phase as the 

second most critical phase (22.9%). Together, these phases account for 61 3% of 

Frequency 
6 

11 
34 
34 
5 
90 

the perceived importance of the phases that determine the success of a virtual 

project. As shown by the results of Question 6, the majority of respondents' projects 

had already advanced to either the implementation or final phase of completion 

when they filled out the survey. 

Percent 
6.7 

12.2 
37.8 
37.8 

5.6 
100.0 

Cumulative 
Percent 

6.7 
18.9 
56.7 
94.4 
100.0 



Table 38: Project Phase Determining Success 

Phases & Success 

(Source: Question 7 Surveys 1-2) 

This question about the importance of the project phase in determining success 

relates to hypothesis Hla. Note the following connection between the research 

question from Research Area 1 (RAI) and hypothesis HI a. 

Cumulative 
Percent 

21.7 
60.2 
83.1 

100.0 

b 

The results of the Chi-Square hypothesis tests, as shown in Table 39, reveal an 

normal distribution, and thus, the results do not occur by chance alone (X2 = 17.61, 

d.f. 3, p = <.001). The test results exceed the critical table value of (x* = 16.27, d.f. 3, 

p = c.001 as shown in Cooper and Emory (1995). The results support the decision to 

fail to reject the null hypothesis (null stated that the implementation phase does not 

appear most critical to determining project success). Rather, the Planning Phase, 

not the Implementation Phase appears to be the most critical in determining success 

in virtual projects. 

Percent 
21.7 
38.6 
22.9 
16.9 

100.0 

Phases 
1 
2 
3 
4 

Frequency 
36 
64 
38 
28 



Table 39: Chi-Square of Phase Determining Success 

Test Statistics 

a- 0 cells (.O%) have expected frequenaes less than 5. 

(Source: Question 7 Surveys 1-2) 

Statistics 
Chi-square 
d f 
Signifcance 

Overall, Question 1-7 focuses on the project as the unit of analysis. The next set of 

questions (62-64) provides some background information about the organization as 

the unit of analysis. Together, these questions provide information about the nature 

of virtual project teams within the larger context of organizations. 

Phases & 
Success 

17.614 
3 

.OOl 

5.2.7 Question 62 
Question 62 asks respondents to report the approximate size of their parent 

organization's gross revenue (the organization that they report to primarily) as an 

indicator of the size of the projects being reported in Surveys 1 and 2 (Table 40). 

Table 40: Organization's Gross Revenue (Cdn) 

REVENUE 

(Source: Question 62 Surveys 1 and 2) 

Revenue Range 
Non response 
< 1 Millon 
I - 10 Million 
1 1 - 100 Million 
101 Million - I Billion 
> I Billion 
Don't know 
N = 

Percent 
6.7 

12.2 
15.6 
21 .I 
16.7 
24.4 
3.3 

100.0 

Frequency 
6 

11 
14 
19 
15 
22 

3 
90 

Cumulative 
Percent 

6.7 
18.9 
34.4 
55.6 
72.2 
96.7 

100.0 
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Table 40 provides a summary of the gross annual revenue broken into ranges. Table 

40 shows that almost a quarter (24.4%) of organizations' gross revenues fall within 

greater than the one billion dollar range. The data analysis shows the mean of the 

distribution to be 3.00 (Std. = 1.64). This indicates that the gross annual revenue 

reported by participants' falls with a range of 1 1 million to 100 million dollars per 

year. 

5.2.8 Question 63 
Question 63 asks respondents how many team members forms the core of their 

project team. One respondent reported that the core team had 300 members and 

one respondent reports being the only core team member. The average size of the 

respondent's virtual project teams was I 1 members (x=10.69), Std. = 10.73). When 

the two extreme scores are excluded, as mentioned above, the distribution of scores 

appears more evenly distributed. However, the distribution tails still appear flat, 

suggesting a platykurtic (flatter than normal) distribution. Overall, the data show high 

variability in the number of core members reported, perhaps due to the nature of 

members entering and leaving the team at any given time. This question did not 

track the daily activities of the individual participants. 

5.2.9 Question 64 
Question 64 asks subjects to report how they preferred to be contacted for the 

research. The list of possible contact options included mail, phone, fax, e-mail, and 

Internet. The frequency table (Table 41) shows the percent and cumulative 

percentage for the survey sample (one missing response, N= 89). The majority 

(50%) of respondents indicate that they prefer to be contacted via e-mail, regardless 

of how they received the survey. 



Table 41 : Contact Preference 

Media Choice 

(Source: Question 64 Survey 1-2) 

Another 20% of respondents prefer the phone as a contact medium. Mail and 

Internet appear equal in level of preference at 12.2% each. The fax appears as the 

least desirable contact medium reported by the study sample (4.4%). The small 

standard deviation (Std. = 1.27) suggests a normal spread of scores from the 

distribution's median (mdn = 4). 

Media Choice 
Mail at work 
Phone 
Fax 
Email 
Internet website 
N = 
Non response 
Total N = 

5.3 Organization of the Results Concerning Success 
The reporting of the next part of the data becomes somewhat complex because of 

the use of the first survey to help define the constructs for the second survey, and 

Percent 
12.2 
20.0 
4.4 

50.0 
12.2 
98.9 

1.1 
1 00.0 

Frequency 
I 1  
18 
4 

45 
I 1  
89 
I 

90 

use of the second survey to refine the third survey. Thus, splitting the analysis of the 

data into success indicators (subsections 5.3.1 - 5.4.7) and success criteria 

(subsections 5.5.1 - 5.5.7) served as the least complex way to organize the data 

analysis. 

First, subsections 5.3.1- 5.3.12 present the success indicator data from survey 1, 

Questions 9-58. These questions provide some of the data needed to test the 

second part of hypothesis H I  b (virtual project teams perceive success indicators 

differently from traditional project teams). Section 5.4 presents data from Survey 2 

Valid Percent 
12.4 
20.2 
4.5 

50.6 
12.4 

100.0 

Cumulative 
Percent 

12.4 
32.6 
37. I 
87.6 

100.0 

1 
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(Questions 18-22). These questions examine success indicators from a categorical 

approach as opposed to the ranking method used in Survey 1. Finally, subsection 

5.4.7 provides a summary of the findings from Survey 3. 

Next, Survey 2, Question 10 provides data to test the first part of hypothesis H I  b 

(virtual project teams perceive success criteria differently from traditional project 

teams). As well, Survey 3, Question 4.2 - 4.3 examines and tests the validity of 

findings about success criteria from Survey 2 (Question 10). Section 5.5 contains the 

results of the analysis of these questions about success criteria. Finally, section 5.6 

provides a summary of the PMI research study results that help to confirm or 

disconfirm findings about success criteria from Survey 1 and survey 2. 

5.3.1 Survey I: Overview of Critical Success Factors 
As explained in Chapter 4, Pinto and Slevin (1 992) created the PIP to assess how 

teams ranked the importance of a set of 10 Critical Success Factors (CSFs). Each of 

the 10 success factor questions on the PIP contained five subquestions (SQs). 

Survey 1 examines each CSF in the same way as the PIP did by asking participants 

to answer five SQs for each of the 10 success factors (Appendix F, survey 1). As 

discussed in Chapter 2, the dissertation uses the term Critical Success Indicator 

(CSI) instead of CSF when discussing the processes or events that the team should 

pay attention to in order to increase their chances of success during the project. 

However, the term CSF will be used in the analysis of the data from Survey 1 only to 

avoid confusion when referencing the PIP instrument. The analysis of each factor 

begins with a brief statement about the meaning of each construct as expressed in 

the PIP. The main findings for each success factor (1-1 0) appear in descriptive 

statistics tables. 

The next part of the analysis focuses on finding any correlations (relationships) 

between CSFs examined in survey 1. The analysis of the data generated by the PIP 

SQs differs from work done by Pinto and Selvin in that they did not test the PIP 

questions on virtual projects (or at least they did not distinguish between traditional 



or virtual projects). However, the PIP instrument, based on 400 traditional projects, 

did provide a way to find out if the instrument validated the dissertation data. 

5.3.2 Critical Success Factor 1 (FI) - Project Mission 
Project Mission refers to "the initial clarity of goals and general direction" (Pinto and 

Slevin, 1987, p. 2). Survey 1 asks participants indicate their level of agreement on a 

7-point Likert scale for each of the 50 SQs (five questions for each of 10 CSFs). The 

Likert scale anchors range from Strongly Agree (1) to Strongly Disagree (7). 

Appendix I contains the Codebook that describes each of the 7 scale items. Table 

42 shows a breakdown of responses for each of the five SQs for factor 1 (Question 

9, survey I )  that examines the construct "Project Mission". 

As predicted by the authors of the PIP instrument, the mean for each of the 5 SQs 

show little variation. All SQs had 49 responses, except SQ4, where one subject 

failed to respond. Means (x) reported for each SQ for Factor 1 include: 

SQl (x = 1.84); SQ2 (x = 1.65); SQ3 (x = 1 -53); SQ4 (x = 2.02); and SQ5 (x = 1.76). 

As well, the data in Table 43 show little variation in the Standard Error or spread of 

scores about the mean, where scores range between (se =. 19 - .13). 

Table 42: Frequency Table for Factor I - Project Mission 

Descriptive Statistics 

Source: Questions 9-13 (SQI to SQ5, Survey 1) 

Factor 1 
Ql 
Q2 
Q3 
Q4 
Q5 

_I 

N 
Statistic 

49 
49 
49 
48 
49 

Std. 
Statistic 

I .30 
1.05 
.96 

1.25 
.92 

Mean 
Statistic 

1.84 
I .65 
1.53 
2.02 
I .76 

Std. Error 
.I 9 

.I 5 

.I4 

.I 8 

.I 3 



Reliability estimates using the Cronbach Alpha (a) calculation tests for internal 

consistency, which measures the degree to which a measurement acts free of 

random or unstable error (Cooper and Emory, 1995). In this research, the check for 

internal consistency shows the degree to which the PIPS SQs appear homogeneous 

and equally capable of reflecting the underlying respective construct that form the 10 

CSFs. The SSPS internal consistency check for Question 9-1 3 (SQI -SQ5 for Factor 

1) finds an acceptable level of homogeneity between the five SQs, where alpha (a) = 

.7615 (out of a total of 1 .OO or perfect score). 

5.3.3 Critical Success Factor 2 (F2) - Top Management Support 
Top Management Support refers to "willingness of top management to provide the 

necessary resources and authority or power for project success" (Pinto and Slevin, 

1987, p. 2). 

Means for each of the 5 SQs for F2 appear similar. Means (x) reported for each SQ 

for Factor 2 include: SQ1 (x = 3.08); SQ2 (x = 2.84); SQ3 (x = 2.45); SQ4 (x = 2.67); 

and SQ5 (x = 2.57). All 49 respondents answered all 5 SQs. As well, data in Table 

42 show little variation in the Standard Error or spread of scores about the mean, 

where score range between (se =.20 - .23). 

Table 43: Frequency Table - Factor 2 

Descriptive Statistics 

(Source: Questions 14-18 (SQI to SQ5), Survey 1) 

Std. 

Statistic Factor 2 
SQI 
SQ2 
SQ3 
SQ4 
SQ5 

N 
Statistic 

49 
49 
49 
49 
49 

Mean 
Statistic Std. Error 

3.08 
2.84 
2.45 
2.67 
2.57 

.22 ' 1.54 

.25 

.20 
-23 
-23 

1.78 
1.42 
1.63 
1.59 
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The SSPS internal consistency check for Question 14-18 (SQI-SQ5) finds a high 

level of homogeneity among the five subquestions (alpha (a) = .8382). 

5.3.4 Critical Success Factor 3 (F3) - Project SchedulelPlan 
The Project ScheduleIPlan refers to "a detailed specification of the individual action 

steps required for project implementation" (Pinto and Slevin, 1987, p. 2). 

Means for each of the 5 SQ for F3 appear similar. The means reported in Table 40 

appear as follows: SQ1 (x = 2.41); SQ2 (x = 1.78); SQ3 (x = 2.43); SQ4 (x = 2.06); 

and SQ5 (x = 2.88). All 49 respondents filled out each SQ for F3. As well, Table 45 

show that little variation occurs in the Standard Error or spread of scores about the 

mean, where scores range between (se=.17 - .24) 

Table 44: Frequency Table for Factor 3 

Descriptive Statistics 

Source: Questions 19-23 (SQI to SQ5), Survey 1) 

The SSPS internal consistency check for Question 19-23 (SQI -SQ5) found a high 

level of homogeneity, where alpha (a) = ,761 5. 

Factor 3 
SQ? 
SQ2 
SQ3 
SQ4 
SQ5 

5.3.5 Critical Success Factor 4 (F4) - Client Consultation 
Client Consultation refers to "communication, consultation, and active listening to all 

impacted parties" (Pinto and Slevin, 1987, p. 2). 

N 
Statistic 

49 
49 
49 
49 
49 

Std. 
Statistic 

I .27 
1.18 
1.72 
1.23 
1.67 

b 

Mean 
Statistic 

2.41 
I .78 
2.43 
2.06 
2.88 

Std. Error 
. I8 
. I7 
.25 
.I 8 
.24 
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Means for each of the 5 SQ appear similar where SQ1 (x = 1.92); SQ2 (x = 1.82); 

SQ3 (x = 2.02); SQ4 (x = 2.24); and SQ5 (x = 2.33). All 49 respondents responded 

to each of the five SQs. As well, Table 45 reports little variation in the Standard Error 

or spread of scores about the mean, where score ranges between (se= .20 - .23). 

Subquestion 3 (1 agree with upper management on the degree of my authority and 

responsibility for the project) displays the tightest clustering of responses around the 

mean. The SSPS internal consistency check for Question 24-28 (SQI-SQ5) finds an 

acceptable level of homogeneity, where alpha (a) = .7920. 

Table 45: Frequency Table for Factor 4 - Client Consultation 

Descriptive Statistics 

Source: Questions 24-28 (SQI to SQ5), Survey 1) 

5.3.6 Critical Success Factor 5 (F5) - Personnel 
The term personnel refers to, "recruitment, selection, and training of the necessary 

personnel for the project team" (Pinto and Slevin, 1987, p. 2). 

Factor 4 
SQI 
SQ2 
SQ3 
SQ4 
SQ5 

Means for each of the 5 SQ appear similar where SQ1 (x = 2.29); SQ2 (x = 3.00); 

SQ3 (x = 3.10); SQ4 (x = 3.63); and SQ5 (x = 3.35). All 49 respondents responded 

to each of the five SQs. As well, Table 46 shows that little variation exists in the 

data, especially in the Standard Error or spread of scores about the mean, where 

scores range between (se=.I 8 -.24). The SSPS internal consistency check for 

Question 29-33 (SQI-SQ5) finds a high level of homogeneity, where alpha (a) = 

,735. 

N 
Statistic 

49 
49 
49 
49 
49 

Std. 
Statistic 

I .35 
I .24 
I .28 
I .25 
I .09 

Mean 
Statistic 

1.92 
1.82 
2.02 
2.24 
2.33 

Std. Error 
.I 9 
.I 8 
. I 8  
.I 8 
. I6 



Table 46: Frequency Table for Factor 5 - Client Consultation 

Descriptive Statistics 

Source: Questions 29-33 (SQI to SQ5), Survey 1) 

Factor 5 
SQl 
SQ2 
SQ3 
SQ4 
SQ5 

_I 

5.3.7 Critical Success Factor 6 (F6) - Technical Tasks 
Technical tasks refer to "recruitment, selection, and training of the necessary 

personnel for the project team" (Pinto and Slevin, 1987, p. 2). 

Means for each of the 5 SQ appear similar where SQ1 (x = 2.55); SQ2 (x = 2.06); 

SQ3 (x = 2.14); SQ4 (x = 2.02); and SQ5 (x = 2.41). All 49 respondents responded 

to each of the five SQs. As well, the data in Table 47 show little variation in the 

Standard Error, where scores range between (se=.I 5 -.22). 

N 
Statistic 

49 
49 
49 
49 
49 

Table 47: Frequency Table for Factor 6 - Technical Tasks 

Descriptive Statistics 

Std. 

Statistic 
1.26 
I .61 
1.60 
1.68 
I .49 

Mean 

Source: Questions 34-38 (SQI to SQ5), Survey 1) 

Statistic 
2.29 
3.00 
3.10 
3.63 
3.35 

Std. Error 
. I8 
.23 
.23 
.24 
.21 

Std. Deviation 
Statistic 

1.39 
1.33 
1.31 
1.03 
I .53 

Factor 6 
SQI 
SQ2 
SQ3 
SQ4 
SQ5 

N 
Statistic 

49 
49 
49 
49 
49 

Mean 
Statistic 

2.55 
2.06 
2.14 
2.02 
2.41 

Std. Error 
.20 
.I 9 
.I 9 
.1 5 
.22 
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The SSPS internal consistency check for Question 34 -38 (SQI-SQ5) finds an 

acceptable level of homogeneity, reporting alpha (a) = .7871. 

5.3.8 Critical Success Factor 7 (F7) - Personnel 

The term personnel refers to, "recruitment, selection, and training of the necessary 

personnel for the project team" (Pinto and Slevin, 1987, p. 2). 

Means for each of the 5 SQ appear similar where SQ1 (x = 2.53); SQ2 (x = 2.43); 

SQ3 (x = 2.39); SQ4 (x = 1.53); and SQ5 (x = 2.71). One missing response meant 

that 48 respondents filled out each SQ. As well, Table 48 reports little variation in the 

Standard Error or spread of scores about the mean, where scores range between 

(se=.18 - .24). 

The SSPS internal consistency check for Question 39-43 (SQI-SQ5) finds an 

acceptable level of homogeneity, where alpha (a) = .7871. 

Table 48: Frequency Table for Factor 7 - Client Acceptance 

Descriptive Statistics 

Source: Question 39-43 (SQI to SQ5), Survey 1) 

5.3.9 Critical Success Factor 8 (F8) - Monitoring and Feedback 
Monitoring and Feedback refers to, "recruitment, selection, and training of the 

necessary personnel for the project team" (Pinto and Slevin, 1987, p. 2). 

Std. Deviation 
Statistic I 

1.61 
I .72 
1.58 
.79 
I .44 

Factor 7 
SQI 
SQ2 
SQ3 
SQ4 
SQ5 

N 
Statistic 

49 
49 
49 
49 
48 

Mean 
Statistic 

2.53 
2.43 
2.39 
1.53 
2.71 

Std. Error 
.23 
.25 
.23 
.I1 
.21 
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Means for each of the 5 SQ appear similar where SQ1 (x = 2.27); SQ2 (x = 2.10); 

SQ3 (x = 2.16); SQ4 (x = 2.24); and SQ5 (x = 2.20). All 49 respondents filled out 

each of the five SQs. As well, Table 49 reports little variation in the Standard Error or 

spread of scores about the mean, where score range between (se=.19 - .22). 

Table 49: Frequency Table for Factor 8 - Monitoring and Feedback 

Descriptive Statistics 

Source: Question 44-48 (SQI to SQ5), Survey 1) 

The SSPS internal consistency check for Question 44-48 (SQI-SQS) found a very high 

level of homogeneity, where alpha (a) = ,8791. 

Std. Deviation 
Statistic 

1.32 
I .46 
1.57 
1.36 
1.46 

5.3.10 Critical Success Factor 9 (F9) - Communication 
The term Communication refers to "the provision of an appropriate network and 

necessary data to all key actors in the project implementation" (Pinto and Slevin, 

1987, p. 2). Means for each of the 5 SQ appear similar where SQ1 (x = 2.12); SQ2 

(x = 2.61); SQ3 (x = 2.61); SQ4 (x = 2.59); and SQ5 (x = 2.39). All 49 respondents 

responded to each of the five SQs. As well, Table 50 shows little variation in the 

Standard Error or spread of scores about the mean, where scores range between 

(se=.17 - .24. 

Factor 8 
SQI 
SQ2 
SQ3 
SQ4 
SQ5 

_I 

N 
Statistic 

49 
49 
49 
49 
49 

Mean 
Statistic 

2.27 
2.10 
2.16 
2.24 
2.20 

Std. Error 
-19 
.21 
.22 
.I 9 
.21 



Table 50: Frequency Table for Factor 9 - Communication 

Descriptive Statistics 

Source: Question 49-53 (SQI to SQ5), Survey 1) 

The SSPS internal consistency check for Question 49-53 (SQI-SQ5) finds a high level 

of homogeneity, where alpha (a) = .8425. 

Factor 9 
SQ1 
SQ2 
SQ3 
SQ4 
SQ5 

> 

5.3.1 I Critical Success Factor 40 (FIO) - Trouble-Shooting 

N 
Statistic 

49 
49 
49 
49 
49 

Trouble-Shooting refers to the "ability to handle unexpected crises and deviations 

from the plan" (Pinto and Slevin, 1987, p. 2). 

Std. Deviation 
Statistic 

1.18 
1.46 
1.69 
I .34 
I .38 

Mean 

Means for each of the 5 SQ appear similar where SQ1 (x =I .98); SQ2 (x =2.67); 

SQ3 (x =2.16); SQ4 (x =2.67); and SQ5 (x =2.71). All 49 respondents responded to 

each of the five SQs. As well, Table 50 reports more variation than in any of the 

other questions. The Standard Error or spread of scores about the mean range fall 

between se=.16 - .25 (Table 51). The SSPS internal consistency check for Question 

54-58 (SQI -SQ5) finds an acceptable level of homogeneity, reporting alpha (a) 

=.7611. 

Statistic 
2.12 
2.61 
2.61 
2.59 
2.39 

Std. Error 
. I7  
.21 
.24 
.19 
.20 



Table 51: Frequency Table for Factor 10 - Trouble-Shooting 

Descriptive Statistics 

(Source: Questions 54-58 (SQI to SQ5), Survey 1) 

5.3.1 2 Summary of Critical Success Factors (Survey I ) 
Table 52 shows the results of the data analysis of all 10 factors. The table shows the 

Factor 10 

descriptive statistics for the grouped data showing the grand mean, Std. and 

N 
Statistic 

Standard Error as a single value representing each of 5 SQs for each factor. 

Std. Deviation . 
Statistic 

Mean 

The means reflect the relative importance indicated by the survey rating scale (1 = 

very critical to 7 not critical) of each of the factors, with x = 1.76 (FI); x =2.72 (F2); x 

= 2.31 (F3); x = 2.07 (F4); x = 3.07 (F5); x = 2.24 (F6); x = 2.32 (F7); x = 2.20 (F8); x 

= 2.47 (F9); x = 2.44 (F10). Overall, the low Standard Error confirms that the survey 

data from this sample appears close to the true population (p) mean. 

1.46 
1.30 
1.11 
1.55 
1.78 

A 

SQI 
SQ2 
SQ3 
SQ4 
SQ5 

Statistic Std. Error 
.21 
.I9 
-16 
.22 
.25 

49 
49 
49 
49 
49 

1.98 
2.67 
2.16 
2.67 
2.71 



Table 52: Frequency Table for Factors 1-1 0 

Descriptive Statistics 

Source: Question (9-58). Survey 1) 

Critical Success 
Factors 

FACTOR-I 
FACTOR-2 
FACTOR-3 
FACTOR-4 
FACTOR-5 
FACTOR-6 
FACTOR-7 
FACTOR-8 
FACTOR-9 
FACTOR-I 0 

Tables 53 and 54 both show that respondents perceive these 10 factors to be critical 

to project success. Table 53 reports the cumulative frequency for each factor. The 

far left column contains the positive Likert scale ratings 1-3 - Always (I), Somewhat 

(2) or Sometimes (3) critical. For example, for Factor I, 54.1 % of the responses fell 

in the "always critical" (Likert rating scale value of 1). As a cumulative percentage, 

Factor 1 data show 91.8% agreement about this factor being Always (I), Somewhat 

(2) or Sometimes critical (3). Cumulative frequencies for scale selections 1 - 3 

appear as follows: Factor 2 (78.4%); Factor 3 (85.3%); Factor 4 (89%); Factor 5 

(66.5%); Factor 6 (88.2%); Factor 7 (82.4%); Factor 8 (88.2%); Factor 9 (84.1%), 

and Factor 10 (81.2%). Figure 14 displays the cumulative frequency of the first three 

choices on the Likert Scale (Always, Somewhat or Sometimes). As a cumulative 

percentage, Factor 5 (Personnel) had the least percentage agreement (66.5%) 

about its level of criticality in determining project success. Factor 2 (Top 

Management Support) had the second lowest percentage agreement at 78.4%). 

N 

Statistic 
244 
245 
245 
245 
245 
245 
244 
245 
245 
245 

Mean 

Statistic 
1.76 
2.72 
2.31 
2.07 
3.07 
2.24 
2.32 
2.20 
2.47 
2.44 

Std. 

Statistic 
1.11 
I .60 
I .47 
I .25 
1.59 
I .33 
1.51 
I .43 
I .42 
I .48 
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Table 53: Cumulative Frequency by Factor 

(Source: Individual Frequency Tables Q9-58, Survey 1) 

Figure 14: Percentage Agreement by Factor 

FACTORS 

Cummulative Percent - Agreement 
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Factors 
\ 

Scale 
1 
2 
3 

(Source: Questions (9-58), Survey 1) 

Next, Table 54 (left hand column) shows the ranking order of importance for 

traditional teams as put forth by the work of Pinto and Slevin. The right hand column 

of Table 54 shows the ranks determined by the results of this research. Project 

Mission did not change in rank. Client Acceptance and Communication appear as 

the only CSFs to change by only one rank (increased in importance) compared to 

the results of the Pinto and Slevin study. However, only Top Management 

Commitment dropped significantly in ranking from second to ninth in the dissertation 

findings. As well, the factor Personnel seems less important (Its rank dropped from 

I 

54.1 
83.2 

Q*.M .. ,-h.4.,as, 
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fifth to tenth). Conversely, Monitoring and Feedback increased in rank from eighth to 

third. 

Virtual rank from Questions 9-58, Survey 1) 

Table 54: Ranking of Factors 

The relationship between these 10 CSFs may also be examined. An estimation 

Factor 
Project Mission 
Top Management Support 
Project SchedulelPlan 
Client Consultation 
Personnel 
Technical Tasks 
Client Acceptance 
Monitoring and Feedback 
Communication 
Trouble Shooting 

technique called a non-parametric bivariate linear correlation provides a way to 

measure the magnitude of the relationship where the variance squared explains the 

(Source: Traditional rank from Pinto and Slevin, 1992 

Traditional 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 

common variance (Cooper and Emory, 1995). Kendall's tau-b test appears as the 

Virtual 
1 

[~~F~@ff@~ 
5 
2 

'Qpgq$r$yfJ'@#,@&,$ 
~k?i*&-:4 .,d%A,%>d*, 

4 
6 

$ ~ ~ g : t : & ~ ~ ~ g ~  *>h~rb,lh.b,d I cam 

8 
7 

best fit to test the correlations from ordinal, ranked variables since the test takes ties 

into account. The sign of the coefficient indicates the direction of the relationship, 

and its absolute value indicates the strength, with larger absolute values indicating 

stronger relationships (possible values range from 1 .OO to -1.00). However, 

correlation coefficients of any magnitude or sign, regardless of statistical significance 

do not imply one variable causes the other to increase or decrease, only that they 

move together. 

The data in Table 55 show that certain relationships between success indicators 

appear stronger than others. Some correlations between the 10 factors met 

statistical test requirements of significance p= e.05; however, the effect size of less 

than ,200 did not warrant further reporting. Only the strongest measures of 



association appear in Table 55 (those 2.00 and above), meeting a more stringent 

significance level of p= e.01. 

Table 55: Significant Correlations between Factors 1-1 0 

Factor Key 

1 Project Mission 

2 Top Management Support 

3 Project SchedulelPlan 

5 Personnel 

6 Technical Tasks 5 -10  

4 Client Consultation 

Factor 
Correlations 

1 - 8  
2 - 6  
3 - 8 
3 - 5  

I I 

(Source: Questions (6-58), Survey 1) 
**Statistically significant correlations at p. c01. 

Effect Size** 

.228 

.217 
,321 
.284 

I 

7  Client Acceptance 

8 Monitoring and Feedback 

9 Communication 

10 Trouble-Shooting 

Overall, the CSF "Communication" appears most often in the correlations as well as 

being most highly correlated (largest effect size) with other the CSFs. The strongest 

correlation occurs between Communication and Client Acceptance (r, = .382). Also, 

communication appears associated with Top Management Support (r, =.282), Client 

Consultation (r, =.374) and Technical Tasks (r, =.235). 

4 - 2  

The summary below provides a reminder of the link between the research question 

R l  b and hypothesis HI  b prior to hypothesis testing. 

,232 

6 - 8 
7 - 6  
9 - 7  
9 - 2  
9 - 4  
9 - 6  

Survey 1, Questions 9-58 (survey 1) provided data to test the second part of 

hypothesis H I  b (virtual project teams perceive success indicators differently from 

traditional project teams). The results of the hypothesis test of Survey 1, Questions 

9-58, show that the results did not occur due to chance alone. The Kolmogorov- 

.28 1 
-335 
.382 
.282 
.374 
.235 
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Smirnov (2-tailed) significance test results showed a statistically significant 

difference at p. ~ 0 0 1  between the 10 CSFs identified by Pinto and Slevin. The test 

result initiated the decision to fail to accept the null hypothesis that the perception of 

success indicators does not differ between virtual project teams and traditional 

teams. The significance test value for each factor exceeds the standard significance 

test table value (1 -63, p = c.01) as shown in Cooper and Emory (1995) were N = 
>35. The test values appear as follows: 

Factor I = 4.59 Factor 6 = 4.45 
Factor 2 = 4.03 Factor 7 = 4.1 7 
Factor 3 = 4.72 Factor 8 = 4.78 
Factor 4 = 3.93 Factor 9 = 4.46 
Factor 5 = 3.1 8 Factor 10 = 5.06 

5.4 Survey 2: New Framework for Success Indicators 
Questions 18-22 also sought to answer the first part of question from Research Area 

(Rla) as discussed in Chapter 4. The specific research question asks, "What 

success indicators and criteria appear critical in virtual projects, and what kind of 

relationship exists?" As discussed in Chapter 2, this dissertation applies a relatively 

new framework to examine the nature of success indicators. Survey 2 uses this 

framework to collect data about success indicators. The framework allows 

respondents to categorize success indicators within specific contexts, unlike the data 

collection that results in the formation of ranked lists of CSFs. Belassi and Tukel 

(1 996) notes that responses to the categorization framework appear quite different 

than that of ranked lists. 

Like their study, the current research does not intend to directly compare the results 

with ranked lists derived from data collection approaches like the PIP instrument 

(Questions 9-58, Survey 1). Belassi and Tukel (1996) did not imply that the levels 

referred to a hierarchy or that the levels should be judged as superior, or inferior 

(higher or lower) to one another. They tested this framework on traditional projects 
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only. Thus, the application of the categorization framework in the context of virtual 

project teams appears as the first of its kind. 

Questions 18-22 (Survey 2) asks participants to select any or all 29 Critical Success 

Indicators (CSls) from the key (Appendix F contains Survey 2 which shows the list of 

29 CSls) that they knew from direct or indirect experience, to be most critical to one 

or more of the five contexts (levels) as outlined by Belassi and Tukel (1996) and 

shown in Table 17, Chapter 4). Participants grouped a total of 29 CSls into five pre- 

determined levels (Project, Environment, Team, Organization and Project 

Leadership). Categorization allows participants to include a CSI in one or more 

levels. For example, participants had the choice of including "Trust" in none, one or 

more of the five levels. Chapter 2 provides a full discussion of the process of 

selecting variables (success indicators) and using the Belassi and Tukel 

classification framework to examine success indicators. 

Subsections 5.4.1 - 5.4.5 present the most significant results (top five indicators) 

from the data analysis to assist in making sense of a large volume of data. Thus, 

data tables only report the top five success indicators for each of the five levels from 

Questions 1 8-22, Survey 2. 

5.4.1 Question 12: Project Team Level 
No tests of the measure of association between the top five variables of any of the 

groups could be run because the respondents had the flexibility of selecting how to 

group the 29 success indicators. Thus, data sets appear uneven (for example, the 

frequency counts for the top five indicators in the Project Level had under 30 

responses, ranging from 23 for Top Management Commitment and 20 for 

Organizational Structure). Thus, the analysis focuses on descriptive statistics and 

frequency analysis to provide a clear and simple picture of the data. Figure 15 

provides a graphic representation of the five most mentioned CSls that subjects 

placed in the Project Team level category. 



Figure 15: Project Team Level 

Project Team Level Success Indicators 

Success Indicators 

m Trust 
Commitment 

The top five indicators mentioned by percentage (based on the number of 

respondents who selected the CSI) appear as follows: Open Communication (84%), 

Commitment (72.5%), Fun (77.5%), Communication Skills (80%) and Trust (75%). 

5.4.2 Question 13: Project Level 
Figure 16 provides a graphic representation of the five most mentioned dimensions 

of success that participants placed in the Project level. The top five indicators by 

percentage (based on the number of respondent who selected the CSI) of 

responses appear as follows: Top Management Commitment (58%), Organizational 

Structure (50%), Project Mission (58%), Clear Business Direction (52%) and 

Alignment (50%). 



Figure 16: Project Level 

Project Level Success Indicators 

Success Indicators 

H Top Management Commitment 
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HI Alighnment (businesslproj. goals) 

5.4.3 Question 14: Environment Level 
Figure 17 provides a graphic representation of the five most mentioned dimensions 

of success that participants placed in the Environment level. The percentages of 

responses (based on the number of respondents who selected the CSI) appear as 

follows: Top Management Commitment (56%), Open Communication (55%), Culture 

(52%) and Alignment of Business and Project Goals (44%). 
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Figure 17: Environment Level 
- 

Environment Level Success Indicators 
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5.4.4 Question 15: Project Leadership Level 
Figure 18 provides a graphic representation of the five most mentioned dimensions 

of success that participants placed in the Project Leadership level. The percentage 

of responses (based on the number of respondent who selected the CSI) appear as 

follows: Project Manager Skills (83%); Planning and Control (63%); Top 

Management Commitment (55%), Top Management Commitment (55%) and 

Competence (60%). 



Figure 18: Project Leadership Level 
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5.4.5 Question 16: Organization Level 
Figure 19 provides a graphic representation of the five most mentioned dimensions 

of success that participants placed in the Organization Level. The percentages of 

responses (based on the number of times the indicator selected as critical) appear 

as follows: Top Management Commitment (75%), Project Organizational Structure 

(60%), Clear Business Direction (65%), Culture (50%) and Alignment (Business1 

Project Goals) (70%). 



Figure 19: Organization Level 
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5.4.6 Survey 2: Summary of Success Indicator Results 
The findings show that the five levels in the categorization framework do not all 

seem equally important when grouping success indicators. The Team, Organization 

and Project Leadership levels appear as the most important contexts on the basis of 

the frequency counts (represented by percentages) for each five critical success 

indicators at each of the five levels. Table 56 shows the rank of each of the five 

levels (1 = most important and 5 = least important) in determining success. The 

results show the Project Team as the most important level as determined by the 

highest percentages for each CSI reported by participants (Table 55). 

Table 56: Ranking of Success Indicator Group 

Level 
Project Team 
Organization 
Proiect leaders hi^ 

Rank of Importance 
I 
2 
3 

Project 
Environment 

4 
5 



Table 57 shows the ranking of the top 10 success indicators at the Project Team 

level, in order of importance (1 = most important to 19 = least important). 

Table 57: Ranking of Success Indicators 

Open Communication 
Communication Skills 
Fun 
Trust 
Commitment 
Culture 
Competency 
Project team experience 
Project manager skills 
Monitoring and Feedback 

Although this research focuses mostly on the Project Team level, mention of the 

other levels provide a context in which to examine other key findings. Thus, general 

patterns in the data suggest that Top Management Commitment plays a critical role 

in four of the five levels (Table 58). The results of Su,wey 2, Questions 18-22 

validate the findings in Survey 1 that shows Top Management Commitment ranked 

as less significant in virtual project teams than what Pinto and Slevin (1988) find in 

traditional project teams. However, the data from these questions do not have the 

power to explain what differences in virtual project teams contribute to the lower 

rating of Top Management Commitment. 

Table 58: Importance of Top Management Support (TMS) 

Level 

Organization 
Project Leadership 
Project 
Environment 
Project Team 

Rating TMS as most 
important (percent) 

75% 
55% 
58% 
56% 
33% 



228 
5.4.7 Survey 3: Success Indicator Results 

The results of Survey 2 assisted in the formation of questions to examine success 

indicators in Survey 3. Question 4.1, Survey 3 asks participants to rate the strength 

of the CSls in influencing the virtual project teams success. The survey asks 

participants to use a 5- point Likert Scale where 1 = very critical and 5 = not critical. 

To increase validity of results, participants chose from the same list of 29 CSls used 

in Survey 2, plus the addition of Planning, Competency (personal), Competency 

(technical) and Value Created. These indicators were included on the basis of 

comments from the Survey 2 respondents (total of 33 CSls). Survey 3 (Appendix F) 

contains the list of CSls, Survey 3). Two major differences on Survey 3 allow for a 

more in-depth examination of success criteria. Survey 3 only examines success 

indicators in the context of the Project Team level to keep the scope under control. 

As well, the Likert scale used in survey 3 provides a way to assess the strength of 

responses instead of just obtaining nominal data from categorization as per Survey 

2. Likert scale ratings provide information about the strength of each success 

indicator's contribution to the success of the team. 

The results from Question 4.1 (how do the following factors influence the virtual 

project team's success?) show the intensity of ratings of CSI at the level of the 

Project Team. Participants rate Open Communication (79%); Clear Business 

Direction (78%); Planning (73%)' Trust (69%), Communication Skills (69%), and 

Commitment (68%) as the indicators most critical to their teams' success. 

Measures of association calculated from Survey 3 data show the correlations 

between these CSls. Table 59 presents the results of the Spearman Rank 

Correlation test. The correlations between several of the CSls appear statistically 

significant at the p.<01 and p= c.05 level for two-tailed tests. For example, the 

strongest positive correlation exists between Trust and Clear Business direction (r, = 

-588, p. < 01). As well, a very strong correlation exists between the CSls 

Communication Skills and Open Communication (rs= ,529, p= c.0 1). However, 

Commitment does not highly correlate with any of the other four CSls. Overall, Open 
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Communication and Clear Business Direction appear most often, and most highly 

correlated with the other CSls in Table 58. 

Table 59: Success Indicator Correlations 

Virtual Project Team Success Indicators 

** - Correlation is significant at the .01 level (2-tailed). 

*. Correlation is significant at the .05 level (2-tailed). 

Indicators OC Trust 

Measures of association further tested by factor analysis show patterns among the 

variables that reveal underlying combinations of the variables that account for the 

variance in a phenomena (Cooper and Emory, 1995). Principal Component Analysis 

transforms a set of variables into com~osites (or models) whose components do not 

vary together. For example, one variable does not cause the other to increase or 

Open 
Communication 
(oc)  

Trust 

Communication 
Skills (CS) 

Fun 

Committment 
(c) 

Clear Business 
Direction (CBD) 

Planning 

1.000 

50 
.423*' 
.002 

50 
.529*' 
.OOO 
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.854 
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1.000 
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.479** 
,000 

50 

.313* 
,027 

50 
-.040 
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50 
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.OOO 
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.282 

50 
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.492*' 
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,282 

50 

1.000 

50 
-.057 
.696 

50 
.427*' 
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.854 
50 

-.040 
.784 

50 
.I33 
.358 

50 

-.057 
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50 

.453*: 
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decrease. Rather, variables appear related such that their presence accounts for the 

occurrence of a phenomenon. The linear combinations of variables in the factor 

analysis accounts for the variance in the data as a whole, with component 1 making 

up the best combination of variables for explaining the most amount of the variance. 

The remaining components explain the variance not accounted for by component 1. 

Table 60 presents the results of the rotated factor analysis. Rotation simplifies 

interpretation by displaying any variables that load on more than one factor, making 

interpretation difficult. Rotation helps distinguish the true factor loadings for each 

model. A factor loading refers to the estimates of variance in each variable 

accounted for by the components in the factors solution (models). Small values 

indicate variables that do not fit well with a model and can be dropped from further 

analysis. A maximum of three models normally account for a high proportion of the 

variance of a phenomenon. The variance not accounted for in the factor analysis 

models appears as residuals or unexplained variance. 

Table 60: Success Components - Team Level 

Rotated Component Matrif 

a* Five iterations 

Component 1 = Open Communication (.877) + Communication Skills (.828) + 

Planning (.787) account for 44.42% of the overall variance. Component 2 = Clear 

Business Direction (.822) + Trust (.759) + Fun (.773). Component 3 = Commitment 

F 

Success Indicators 
Fun 
Planning 
Clear Business Direction 
Communication Skills 
Open Communication 
Trust 
Committment 

Component Models 
I 

6.067E-02 
.787 
.245 
,828 
,877 
,343 

3.888E-03 

2 
,773 

8.865E-02 
.822 
.279 
1 99 
,759 

-1.84E-02 

3 
3.1 74E-02 
4. I 32E-02 
4.423E-02 
I .876E-02 
-5.66E-02 

-. 123 
,995 
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(.995), accounting for 14.40% of the variance. These 3 components show a 

cumulative percentage of 75.89% of the total variance. These success indicators 

account for a high percentage of the variance, meaning they provide a good model 

to explain what success indicators might increase the chances of having a 

successful virtual project team. In Component One, communication pertains to more 

to the internal functioning of the project team members that allows them to focus on 

the external issues such as planning. Planning, as the most critical phase of a 

project which may be more successful if the team pays attention to communication. 

Component 2 suggests that Trust and Fun provide the basis for the team to bond in 

a form of what Hartman (2000d) calls "tribalism" so that they may jointly proceed 

forward to attend to the business aspects of the project. As suggested in the 

literature, the virtual project team works on a trust basis such that the overall 

business direction is a shared responsibility. Component three shows a surprising 

result. Commitment as defined in this dissertation deals mostly with an authoritarian 

understanding. In the case of virtual project teams, respondents may have 

responded on the basis of their understanding of commitment from a trust 

perspective where a high level of personal commitment is a decision made 

internally, not imposed externally by an organization. 

5.5 Organization of Surveys 2 and 3 Success Criteria Results 
The most significant results from questions concerning success criteria from Surveys 

2 and 3 appear in the following subsections. First, subsection 5.5.1 presents the 

data about success criteria from Question 10, Surveys 2 and 3. Next, subsection 

5.5.2 presents the results of the analysis of success as a single measure (Question 

11, Survey 2). Then, subsection 5.5.3 presents the findings from the analysis of 

success criteria (12 dimensions) from Question 4.2, Survey 3. Subsection 5.5.4 

provides a summary of results about success as an overall concept (Question 4.3, 

Survey 3). Subsection 5.5.5 presents the results of the significance tests for 

Question 4.3, Survey 3. Section 5.6 provides a summary of the key results about 

success from Surveys 2 and 3. 
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5.5.1 Survey 2: Success Dimensions 
Survey 2, Question 10 asks participants to define project success in accordance with 

their current organization's definition. The open-ended short answer question format 

provides participants with the opportunity to respond on the basis of their own 

creativity. However, the open-ended format did not appear to stimulate creative 

thought about success outcomes, as initially anticipated by the researcher. The 

researcher uses the open-ended format to help avoid responder bias sometimes 

found by using forced choice lists in surveys. However, respondents only came up 

with a total of seven different success criteria deemed as important in judging the 

success of a project. 

Table 61 contains the frequency of mention of the seven dimensions of success 

identified by the survey participants (N = 40). The table shows that the most 

frequently mentioned success criteria include the following Quality (20.2%), On Time 

(1 9.1 %), On Budget (1 7.0%), Technical Success (1 3.8%), and Achieving the Project 

Goal (1 3.8%). 

Table 61: Success Criteria Frequency Table 

Success Criteria 

(Source: Survey 2, Question 10) 

Success Criteria 
Quality 
Client Satisfaction 
Technical Success 
On Time 
On Budget 
Achieving the Project Goal 
Team Dynamics 
N = 

Frequency 
19 
12 
13 
18 
16 
13 
3 

94 

Percent 
20.2 
12.8 

13.8 
19.1 
17.0 
13.8 
3.2 

100.0 
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The results in Table 60 show that a Quality Product (20.2%), On Time (19%), On 

Budget (17.0%), and Technical Success (13.8%) tied with Goals of the organization 

(1 3.8%) as the most frequently mentioned criteria for a successful project. Client 

Satisfaction (12.8%) and particularly, Team Dynamics (3.2%) appear as the least 

mentioned success criteria. 

The respondents most frequently mention Efficiency measures of success (i.e., time, 

cost) as the key success criteria in Question 10. Effectiveness criteria represented 

by Client Satisfaction, falls to the right of the value continuum as described in Figure 

8. Those criteria appear to be mentioned less often by the study participants. 

The following section presents the results of the hypothesis test linked to Research 

Areal, and the specific research question R lc  presented below. 

Table 62 displays the results of a Chi-Square significance test for nominal data. The 

hypothesis test results increase confidence that the results reveal a phenomenon 

rather than occurring by chance alone. The Chi-Square test results confirm that the 

results do not occur by chance alone. The test value of x2 = 12.63, d.f. = 6, p. = c.05, 

(one-tailed) meets the standard statistical table value of X2 -1 2.59, as shown in 

Cooper and Emory (1 995). 

Table 62: Chi-square Success Criteria 

Test Statistics 

a* 0 cells (.O%) have expected frequencies less than 5. 

Statistics 
Chi-square a 

d4 
Significance 

J 

Success 
Criteria 

12.638 
6 

.049 
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The tests results support the decision to fail to accept the null hypothesis: that virtual 

project teams consider Innovation success measures to be as critical as Efficiency 

success measures. Regardless of the team, it appears that lnnovation values are 

not on the radar screen in discussions about value and success 

5.5.2 Survey 2: Success as Single Outcome Measure 
Survey 2, Question 11 collects data about success as a simple, one-time measure. 

This question asks respondents to simply report whether they believe that their 

project was a success (or would be, on completion of the Transfer Phase). Table 63 

shows the coded responses yes (1) or no (2) in the form of a frequency table. The 

results show that 82.9% of respondents believe in the success of their project 

outcome, and only 17% report their projects as failures or believe that the projects 

would likely fail on completion. 

Table 63: Successful vs. Unsuccessful Projects 

SUCCESS 

(Source: Question 1 1, Survey 2) 

Project Outcome 
Successfu I 
Unsuccessful 
N = 

A Binomial test for significance (designed for nominal data) shows that the results 

did not occur by chance alone. The test values exceed the standard statistical 

values as cited in Cooper and Emory (1995). Thus, this finding did not occur by 

chance, suggesting that the findings are representative of the larger population. The 

observed distribution of data for successful projects = (X .83, p= e.001 and x =.I 7, 

p= g.001 for unsuccessful projects. 

Frequency 
34 
7 

41 

Percent 
82.9 
17.3 

100.0 
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5.5.3 Survey 3: Success Dimensions 
The results of Survey 2 guide the development of Question 4.2, Survey 3. The 

results from Survey 2 suggest that participants answered Question 10 according to 

what they thought should be critical, not according to how successful they were in 

meeting each of the five success criteria on the project they referenced. Thus, 

Survey 3 approached the question in a different way. Question 4.2 asks respondents 

to rate how successful they are (or will be) in achieving success on 12 different 

dimensions using a 5-point Likert scale. A Likert scale measures the intensity of the 

rating of success criterion from "not very successful" (1) to "very successful" (5). 

Note respondents could also choose 6 = "not applicable" (Appendix F, Survey 3). 

The reliability testing of this question showed a very high Alpha (a) = .91 score, 

indicating strong confidence in the question reliability. 

The 12 success dimensions shown in Figure 20 come from the work of Shenhar, 

Levy, and Dvir (1 997). They identify these dimensions from previous research 

including the research of Cooper and Klienschmidt (1987), Dvir and Shenhar (1992) 

and Pinto and Slevin (1 998). Dvir and Shenhar (1 992) also identify 'Developing a 

New Technology' within the Future Potential component. However the researcher's 

evaluation of the literature shows that this criterion was not mentioned in any other 

studies. Thus, it was not included in Question 4.2. 



Figure 20: Success Dimensions 
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O Meeting technical specifications 
Meeting operational specifications 

O Meeting the budget 
W Meeting the schedule 
El Solving the business problem 
I Fulfilling a customer's needs 

Being used by the customer 
Satisfying the customer 
Obtaining commercial success 
I Generating a large market share 
I Opening a new market 
El Opening a new line of products 

Findings from Question 4.2 show that participants (N = 50) report most frequently 

meet Efficiency criteria (Figure 19). Twenty-eight percent of respondents reported 

being mostly to very successful in "Meeting the Technical Specifications", 27% 

reported being mostly to very successful in "Meeting the Operational Specifications"; 

21 % "Meeting the Budget'' and 23% "Meeting the Schedule". Respondents report 

being mostly to very successful in meeting Effectiveness criteria (31 % "Solved the 

Business Problem"; 28% "Fulfilled the Customers Needs"; 23% Product or Service 
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Used by the Customer"; 28% "Satisfied Customer"). Respondents reported being 

less successful in meeting lnnovaiion criteria. Respondents reported being mostly to 

very successful in "Obtaining Commercial Success" (12%); "Generating a New 

Market Share" (9%); "Opening a New Market" (12%) and "Opening a New Line of 

Products or Services" (1 6%). 

Measures of association calculated from Survey 3 data show the relationships 

between the 12 success criteria examined in Question 4.2, Survey 3. Table 64 

presents the results of the correlational analysis that shows the degree of overlap or 

variance shared between two variables. The strongest correlations meeting the 

significance level of p= c.01, (two-tailed) appear in the right hand column. Table 64 

shows the correlations for each of the 12 success criteria dimensions. The actual 

correlation matrix did not fit the page dimensions, Thus, Table 64 serves as a 

summary of the results of the correlation matrix. The highest correlations appear 

between Effectiveness measures "Product or Service Being Used by the Customer" 

- "Satisfying the Customer" (r, = .712, p= c.01). 
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Table 64: Success Dimension Correlations 

Meeting the Budget 
Meeting the Schedule 
Solving the Business Problem 
Fulfilling a Customer's Needs 
Being Used by the Customer 
Satisfying the Customer 
Obtaining Commercial Success 

Next, a factor analysis of this same data provide a way to assess the strength of the 

primary factor loadings (percent of the variance accounted for by each success 

dimension). The factor analysis also partitions the variance (groups success 

dimensions together) into components that account for the greatest percentage of the 

variance. The results show the presence of four components similar to those found in 

the factor analysis of success criteria in a study by Dvir and Sllenhar (1 992) and 

Shenhar, Levy and Dvir (7997). They coined these four components: Customer 

Satisfaction, Budget and Schedule, Business Success and Future Potential. The 

researcher labels the components found in the factor analysis of Question 4.2 data as 

follows: Efficiencv, Budaet and Schedule, Effectiveness, and Market Potential. Market 

Potential combines Shenhar, Levy and Dvir's components Business Success and 

Future Potential. Also, they do not have a component for Efficiency. Instead they 

include these dimensions under Customer Satisfaction. Table 65 shows the results of 

the factor analysis. An item (success dimension) met the criteria for consideration of 

a significant factor if it had a prime loading of at least .500, and no secondary 

loadings greater than the variance accounted for by the prime loading. 
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Table 65: Factors Loadings for 12 Success Dimensions 

The factor analysis reveals that the 12 success dimensions do not correspond 

directly with the four predetermined components of the value continuum as 

anticipated (Table 18, Figure 8). Although the literature typically includes discussion 

of Meeting the Budget and Schedule with other Efficiency criteria like Meeting 

Technical Specifications, the result of this research and the results of the original 

examination of these success dimensions by Shenhar, Levy and Dvir (1997) both 

Components of 
Success 

Effectiveness 

Efficiency 

Budget Schedule 

Market Potential 

TOTAL VARIANCE 

Success Dimensions 

Solving the Business 
Problem 
Fulfilling Customers 
Needs 
Product or Service Being 
Used by Customer 

Satisfying the Customer 

Generating a Large 
Market Share 
Meeting Technical 
Specifications 
Meeting Operational 
Specifications 

Meeting Budget 

Meeting Schedule 

Obtaining Commercial 
Success 
Generating a Large 
Market Share 
Opening a New Market 

Opening a New Line of 
Products 

Factor 
Loading 

.558 

.778 

.788 

.809 

.627 

.883 

.766 

.621 

.905 

.592 

.883 

.920 

,809 

Variance of 
Component 

(%I 

40.68 

1 9.45 

8.38 

I I .45 

79.93 
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show the presence of Budget and Schedule as a separate component. Their study 

found the component Budget and Schedule accounted for 10.8% of the overall 

variance. Overall, the factor analysis shows that the 12 success dimensions account 

for a high percentage of the variance in explaining the success construct. In 

particular, Efficiency measures account for the highest percentage of the overall 

variance (40.68%). 

5.5.4 Survey 3: Overall Measures of Success 
Question 4.3, Survey 3, investigates success as set of overall or comprehensive 

outcomes measures. Respondents report their level of success on meeting four 

outcome measures, using a 7- point Likert scale (1 = very successful to 7 = not 

successful). The four outcome measures include: (1) the overall success of the 

Project, (2) the overall success of the Project Management Methods; the overall 

success of the (3) Communications of the Core Virtual Project Team; and (4) 

Communications of the Entire Virtual Project Team (all people involved in the 

project). Alpha rating of this question shows a high level of reliability (a) = .go). 

These overall measures did not serve as replacements for the 12 success 

dimensions examined in Question 4.2, Survey 3. The overall measures serve 

primarily to determine which of the 12 dimensions of success examined in the 

previous question have predictive power when regressed. The following analysis 

aims to find out which of the independent variables (12 success dimensions) 

account for the greatest percentage of the variance in each overall success 

measure. First, the following paragraph provides a summary of the descriptive 

statistics calculated for Question 4.3. 

Seventy-five percent of the respondents report (N = 50) being mostly (44%) to very 

(31 %) successful in the delivery of the Overall Success of the Project (Measure 1). 

Participants only report having a mostly (42%) to very (19%) successful experience 

with Measure 2 - the Overall Success of the Project Management Methods. They 

rate Measure 4 - the Overall Project Team Communication (core team) as mostly 
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(39%) to a very (33%) successful experience. Twenty-three percent of respondents 

report being mostly (23.1 %) to a very (39%) successful with Measure 4 - the Entire 

Project Team's Communication. 

Measures of association calculated from this data show the relationships between 

the four overall success criteria. Correlations in Table 66 show the strength of the 

association between each of the four overall success outcome measures. 

Table 66: Success Dimension Correlations* 

* Correlations significant at p = c.05) 

The hypothesis test shows that the results did not occur due to chance alone. All 

four dimensions of success meet the Kolmogorov-Smirnov critical test value of 1.68 

for N = r.35, p= c.05 as shown in Cooper and Emory (1995). The dimensions, 

Overall Success of the Virtual Project (2.07), Overall Success of the Project 

Management Methods (1.94), Overall Communication Success of the Core Team 

(1.83), and Overall Communication Success of the Entire Team (1.92) clearly 

exceed the critical test value. Thus, the data obtained from the sample represent 

the population, and are not due to chance alone. 

Next, Table 67 shows the intra-correlations between the four overall success 

measures and the 12 success dimensions from Question 4.2, Survey 2. Results 

from this correlational analysis show that only two of the overall success measures 

are highly correlated (p c.01) of any of the 12 success dimensions show. 



Table 67: Success Dimensions and Overall Measures 

The Overall Success of the Virtual Project appears to be most highly correlated with 

Efficiency measures Meeting Technical Specifications (rs = .559); Meeting 

Operational Specifications (r, = ,540); and Meeting the Budget (r, = .559). The only 

other strong, statistically significant correlation occurs between the measures - 
Overall Success of the Project Management Methods with the Efficiency measure, 

solving the Business Problem (r, = .503). 

Overall Success 
Measures 

Overall Success of the 
Virtual Project 

Overall Success of the 
Project Management 
Methods 

Correlations show the strength of relationships, providing a foundation to test the 

distribution of the variances among the overall measures of success. The 

responses, when submitted to Principal Component Analysis, show high primary 

factor loadings. An item met the criteria for consideration of a significant factor if it 

had a prime loading of at least .600, and no secondary loadings greater than the 

variance accounted for by the prime loading (Table 68). 

Success Dimensions 
(from Question 4.2) 

Meeting Technical 
Specifications 
Meeting Operational 
Specifications 
Meeting Budget 

Solving the Business 
Problem 

Effect Size * 
(1.00 -I+ = perfect 

correlation) 

.559 

.540 

.539 

.503 



Table 68: Factor Loadings for Overall Success Measures 

Furthermore a regression analysis (ANOVA) of the four overall dimensions (dependent 

variables) against the 12 dimensions of success (independent variables) shows that 

only two of the four overall measures have statistically significant predictive power. 

Table 69 presents the results of the regression analysis (sig at p. c.001, df =12). 

Overall Success Measures 

Overall Success of the Virtua I Project 

Overall Success of the Project Management Methods 

Overall Communication Success of the Core Team 

Overall Communication Success of the Entire Team 

Total Variance (%) 

Table 69: Overall Success Measures as Predictors 

Factor 
Loading 

.839 

.894 

.917 

.886 

78.21 

The independent variable, "Solving the Business Problem", when regressed, shows the 

greatest predictive power for the dependent variable, "Overall Success of the Project 

Management MethodsJ'. Solving the business problem, meeting the schedule, and 

opening a new market account for 51.68% of the variance. The only other overall 

measure with predictive power appears to be the "Overall success of the 

Overall Success 
Measures (DV) 

Overall Success of 
the Project 
Management 
Methods 

Overall 
Communication 
Success of the Core 
Team 

t value 

2.23 

2.22 

2.12 

2.77 

F Value 

4.52 

3.84 

Success 
Dimensions (IV) 

Solving the 
Business problem 

Meeting the 
Schedule 

Opening a New 
Market 
Meeting the 
Schedule 

Beta 

.525 

.268 

303 

.428 
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Communication of the Entire Project Team". When regressed, the result show that the 

schedule has the strongest relationship (B = .428), accounting for 48.70% of the 

variance. The other two measures of overall success do not appear to have statistically 

significant predictive power. These results underscore the need to communication 

scheduling concerns and information, as well as consider the use of a wide range of 

project management tools or tools that take efficiency, effectiveness, and innovation 

considerations into account. 

5.5.5 Survey 3: Success Criteria Hypothesis Test Results 
Results from the hypothesis test of Survey 3 data (Question 4.2) show only partial 

support for the hypothesis that a difference exists between the perception of success 

criteria for virtual and traditional project teams. The Kolmogorov-Smirnov Z (2-tailed) 

significance test of data from Question 4.2, Survey 3 show that all test values exceed 

the standard statistical table values required for significance as reported in Cooper and 

Emory (1 995) as 1.63, N = >35, where N refers to the sample size. 

Nine of the1 2 dimensions of success meet the Kolmogorov-Smirnov critical test value of 

1.68 for N = >.35, p= e.05). The dimensions, Meeting Technical Specifications (1.61), 

Meeting the Budget (1 .I O) ,  and Opening a New Line of Products (1.60) did not meet the 

critical table value of 1.65, p= c.05, N = >35 as shown in Cooper and Emory (1995). 

These results show partial support for hypothesis H I  b, part 1: that virtual and traditional 

teams do not view success criteria outcomes completely differently. Project teams 

appear to place less emphasis on Innovation criteria and more on Efficiency and 

Effectiveness criteria. The difference appears that virtual project teams more heavily 

emphasize customer related criteria that fall under the Effectiveness banner. 

5.5.6 Linking Success Indicators and Criteria in Survey 3 
Question 4.4, Survey 3 asks participants if they identified what to pay attention to 

(success indicators) in the Planning phase of the project. Question 4.5, Survey 3 asks if 

the team identify how to measure success outcomes either during or after the last 

phase of the project. First, 44.46% of the participants report that their teams did not 
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establish which success indicators to pay attention to upfront in the Planning phase. 

Thus, just over half of the respondents report that their teams paid attention to specific 

success indicators. Second, 41.6% of the participants report that their teams did not 

establish success outcomes to measure during the project lifecycle or at the end of the 

project. Combined, only 20% of respondents report that their teams define and measure 

success influences and outcomes. 

Perceptions about the need for measurement of success appear to differ. One 

participant from Survey 3 reports that, "surprisingly, top management does not want 

such measurements [oofcomes]. /They say] it would be nice to have it, but we have 

more important things to do right now. Present your wonderful idea to the quality 

department.. . Maybe in the future". 

The other issue concerns defining success indicators. One respondent states that, "no, 

we did not formally talk about what we would pay attention to and we did not link it to 

how the client or we could measure the success outcomes". 

As well, a correlational analysis of the data from Question 4.1 and 4.2, Survey 3 

identifies relationships between the most critical success indicators at the Project Team 

level and the 12 success criteria examined in Questions 4.2 and 4.3, Survey 3. The test 

did not find any statistically significant correlations between the top seven CSls at the 

Project team level and the 12 success criteria (Question 4.2) or the four overall success 

criteria (Question 4.2). A relationship does exist, however, the effect size is non- 

significant. This finding suggests that at the level of the team, success indicators may 

have less predictive power than believed in practice. However, similar testing of 

success indicators at the level of the Project, Organization, Environment, and 

Leadership will clarify the strength of the relationship between levels and the predictive 

power of indicators at each level. 
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Next, the researcher tested for any correlations between the top seven CSls and the 

four overall success measures from Question 4.3, Survey 3. The test revealed three 

statistically significant correlations. However, these correlations appear week and 

negative in direction. The first correlation occurs between the Overall Success of the 

Virtual Project Team Communication for the whole team, and Open Communication 

show a weak negative correlation (r, = -.293, p= e.05). As well, the Overall Success of 

the Project Management Methods appears weakly (and negatively) associated with the 

variable Clear Business Direction (r, = -.289, p= <.05), and a weak negative correlation 

occurred between Trust and the Overall Success of the Project Management Methods r, 

= -.282 , p= e.05). The negative correlations suggest that lack of attention to these CSls 

may have a corresponding negative impact overall measures of success. 

Wateridge's (1995) dissertation appears as the only academic research to produce a 

model that attempts to expressly link CSls and success outcomes in a matrix. The CSls 

in his matrix come from an examination of previous research, and the success criteria 

results of his survey. Conversely, the success matrix in Figure 20, appears as the first in 

project management academic research to be constructed entirely from the results of 

empirical testing (from the data collected in Surveys 2 and 3). The Regression Analysis 

of success data from Surveys 2 and 3 show how well seven top CSls at the Project 

Team level explain the variance in each of the 12 success dimensions. The success 

components determined from the factor analysis of Question 4.2 serve as the overall 

value framework for Figure 20. 

Overall, the regression analysis of CSls at the team level did not produce any 

statistically significant findings. However, the test outcome does not invalidate the 

findings of Wateridge or this dissertation, because the findings still point out important 

trends. As well, the value in conducting a regression analysis lies in encouraging project 

management researchers to use rigorous statistical testing of this model in future 

research. On this basis, the researcher reports the results of the regression analysis. 

The actual variance appears as a range rather than an exact value to provide some 
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flexibility in interpreting the results. The results of the regression analysis provide an 

overall picture of the amount of variance (total possible variance equals 100%) within 

the 12 success dimensions accounted for by the CSls. The key at the bottom of Figure 

20 displays the ranges for each of the categories in the regression results for the CSI- 

CSC pairing. 

The CSI "Fun" appears to have the highest predictive power in explaining success 

dimensions as shown in Figure 21. For example, the CSI Fun accounted for 10% of the 

variance in success dimension "Meeting the Budget" and 10% of the variance in 

"Satisfying the Customer". The CSI "Trust" has the widest predictive power as it 

accounts for the greatest percentage of the variance (between 5.00 and 9.99%) of five 

success dimensions (Meeting Technical Specifications, Being Used by the Customer, 

Generating a Large Market Share, Opening a New Market, and Opening a New Line of 

Products). 





5.6 Summary of Key Success Findings of Surveys 1,2,3 
The following section provides an overview of the key findings and hypotheses 

(where applicable). Some of the areas of investigation in the surveys overlap with 

the aim to provide as much detail as possible within a specific line of questioning. 

Thus, Table 70 presents a summary of key findings from the surveys, the overlap in 

the line of questioning and whether the results support or do not support the initial 

findings. 

Table 70: Summary of Key Success Findings 

Finding 

PROJECT PHASE 

Participants report the Planning 
phase to be the most critical for 
project success. 

SUCCESS INDICATORS 

Results show no difference in 
ranking of importance of Project 
Mission, Client Acceptance, and 
Communication. However, 
respondents rank Client 
Consultation, Monitoring and 
Feedback, and Trouble Shooting as 
more important and Top 
Management Support, Project 
Schedule, Personnel as less 
important. 

Open Communication, 
Commitment, Fun, Communication 
Skills, and Trust appear critical at 
the level of the project team. 

Survey 3 confirms the importance 
of these five indicators and 
identifies Planning and Clear 
Business Direction as critical to the 
success of the virtual project team. 

Action 

Fail to accept hypothesis H la  
that the project execution 
phase is the most critical to 
project success. 

Partial support for part 2 of 
hypothesis H I  b that virtual 
project teams perceive 
success indicators differently 
from traditional project teams. 

Source 

Surveys I and 
2, Question 7 

Survey 1, 
Questions 9- 
58* Note 
comparison 
done through 
results fram 
the literature 
for traditional 
project teams. 

Survey 2, 
Question 12-1 6 

Survey 3, 
Question 4.1 



Finding 

PROJECT PHASE AND 
SUCCESS 

Participants rated Planning as the 
most critical phase to determine 
success (outcome). 

SUCCESS INDICATORS AND 
CRITERIA 

Participants report some of the 
same success indicators for virtual 
project teams as they do for 
traditional project teams, However, 
the emphasis on some of indicators 
differ in virtual project teams. Top 
Management Support is ranked 
lower by respondents. Also, all of 
indicators at the level of the 
Environment and Project differ from 
traditional project teams. 

When asked to come up with 
success criteria, participants list 
Effectiveness and Efficiency 
criteria. None considered as 
lnnovativeonthevaluecontinuum. 

Rating of the success of achieving 
12 success dimensions differs very 
little in virtual project teams. They 
only appear to focus slightly more 
on customer related criteria than 
their counterparts. 

Action 

No for hvDothesis Hla 
that the implementation 
(execution) phase appears 
most critical to success in 
virtual projects. 

Fail to reject Null hypothesis 
that the implementation phase 
is not most critical (one does 
not accept Null, only fail to 
reject it). 

Some support for part 2 of 
hvoothesis Hlb that that 
virtual project teams perceive 
success indicators differently 
from traditional project teams 

Some support for part 1 of 
hv~othesis H I  b that virtual 
project teams perceive 
success criteria differently 
fromtraditional~rojectteams- 

Fail to accept the Null 
hypothesis that no difference 
exists- 

Source 

Surveys I 
(Questions 9- 
58) and 2 
(Questions 18- 
22) 

Survey 2, 
Question 10 



5.7 The Nature of Virtual Project Teams (Survey 3) 
The data from Survey 3 show that on average, the core of a virtual project team (as 

Finding 

SUCCESS and VALUE 

When given a fixed list of success 
criteria, participants report meeting 
Efficiency criteria most successfully. 
Just under one quarter report 
Innovative measures such as 
Obtaining Commercial Success and 
Opening a New Market as "not 
applicablen. Lends support to 
argument made in dissertation 
about the importance of Innovation 
value in understanding success 

Respondents report that Project 
Management enhanced their firm's 
performance in non-financial ways 
(71 %) more than financial ways 
(67%). 

defined in this study) consists of eight members (slightly fewer than reported in 

Survey 2 which was 11). Respondents report that on average, 21 members make up 

the a virtual project team. This is consistent with Survey 2 findings. 

As well, respondents report that an average of four companies provide members for 

a virtual project team, although a single company providing all the core members still 

represents the most common arrangement. 

Action 

Full support for hv~othesis 
H lc  that virtual project teams 
do not consider lnnovative 
success measures as critical 
as Efficiency measures of 
success. 

Fail to accept the Null 
hypothesis that virtual project 
teams consider Innovative 
success measures as critical 
as Efficiency measures. 

Thirty-two percent of respondents report joining the team within the first five months 

of the project's scheduled start date. The remaining 36% of participants report 

joining the team at the end of the project's first year. 

Source 

Survey 3, 
Question 4.2 

PMI survey, 
Question 6 
(Subquestions 
6 and I) 

The survey also collected data concerning the amount of career experience 

participants had on the virtual project they referenced in the survey. Question 5.2 



asks participants to state their title or role on the team. From experience, and on the 

basis of the literature review, members of virtual project teams often do not have 

titles and they appear to share roles (Lipnack and Stamps, 1996; Thomas, Delisle, 

Jugdev, and Buckle, 2001). Figure 22 shows the breakdown of responses by 

percentage. 

Figure 22: Role on Virtual Project Team 

By providing an open-ended choice in this question, the researcher did not exclude 

any respondent who might not hold an official title. The response format provides a 

way for participants to mention any difficulties they had in answering this question. 

No responses of this nature appeared in the results. 

Role In Virtual Project Team 

10% 

The results show that the majority of respondents considered themselves "as project 

managers" (almost 60%). The other categories appeared to be more balanced, 

ranging between 6% being leaders, 8%directors or1 0% being team members. 

58% 

The research also shows that respondents had on average, half as much experience 

in managing or working on virtual project teams as they did on traditional project 

teams. Participants had an average of eight years on traditional projects, and four 

II Project Manager 
II Leader 
E l  Director 
O Other Manager 
El Coordinator 

Team Member 



years with virtual projects. The majority of the projects referenced in the survey 

appear to be in the Implementation or Transfer Phase. The results show that 40% of 

the projects fall within the Implementation phase, and 40% within the Transfer 

phase. Four percent of the projects had reached the Conceptualization phase and 

16% fell within the Planning phase. 

5.8 Communication, Relationships and Success 
The remainder of the chapter presents the findings of Survey 3 that pertain to 

relationships, communication, and success (Research Areas 2 and 3). Descriptive 

statistics shown in this section also provide information about the characteristics of 

virtual project teams. The research questions from Research Areas 2 and 3 and the 

corresponding hypotheses appear in each subsection. Descriptive statistics, 

frequency counts (where applicable), measures of association (correlations, 

regressions and analysis of variance) precede hypothesis testing. Significance test 

calculations (where warranted) appear at the end of each subsection. 

5.8.1 Question 2.1 - Relationships 
Survey 3, Question 2.1 asks respondents how well they knew the virtual project 

team members before they started the virtual project. This question also asks 

participants to list how many of the team members they knew each, excluding the 

members they had never met. For example, how many friends did they have on the 

team, or how many members did they just meet. The results show that some 

familiarity with team members exists between team members. The percentage 

breakdown in Table 71 (N = 47) shows that fewer project personnel had never met 

(18.6%) than those who had made some contact. Although some participants report 

having friends on the team (1 0.3%); others report just meeting members for the first 

time (22.7%); met occasionally (22.6%); or had regular business contacts on the 

team (1 9.6%). 
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Table 71 : Relationships Among Team Members 

Information from this question helps provide an overview of the familiarity of 

members with each other on the team. Participants report that they had just met, 

met occasionally, or had regular business contact with an average of four members 

on a team. As well, participants report having an average of two friends per team. 

Level of Relationship 

Never met any members 

Just met on the team 

Met occasionally 

Regular business contacts 

Some are friends 

The design of the question did not actually allow for testing of correlations between 

the five levels of relationships. Thus, a Spearman Rank correlation measures the 

degree of association of the relationship as either knowing a member (just meeting 

them, meeting occasionally, regular business contract, or friend team) or not 

knowing any members and success of the team. The test results do not appear 

statistically significant because effect size did not meet the criteria for statistical 

significance for N = 48. Thus, no statistically significant correlation exists between 

knowing or not knowinq members of the team and the perception of being a 

successful team (r, = -1.79, p = .215). Thus, the question needs to be re-examined 

in terms of the different levels of familiaritv having an influence perceived success. 

The One-Sample Kolmogorov-Smirnov hypothesis test results support the decision 

to fail to reject the null hypothesis: that prior relationship experience with team 

members does not influence the perception of success of the team. Thus, prior 

relationship with team members does not seem to influence perception of success. 

The hypothesis tests results confirm that this finding did not occur by chance alone. 

Familiarity 
(%) 

18.6 

22.7 

19.6 

22.6 

10.3 

Average Number of 
Members Known 

na 

4 

4 

4 

2 



Table 72 shows the test values for Relationship (knowing and not knowing) (1.96) 

and Communication Success ( I  .83). The test values exceed the critical table value 

of 1.63 (n = >35) at p= <.001 as reported in Cooper and Emory (1995). 

Table 72: Prior Relationship and Overall Success of Communication 

One-Sample Kolmogorov-Smirnov Test 

5.8.2 Question 2.3 - Anticipation of Future Interaction 
Survey 3, Question 2.3 (part one) asks participants about their relationships with 

clients, core team members, the whole team, subcontractors or contractors, and 

senior management. The second part of Question 2.3 seeks information about the 

likelihood that the respondent would work with any of these groups in the future 

(anticipation of future interaction). Respondents used a Likert Scale where 1 = very 

positive and 5 = not at all positive ( 6 = not applicable) to answer part one of the 

question and a Likert Scale where 1 = very likely and 5 = not very likely (6 = not 

applicable) to answer the second part of the question. 

Statistics 
Kolmogorov-Smirnov Z 
Significance Test. (2-tailed) 

Table 73 shows the percentage agreement (out of 100% being the most positive) 

amongst respondents about the strength of the current relationship between team 

members. The mean for each group appears in brackets behind the percentage. As 

well, the table shows the data gathered concerning the likelihood that team 

members would work together in the future as a percentage (100% being extremely 

likely). The mean for each group appears in brackets behind the percentage. Table 

73 also shows the Standard (Std.) Deviation for the strength of relationship and 

likelihood of future work interaction for each group. 

Relations hip 
(known or 
not known) 

1.965 
.OOl  

Success 

I ,838 
,002 
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Table 73: Positive Nature of Relationships 

* 35.4% of the respondents report this relationship as Not Applicable 

GROUP 

Clients 
Core Team 
Extended Team 
Contractors/ 
Trades * 
Senior 

: Management 

A correlation (intra-group) among the groups determines any significant correlations 

between groups with respect to the strength of their relationships. Table 74 shows 

the results of the correlation analysis. The Spearman Rank test finds a statistically 

significant relationship between the Client and Extended team group (r, = .364, p = 

e.05) and the Core and Extended team group (r, =.360, p = c.01). The Extended 

team refers to all members on the virtual project team. 

Table 74: Correlated Relationships by Group 

Strength of 
Relationship 

75.5% (2.39) 
95.5% (1.53) 
71.4% (2.06) 
43.8% (3.63) 

77.6% (2.04) 

Extended Team 

As well, an intra-group correlation among the groups determined any significant 

correlation between groups and anticipation of future interaction (Table 75). A 

relatively strong correlation appears between the Client group anticipation of working 

together with the Core group (r , =.453), Extended team (r , =.382), and 

Management (rs=.365). The Core group anticipation of working together with the 

Std. 
Deviation 

1.63 
.65 
.85 

1.89 

1.02 

Likelihood of 
Future Work 
Interaction 
69.4% (2.41) 
71.4% (2.04) 
61.2% (2.27) 
26.2% (3.98) 

73.5% (2.14) 

Std. 
Deviation 

1.81 
1.43 
1.22 
I .82 

I .44 



Entire team again (r , =.530) and Management (r , =.565). Finally, the Extended 

Team groups show a high likelihood of working with Management (r , =.521). The 

probability values in the table appear as follows: p= < -05' and p = .c .Ol**. 

Table 75: Likelihood of Future Work Together 

Extended Team 
ntractorsl Su btrades 

Furthermore, Table 76 shows the statistically significant correlations between the 

likelihood of the same group types working together in the future. A strong positive 

relationship exists between the Contractor group working together now and in the 

future (r, =.771, p= c.01). The Core team shows a less strong correlation between 

working together now and in the future with the Core team members (r, =.452, p= 

c.01). The findings for the Management group also show a similar pattern to the 

Core team (r, =.432, p= c.01). 

Table 76: Strength of Relationships and Likelihood of Future Interaction 

Correlations 

Core Team relationship and likelihood of future interaction 
with same group. 

Effect Size (1 .OO +I- 
= perfect) 

Contractors/ Subtrades relationship and likelihood of future 
interaction with same group. 

Core Team and \Management (Executives) relationship 
and likelihood of future interaction with each other. 1 .432 1 

.771 



The Kolmogorov-Smirnov one-sample test of hypothesis H2b supports the decision 

to fail to accept the null hypothesis: that anticipation of future interaction does not 

influence the strength of relationships among the Core team. 

The hypothesis test values exceed the critical statistical table value of 1.63 for N = > 

35, p= e.001) as show in Copper and Emory (1 995). The test value (2.26, p= c.01) 

for strength of relationships and test value (2.62, p= e.01) for likelihood of future 

interaction confirm that the relationship did not occur by chance alone. 

5.8.3 Question 2.2 - Open Communication 
Question 2.2, Sulvey 3 consists of 12 items representing the Communication 

Openness Measure (COM) developed by Rogers (1987). Participants rate their level 

of communication on the virtual project team using a Likert scale (1-5) to keep 

consistent with Rogers COM preparation test (1 987), where 1 = poor and 5 = 

Excellent. Table 77 presents the mean and standard deviation (Std.) for each of the 

scale items (A-L). The mean shows that respondents rate their virtual project teams 

as having very high levels of Open Communication (3.58 average of all scale items 

out of a score of 5). Table 78 shows the key correlations betweens scale items. 

Table 77: Communication Openness 

Communication Openness Measure Scale Item 
A. Project Manager(s) or leaders ask for suggestions from the team. 
B. Project Manager(s) or leaders act on criticism. 
C. Project Manager(s) or leaders listen to complaints. 
D. Project team members ask for Project Manager(s) or leader's 

opinions. 
E. Project Manager(s) or leaders follow up on project team member's 

opinions. 
F. Project Manager(s) or leaders suggest new ideas. 
G. Project team members ask peerslco-workers for suggestions. 
H. Project Manager(s) or leaders listen to bad news. 
1. Project team members listen to new ideas from peers1 co-workers. 
J. Project Manager(s) or leaders listen to new ideas. 
K. Project Manager(s) or leaders follow up on suggestions. 
L. Project team members listen to Project Manager(s) suggestions. 

Mean 
4-12 
3.68 
3.88 
3.84 
3-82 
3.88 
4.16 
3.76 
3.88 
3.90 
3.74 
3-98 

Std. 
1 -00 
-79 
.98 
.84 
-96 

1.02 
.93 
.92 
-96 

1.02 
.92 
.90 



Table 78: COM Item Correlations 

members listen to Project Manager(s) 
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Table 78 shows patterns correlational patterns pertaining to Open Communication of 

a Project Manager, scale items A and F appear to be most highly associated (r, = 

5.94, p= c.01). The strong correlations show that Project ManagerslLeaders appear 

to be asking for team input, and then following up on the input. Almost half of the 

correlations reported in Table 81 concern interaction between the team and the 

Project ManagerILeader. For example, Project ManagerslLeaders follow up on 

suggestions and project team, and listen to new ideas from peers and co-workers 

(correlation between scale items K and 1, r, = .636, p. ~ 0 1 ) .  

Like the original COM analysis by Rogers (1 987), this research ran a Principal 

Component Analysis to determine how much of the variance each scale item 

accounts for in explaining Open Communication. This research adopts criteria for 

rejection from the scale if any item has a prime loading less than or equal to .500, 

and no secondary loadings greater than the variance of the prime loading. 

The results of the analysis presented in Table 79 show the percentage of variance 

accounted for by each scale item. The analysis also breaks the scale items into 

models (combinations of scale items) that best account for the variance in explaining 

Open Communication. The COM scale item (represented by the letters A-L) 

descriptions can be found in Table 79. 



Table 79: COM Scale Item Comparison 

Rotated Component M atri* 

a. 3 components extracted. 

COM SCALE 
ITEMS 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 

J 

The analysis assists the researcher in formulating an interpretation of the factors 

(components) that account for a large loading (percentage of the overall variance) of 

the phenomenon Open Communication. Rogers (1987) finds that all the scale items 

play a significant role in explaining the overall variance Open Communication in 

traditional project teams. However, the factor analysis of Survey 3 data, Question 

2.3 finds that the scale items did not equally predict Open Communication. The 

factor analysis split the scale into three components (models) that overall as a 

group, account for 70.16% of the variance of the Open Communication construct. 

The first model (all scale items except B) accounts for 45.79% of the variance; 

Model two (scale items I, J, K) accounts for 14.5% of the variance, and Model three 

(Scale item B only) accounts for 9.81 % of the variance. All scale items not meeting 

the 50% secondary loading criteria can be dropped from the COM models. 

Component 
3 
-.259 
.879 
-339 

6.592E-03 
2.484E-02 

,123 
-.I I 0  
-.345 
.I 20 

-1.62E-02 
-.I21 
-.215 

I 
.772 
,314 
,795 
,701 
,640 
,804 
,782 
.604 
,602 
.612 
.569 
,763 

2 
-.206 

-7.16E-02 
-.207 
-.447 
-258 

-7. I I E-02 
-.I 53 
0.478 
598 
525 
,623 
.333 
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The grouping of items in Component one suggest an inter-play between 

communications of leaders, coworkers and peers within the project team similar to 

what Rogers suggests is occurring in traditional teams. In particular, team members 

ask for project managerlleader and other team member opinions and suggestions 

and project managerslleaders follow up, whether the news is negative or a 

complaint. However, the presence of Component two suggests that although project 

team members and project managerslleaders listen to new ideas, project 

managerslleaders follow up on suggestions. Since virtual project teams share the 

leadership, the follow up on suggestions may take place by any member of the team 

who is acting as the leader for a particular task, rather than having the authority 

figure follow up as suggested by the definition of the project team in the PMBOK 

Guide by PMI. As well, the presence of Component three suggest that the acting 

leader deals with criticism in much the same way such that discipline may not be left 

to the Project Manager or Leader as suggested in the Guide. 

The next step in the data analysis required a test to see if the results appear due to 

chance alone or to a real phenomenon. Results from Question 2.2, Survey 3 provide 

the data to test hypothesis H3a. 

The one sample Kolmogorov-Smirnov hypothesis affirms that the results appear due 

to a real phenomenon because the test results exceed the critical table criteria (1.63, 

p= <.Ol)as shown in Cooper and Emory (1995). Thus, the test results warrant the 

decision to fail to accept the null hypothesis: that virtual project teams do not 

communicate openly. Table 80 presents the results of the hypothesis. Note that all 

scale items exceed the test criteria. Again, the full description of the COM scale 

items (A-L) can be found in Table 78. Due to space limitations, only the letters A-L 

that represent the scale items on the COM appear in Table 80. 
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Table 80: Hypothesis Test Results - Question 2.2, Survey 3 

5.8.4 Question 3.1 - Media and Social Action 
Survey 3, Question 3.1 asks participants to identify the level of use of a set of 13 

Item Code 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

media (e.g., telephone, e-mail) for each of five Communication Actions. This context 

provides a way for participants to determine the use of the medium for a specific 

reason as a way of anchoring their responses. The social actions described in 

Chapter 3 (Table 15) as well as a fifth element described in the literature (Social 

Action) comprise the Communication Actions examined in this question. In brief, 

these actions include ACTION A: Discursive; ACTION B: Strategic; ACTION C: 

Instrumental; ACTION D: Communicative; and ACTION E: Social. 

Hypothesis 
Test Value 

2.06 

2.09 

1.89 

2.23 

I .65 

2.02 

1.80 

I .86 

2.04 

2.57 

1.77 

2.24 

The 5-point Likert Rating scale includes the following choices: No Access (I), Used 

Most often (2), Used Sometimes (3), Seldom Used (4) and Never Used (5). Table 81 

contains the summary statistics of six of the media and Table 82 contains the 

statistics for the remaining six media (table split because of its size). 

Significance 
Level 

.OOl 

,001 

.OOl  

,001 

01 

.001 

-01 

.O1 

.OOl  

-001 

-01 

,001 



264 
Tables 81 and 82 show the mean use and standard deviation (dispersion of scores 

around the mean) for each medium for all five Communication Actions (A-E). 

Participants report using e-mail, phone and teleconferencing as often for 

Communication ACTION A, C and D. Tables 81-82 provide the rank and mean of 

the three most used media for each Communication Action. The mean tells the 

researcher which media respondents use most often (smaller mean refers to the 

medium being most often used (scale rating of 1). When engaging in strategic or 

Instrumental communication, Group Decision Support Software appears as the third 

most popular choice instead of teleconferencing. However, they use Group Decision 

Support Software (GDSS) more often for strategic action and use the phone as their 

first choice for social communication. As well, participants report using 

teleconferencing as often as face-to-face meetings as a third choice for ACTION E. 

The results suggest that the task and context of the communication influences the 

choice of media use. Overall, participants appear use the phone, teleconferencing, 

e-mail to engage in more interpersonal types of Communication Actions (Action A, 

C, D) and group software for strategic communication (Action 6) that deals more 

with external, or project related issues. Strategic Actions may have significant impact 

of a project, and thus participants may seek the group feel created by GDSS to 

ensure the team is aware of engaged in the decision making process. 



Table 81 : Summary Statistics for Question 3.1 

Media Use and Communication Actions (A - E) 

Media and Communication Action 
Pager : ACTION A 
Pager : ACTION B 
Pager : ACTION C 
Pager : ACTION D 
Pager : ACTION E 
Email : ACTION A 
Email : ACTION B 
Email : ACTION C 

Email : ACTION D 
Email : ACTION E 
Internetllntranet : ACTION A 
Internetllntranet: ACTION B 
Internetllntranet : ACTION C 
Internetllntranet: ACTION D 
Internetllntranet : ACTION E 
Video Conference : ACTION A 
Video Conference : ACTION B 
Video Conference : ACTION C 
Video Conference: ACTION D 
Video Conference : ACTION E 
Tele Conference : ACTION A 
TeIe Conference: ACTION B 
Tele Conference : ACTION C 
Tele Conference : ACTION D 
Tele Conference : ACTION E 
Internet Chat Program : ACTION A 
Internet Chat Program : ACTION B 
Internet Chat Program : ACTION C 
Internet Chat Program : ACTION D 
Internet Chat Program : ACTION E 

N 
46 

45 
45 
44 
42 
49 
48 
48 

46 
44 
46 

45 
45 
45 
42 
46 
45 
45 
45 
43 
46 
45 
45 
45 
43 
46 
45 
45 
45 
42 

Mean 
3.83 

3.89 
3.93 
3.95 
4.00 
2.14 
2.31 
2.25 
2.70 
2.98 
3.63 
3.93 
3.89 
3.98 
4.07 
3.28 
3.40 
3.40 
3.36 
3.49 
2.91 
3.09 
3.04 
2.87 
3.44 
4.04 
4.1 3 
4.07 
4.1 6 
4.14 

Std. Deviation 
I .52 
1.57 
1.62 
I .60 
1.64 

.35 

.66 
-53 
.84 
I .I3 
I -25 
I .I9 
1.23 
I .25 
1.31 
I .76 
I .74 

1.79 
1.77 
I .80 
I .07 
I .I2 
I .I3 
I .I4 
I .I0 
1 -41 
I .32 
1.34 
I .36 
I .32 



Table 82: Summary Statistics for Question 3.1 

Media Use and Communication Actions (A - E) 

Media and Communication 
Cell Phone : ACTION A 
Cell Phone : ACTION B 
Cell Phone : ACTION C 
Cell Phone : ACTION D 
Cell Phone : ACTION E 
Phone : ACTION A 
Phone : ACTION B 
Phone: ACTION C 
Phone : ACTION D 
Phone : ACTION E 
Group D Software : ACTION A 
Group D Software : ACTION 8 
Group D Software : ACTION C 
Group D Software : ACTION D 
GroupD Software : ACTION E 
Courier : ACTION A 
Courier : ACTION B 
Courier : ACTION C 
Courier : ACTION D 
Courier : ACTION E 
Fax : ACTION A 
Fax : ACTION B 
Fax : ACTION C 
Fax : ACTION D 
Fax : ACTION E 
Face to face meet : ACTION A 
Face to face meet : ACTION B 
Face to face meet : ACTION C 
Face to face meet : ACTION D 
Face to face meet : ACTION E 

N 
47 
45 
45 
45 
42 
48 
46 
47 
47 
44 
46 
44 
44 
45 
43 
46 
45 
44 
44 
43 
46 
45 
45 
45 
43 
49 
48 
48 
46 
46 

Mean 
3.32 
3.44 
3.33 
3.62 
3.55 
2.54 
2.85 
2.72 
2.8 1 
2.80 
2.91 
3.00 
2.95 
3.00 
3.02 
4.70 
4.71 
4.73 
4.82 
4.81 
4.09 
4.24 
4.27 
4.31 
4.58 
3.24 
3.25 
3.1 5 
2.98 
3.02 

Std. Deviation 
I .24 
1.27 
1.28 
I .28 
1.29 
.68 
.92 
.80 
-80 
.98 
I .74 
I .80 
I .79 
1.80 
I .82 
.55 
.59 
.66 
.50 
.59 

1.07 
-98 
.96 

1.06 
.88 
.88 
.96 
.90 
.83 
.93 



The results in Tables 81 and 82 also show a high mean for the rating 

"Never Use" the Courier, Fax, Pager, lnternetllntranet Website, Video Conferencing, 

Internet Chat Programs for any Communication Actions. 

Table 83 provides a summary of the mean rank of the top three most used media for 

each type of Communication Action. For example, participants chose e-mail most 

often for Action A, then Phone and finally Tele-conferencing. For Action B, 

participants reported using GDSS instead of Tele-conferencing as their third choice. 

As well, for Action E, participants reported using Tele-Conferencing as often as 

Face-to-Face Meetings for Action E. 

Table 83: Top Three Media Used for Communication 

Next, a Spearman Rank Correlation examines the strength of the relationships 

between the uses of media for different Communication Actions. 

Media 

E-mail 

Phone 

Tele - 
conferencing 
Group D 
Software 
Face-to-face 
meet 

The results show that respondents use the Phone and Teleconferencing to engage 

in many of the Communication Actions, whereas, they use e-mail to engage in fewer 

Communication Actions. For example, they engage less in Action D: 

Communicative; and not at all in ACTION E: Social when using e-mail. 

Communication Actions 

ACTION A 

I (2.14) 

Z(2.54) 

3 (2.91) 

ACTION D 

1 (2.70) 

Z(2.81) 

3 (2.87) 

ACTION B 

1 (2.31) 

Z(2.85) 

3 (3.00) 

ACTION E 

2 (2.80) 

l(2.98) 

3 (3.02) 

3 (3.02) 

ACTION C 

1 (2.25) 

2(2.72) 

3 (3.04) 



Table 84-86 present the most significant correlations between the top 

three media and the five Communication Actions (all values reported at p = c.05 

significance level). Table 84 looks at the use of the phone for the five 

Communication Actions. Table 85 presents the key correlations of e-mail and the 

five Communication Actions. Table 86 looks at the strongest correlations between 

use of teleconferencing and the five Communication Actions. 

Table 84: Phone Use and Communication Action Correlations 

The highest correlation exists between ACTION C and ACTION E (.815). The results 

suggest that respondents most often use the most familiar media (phone) to 

suggest, discuss or ask for an action to be carried out and reflect on shared social 

experiences or events. Even though business matters do receive attention, 

respondents report that a social aspect is involved in business communications. The 

presence of Social Action mixed in with all social in comparison to all 

Communication Actions suggest that when alone on the telephone, respondents 

report engaging in more informal conversation. 

Table 85 presents the key correlations between e-mail and the five Communication 

Actions. The highest correlation exists between ACTION A and ACTION 8 (-61 9). 

The results suggest that respondents most often use their second choice media to 

seek further clarification or information and re-negotiate, question or counter a direct 

request. 
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Table 85: E-mail Use and Communication Action Correlations 

It appears that these communications may be more brief, one-directional, and to the 

point rather than socially oriented in nature due to the lack of any correlations 

between the four Communication Actions and Social Action (Action E). Although 

respondents report using e-mail as their first choice in all Actions (except E) as 

shown in Table 83, they do not appear to combine social and business 

communication. Rather, social e-mail may be separate from business e-mail. This 

makes sense in how respondents would report their communications in terms of 

companies openly discouraging the use of e-rnail for social purposes. 

Table 86 presents the key correlations between teleconferencing and the five 

Communication Actions. 

Table 86: Teleconferencing Use and Communication Action Correlations 

The highest correlation exists between ACTION B and ACTION C (.898). The results 

suggest that respondents most often use their third choice media to re-negotiate, 

ask a question, or counter a request and suggest, discuss or ask for an action to be 

carried out. It appears that these communications may be more interactive in nature 



since the actions may result in opinions and input coming from other 

members on the conference call. In keeping with the COM results, the team, 

regardless of role may be involved in this type of communication. As well, these 

results appear similar to the pattern for phone use (Table 83); however, the 

correlations are stronger in Table 85. The results suggest that there is more social 

content to communications when respondents use teleconferencing rather than e- 

mail, the primary business focus may be maintained. Perhaps the time limits 

imposed by a scheduled teleconference session plays a role in limiting the amount 

of social communication. 

Hypothesis testing serves to find out if the results from Question 3.1, Survey 3 occur 

by chance alone. Responses to Question 3.1 provide the data to test the two 

hypotheses related to Research Questions 3b and 3c. Hypotheses H3b and H3c 

appear below. 

The one-sample Kolmogorov-Smirnov hypothesis test results show partial support 

for the hypothesis H3b and full support for H3c. Results of the hypothesis test show 

that the top three media used for ACTION A, B, C, and D pass the hypothesis test 

because their calculated values surpass the critical table values as shown in Cooper 

and Emory (1995) for the respective significance levels (p = e.01 and p = c.05). The 

results from the hypothesis test applied to teleconferencing for ACTION E (social 

communication) yielded non-significant results (1.25, p. 086). Thus, respondents 

appear just as likely to engage in Face-to-Face meetings or teleconferencing for 

ACTION E as their third choice of a medium. As well, participants appear just as 

likely to use the cell phone for all Communication Actions (not selected in the top 

three choices of media however). The results of the hypothesis test as applied to the 

top three media appear in Table 87. The significance levels appear in brackets 

behind each hypothesis test result. 
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Table 87: Hypothesis Test Results Question 3.1 

As well, the results show support for H3b because participants admit to engaging in 

ACTION E (social communication) as part of their project communications. They 

report most often using the phone to engage in ACTION E. Note that previous 

research in CST has not tested for the presence or importance of Social 

communication as an Action unto itself. 

Media 

E-mail 

5.8.5 Question 2.4 - Holographic Communication 
Question 2.4, Survey 3 asks participants an open-ended question about the 

possibility of communication "between the lines" or as an instantaneous connection. 

Participants provide comments about actual instances of this type of communication. 

Because of the diversity of the answers, no statistical analysis could be performed to 

1.76 (.01) 1.81 (.01) 1.70 (.01) 2.08 (.001) 
Tele - I .61 (.01) 1.63 (.Ol) 1.67 (.01) 1.92 (.001) 1.25 (.08) 
conference 

Communication Actions 

actually reduce the content of the answers to recurring themes. Furthermore, some 

respondents just reported yes or no to this question and did not provide any 

ACTION A 

3.59 (.001) 

explanation. Thus, the test of hypothesis H3d shown below proceeds on the basis of 

the "yes" or "no" responses. 

The results of the binomial hypothesis tests show support for hypothesis H3d (Table 

88). The test shows statistical support at the p = c.05 significance level. 

ACTION B 

3.14 (.001) 

ACTION C 

2.99 (.001) 

ACTION D 

2.00 (.001) 

ACTION E 
3 

1.88 (.01) 



Table 88: Hypothesis Test for Question 2.4 

Binomial Test - Holographic Communication 

a. Based on Z Approximation. 

Cornmu nication 
Present 

5.9 Summary of Key Success Results 
Similar to Table 70 (summarizes key success results), Table 89 provides a summary 

of the highlights of the findings for each of the four questions in Research Area R3. 

Table 89 provides a short summary of the findings, action required concerning the 

rejection or failure to reject the null hypothesis, and source of the question for each 

data source. 

Observed 
Prop. 

Test 
Prop. 

Yes 
No 
Total 

Significance 
(I -tailed) 

.45 .62 
.38 

1.00 

I 

.028a 
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Table 89: Summary Communication Findings and Hypotheses 

Finding 

RELATIONSHIPS AND SUCCESS 

Participants report no significant 
difference in the perception of the 
success of the virtual project team 
communication as a consequence of 
knowing members before the project 
team started. 

A relationship exists between anticipation 
of future interaction by core team 
members and the perception of a strong 
positive relationship with each other. 
Also, core team members anticipate 
again, and their ratings of tits relationship 
appear strong and positive. This pattern 
did not occur for contractors. This, this 
phenomenon may be specific to the type 
of group (whether core or not). 

OPEN COMMUNICATION 

The results show that respondent's 
virtual project teams communicate 
openly. A factor analysis shows the 
extraction of three components account 
for 70.16% of the overall variance of the 
concept "Open Communication". The 
presence of both Project 
ManagerILeader and team member 
interaction in share ideas and 
suggestions in Component one suggests 
they organize around tasks rather than 
formal authoritative roles. The presence 
of Component two suggests a high level 
of trust regardless of formal role because 
the acting Project Managersfleader (of a 
particular task) listens and suggests new 
ideas and team members follow up on 
these suggestions. Component three 

Action 

No support for hv~othesis 
- H2a: that prior relationship 
experience with team 
members influences the 
perception of success of 
the team. 

Fail to reject the Null 
hypothesis. 

Support for hypothesis 
- H2b: The strength of 
relationships among the 
Core project team appears 
to be influenced by 
anticipation of future 
interaction* 

Fail to accept the Null 
hypothesis. 

Support for hy~othesis 
- H3a: Virtual project teams 
show a high level of Open 
Communication. 

Source 

Survey 3, 
Question 
2.3 

Survey 3, 
Question 
2.,, 2,3 

Survey 3, 
Question 
2.2 
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suggests that the acting Project 
Managerlleader is responsive to 
following up on criticism, knowing that 
potential conflicts may be difficult to 
manage in a dispersed environment. 
MEDIA USE AND COMMUNlCATION 
ACTIONS 

Respondents use e-mail, phone and 
teleconferencing for their top three 
choices of media when engaging in 
Communication Actions A, C, and 0. 
They use the phone rather than the e- 
mail most often for ACTION E. When 
engaging in ACTION B, they most often 
chose GDSS as their third choice rather 
than teleconferencing. Also, respondents 
report being as likely to use 
teleconferencing as Face-to-Face 
meetings for ACTION E. 

H3b because participants admit to 
engaging in ACTION E (social 
communication) as part of their project 
communications. They report most often 
using the phone to engage in ACTION E. 
When using the phone, social 
communication correlates highly with all 
other Communication Actions. When 
using e-mail, respondents appear to 
mostly engage in social communication 
separate from other the other four 
Communication Actions. When using 
teleconferencing, respondents again 
engage in social communication in all 
four Communication Actions; however, 
there is a lower correlation than seen in 
phone use. 

Action 

Fail to accept the Null 
hypothesis. 

Support for hv~othesis 
H3b: A difference exists 
within media use for the 
different Communication 
Actions as defined by CST. 

Fail to accept the Null 
hypothesis. 

The results show support 
for hv~othesis H3c: Social 
Action plays a key role in 
communication. 

Fail to accept the Null 
hypothesis. 

Source 

Survey 3, 
Question 
3. I 

S U W ~ Y  3, 
Question 
3.1 
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HOLOGGRAPHIC COMMUNIAITON 

Respondents report experiencing 
communication that occurs "between the 
linesn The results suggest that this may 
occur on a cognitive, intuitive, or affective 
(emotional) level. Cognitive connections 
occur between two individuals who 
perceive themselves alike. Following the 
quantum principle of non-locality, (the 
physical separateness does not present 
a barrier to the feeling of being deeply 
connected to another person) 
instantaneous connections occur across 
distance where people feel as if they are 
moving at "lightening speed". 
Experiences may also be on an intuitive 
level, working according to holographic 
principles so that recipients may not be 
consciousIy aware of the intuitive 
communication that underlies team 
member responses but they perceive a 
connection. As well, thee quantum 
principle of resonance suggests that 
tuning into a common resonance or 
bandwidth of communication at the same 
time may underlay the "gut feellvibes". 
Finally, on an affective level, an 
individual may unconsciously perceive 
negative emotions and quickly seek to 
reduce the intensity of those bad 
feelings. Good communicators may 
develop a set of adaptive repertoires that 
enable them to quickly make subjective 
analyses that either validate or invalidate 
original assumptions. The result may be 
a shift in perception of the situation, and 
a change in the original course of action. 

Action 

The results show support 
for hv~othesis H3d: 
Communication on virtual 
project teams does occur 
between the lines 

Source 

Question 
2.4, Survey 
3 



Chapter 6: Discussion, Conclusions and Recommendations 

6.1 Overview 
Chapter 1 introduces the purpose of the research, the theoretical framework, and the 

project scope. The category review and literature review (Chapters 2 and 3) aim to 

provide a broad picture of area of success and virtual project teams. Essentially, the 

first three chapters set the study foundation from which to select, discuss, and test a 

suitable research design (Chapter 4). Chapter 4 introduces the study methodology, 

the study variables, the sampling plan, instruments and administration, data analysis 

approach, reliability and validity, and ethical considerations. Chapter 5 presents key 

findings from Surveys 1, 2, and 3. Descriptive and inferential statistics provide a view 

of the data from the three major contribution areas that includes the nature of virtual 

project teams, success, and communication. 

Chapter 6 presents the discussion and conclusions about these three areas of 

contribution. The discussion and conclusions presented in Chapter 6 is organized 

into three sections. Section A looks at the Nature of Virtual Project Teams, Section B 

discusses Success, and Section C presents the discussion about Communication. 

Discussion of the key findings highlights their significance. As well, the discussion is 

strengthened by reference to important sources from the literature review. A 

comparison of results with previous research study findings strengthens the content 

and face validity of the research (Cooper and Emory, 1995). 

The final chapter (Chapter 7) provides a summary of the study, conclusions about 

key findings, discusses contributions made by the dissertation, and implications for 

future research. 



6.2 Organization of the Discussion and Conclusions 
This chapter presents the discussion and conclusions from results in Chapter 5. 

Section 6.3 provides a discussion of the key findings about the nature of virtual 

project teams. This section includes discussion about the size, composition, and 

relationship to the organizational level. 

Section 6.4 presents the discussion of the results about success. The first 

subsection looks at success and the project lifecycle. Next, the discussion turns to 

success indicators from Surveys 1,2, and 3. Success criteria are presented in the 

following subsection. Subsection 6.3.6 presents the author contributions in terms of 

a critical success indicator (CSI) model, and subsection 6.3.7 presents the new 

Critical Success Criteria (CSC model). Subsections 6.3.8 - 6.3.9 present the 

discussion and conclusions concerning success criteria. Subsection 6.3.1 0 presents 

the discussion about success and value, and the final section deals with the 

relationship between success criteria and indicators. 

Section 6.5 presents the discussion concerning the investigation of communication. 

This section includes discussion of relationships, anticipation of future interaction 

and how they influence or do not influence perception of overall success of the 

virtual project team communication. As well, discussion of Media Use, 

Communication Actions, and Open Communication takes place in this section. 

Finally, this section presents the interpretation of the findings about the presence of 

holographiclquantum communication. 

6.3 Findings about the Nature of Virtual Project Teams 
Leaders in the teamwork research such as Belbin (1981), Katzenback and Smith 

(1994) and the originator of team development research, Tuckman (1 965) identify 

traits and behaviors that show which types of individuals and what behaviors 

contribute to success of a team. However, research on teams does not often 

distinguish if the findings apply to project teams, let alone virtual project teams. As 



well, no information could be found in the literature about the size of a 

virtual project team in terms of its optimal communication pathways or composition. 

The data from Surveys 1 and 2 show that respondents' core teams consist of an 

average of 11 members. According to Carter and Baker (1992), this size of a project 

team has a potential for 55 communication pathways (N2 -N12). 49 This estimation 

techniques is too simplistic because it provides single-point rather than range 

estimates which are more realistic. However, it does offer a quick look at the 

potential for communication breakdowns as a function of the increase in the team 

size and the corresponding increase in the number of communication pathways. 

How much experience do these respondents have in communicating in virtual 

project teams? Results show that on average, almost 20% of respondents report 26 

or more years experience working on or managing traditional projects, and only 3% 

of participants report the same level of experience on virtual project teams. The 

majority of respondents report 3-5 years experience on virtual projects. The results 

suggest that most respondents have significantly more experience working on 

traditional projects before embarking on virtual projects teams. Thus, they appear to 

be aware of the potential for communication breakdowns and learning curves 

required to use unfamiliar technology (i.e., e-mail packages, Internet websites). 

As well, the teamwork literature often discusses the composition of a virtual project 

team. However, research, conceptual papers, and theorizing has not come to any 

conclusions about what a typical or average virtual project team (if there is one), 

looks like in terms of its membership's locations. Research reviewed to date does 

not allow for any empirically arguable conclusions about the actual composition of 

virtual project teams. An attempt is made using Question 5 (Surveys 1 and 2) to 

seek some clarity about the composition of the virtual project team in terms of its 

49 N refers to the number of people on the project team. 



geographical location and the member's relationship to the home or main 

organization they are employed by. Respondents report that over 40% of their 

virtual project teams have some members in different geographic locations, and 

some members from different organizations. Fifteen percent of respondents report 

that their virtual project teams consist of members who all work in different 

geographic locations, and who are gJ from different organizations. This type of 

arrangement is often considered to be pure, existing only in "cyber or virtual space" 

(Lipnack and Stamps, 1996). 

An additional 10% of respondents indicate that they work on virtual project teams 

whose members aM come from the same organization, and all are from the same 

geographic location. They still consider themselves to be "virtual project teams*. 

The literature does not appear to offer any solutions about why this finding occurs. 

For example, in Singer's (2001) article about virtual project teams, he describes 

same placelsame time project teams as "everyone getting together off-site, away 

from their daily responsibilities in an intense weeklong working session" (p. 39). One 

possibility may be that members in this situation may be "hotdesking", or "hotelling" 

where they sometimes work out of their home offices, and share office space in the 

main office or subsidiary from time to time as suggested by Packard, (1 996); Barnatt 

(1995) and others. This finding shows that much more complex study must be 

undertaken to understand the nature of the physical vs. non-physical location of 

members of a virtual project team. 

As discussed in Chapter 3, a high level of Correspondence (use of different terms for 

the same concept) exists with respect to defining virtual project teams Thus, 

researchers face a difficult task in trying to "hit a moving target" and distinguishing 

when a project team "becomes" virtual because research has not been undertaken 

to determine when members travel and when they stay within similar geographical 

boundaries within the life cycle of a project. 



Similarly, research has not investigated what the impact of individual team 

members moving in and out of the project has on its success. Part of the difficulty is 

in determining how long a typical virtual project lasts, or how long a typical core 

member stays with a project. Although 68% of participants (Survey 3) report most 

often joining the project within the project's first year, no data could be found in the 

literature concerning how long members stay on a virtual project team, or if this has 

any bearing on its success. Lurey (1 998) also finds that the majority of his 

respondents (68%) join their respective projects within the project's first year. 

However, he did not report on the project duration either or its influence on success, 

if any. 

6.4 Findings about Success 
Section 6.4 presents the discussion and conclusions about success in the project life 

cycle, success indicators, criteria, and the link between these constructs. The 

research process itself revealed fundamental problems in studying success. The 

literature review shows that many gaps exist in terms of linking success criteria and 

indicators. Studies often use contingency approaches to identify CSls or CSCs 

without investigation of relationships between the two, or their link to value, and the 

overall objective of achieving a successful project outcome. Complexity arises in the 

definition of the original goals and objectives within the context of identifying the 

intention to pay attention to certain success indicators and behavior to measure 

certain criteria. Complexity also arises in the change in goals and objectives through 

the project life cycle and in the acceptance by the "judges" of outcome criteria as 

measured against the changed state. 

6.4.1 Success and the Project Lifecycle 
This research tested nine hypotheses that tied into the research questions. 

Research Question R l  a asks, 'Which project phase seems most critical to 

determining project success?" Respondents report that the Planning phase best 

determines the success of a project. The literature review shows that the rate of 



change in organizations and the business environment pace continues to 

increase with the sophistication of technology. The literature review indicates that 

virtual project teams react quickly to these pressures early on in the project when the 

right degree of change can be made with the least cost. Thus, participants may 

recognize the planning phase as most critical phase in determining success because 

less dramatic consequences may ensue for mistakes at this early stage of the 

project l ifecycle. 

In contrast, Pinto and Slevin's research of over 400 traditional projects finds the 

Implementation phase to be the most critical to project success. Although 

participants in this study answered the question in the context of a virtual project, the 

results bring into question a fundamental assumption about the lmplementation 

phase as the best determinant of success in any project. To date, the literature does 

not report any studies that replicate the PIP just for traditional project teams. The 

original PIP data collected 13 years ago did not distinguish between projects 

completed by virtual project teams partly because the tenninology and the majority 

of the published body of knowledge in this field has only been in existence for 5-6 

years. Future research still needs to address this issue. This dissertation research 

supports Shenhar, Levy and Dvir's (1997) more recent conclusion that "the common 

notion of measuring project success by evaluating the implementation process alone 

is no longer valid" (p. 10). 

6.4.2 Success Indicators (Survey I) 
Research question R la  investigates whether the perception of success indicators 

differs in virtual project teams (as compared to traditional projects discussed in the 

literature review). The results from Survey 1 show support for the conclusion that the 

perceptions of success indicators differ in some ways between virtual projects and 

traditional projects. The data show that many respondents who work on virtual 

projects place a similar emphasis on critical success indicators. Respondents rank 

Project Mission as first. This ranking is the same as Pinto and Slevin (1998) PIP 



ranking. As well, Communication appears in eighth position, increasing 

only one position compared to the PIP instrument ranking. Surprisingly, Top 

Management Commitment drops the most in rank from second to ninth position. 

The results suggest that respondents believe the goal of completing a successful 

project does not appear to have changed, whether the project is considered to be 

virtual or not. 

As discussed in Chapter 3, the literature shows general agreement about 

Communication being a key to a successful project and project team. Although many 

articles in the publications reviewed do not distinguish between virtual and traditional 

project teams, communication appears critical. The results of this study also support 

the published findings on the critical nature of communication although perhaps not 

as important as one might think. 

Conversely, the study data show a lower rating for Top Management Commitment 

on Survey 1, and absence at the level of the Project Team in Surveys 2 and 3. 

Although respondents reported Top Management Commitment as a key ingredient 

at the Organizational, Leadership, Project and Environment levels, this was not true 

for the Project Team level. Lipnack and Stamps (1 996); Jiang, Klein, and Balloun 

(1 996); Claudie and DeLuryea (1 995-6); Bullen (1 995); Tukel and Rom (1 995); 

Magal, lngram (1 994); Pinto and Slevin (1 992); Carr and Watson (1988); Murphy, 

Baker and Fisher (1 974); Martin (1 982); Cleland and King (1 983); Rockart (1979), 

and others consistently consider Top Management Commitment to be a key to 

increasing the chances of a successful project outcome regardless of the context. 

However, the results of this study suggest that Top Management Commitment may 

have a different influence on the successful outcome at the level of the Project Team 

than assumed. 



The study of success indicators using a ranking method also deserves 

mention. Ranking lists do not provide a context from which to determine where 

teams and organizations should focus their energy. For example, does a project 

team and organization consider Trouble Shooting as equally important? Although 

the results from the questions about success from Survey 1 (Questions 9-58) show 

very high level of internal consistency, the question remains whether a ranking 

method can actually measure what it claims to measure. 

Recognizing the limitations of a ranking approach, the next logical step seems to be 

investigation by using a categorization-based method. Beale and Freeman and 

Belassi and Tukel employ a categorization method to study success (Table 17). In a 

well--established scientific domain, professionals exhibit high levels of consensus, or 

re-usable objective knowledge (Musen, 1992). However, in project management, the 

resultant knowledge base appears dependent on how experts and key researchers 

understand concepts. Categorization methods move the profession one step closer 

to understanding the influence of context in success, but this method should not be 

an end in itself. The next subsection provides an overview of the categorization 

work from Survey 2. 

Conversely, the study data show a lower rating for Top Management Commitment 

on Survey 1, and absence at the level of the Project Team in Surveys 2 and 3. 

Although respondents reported Top Management Commitment as a key ingredient 

as the Organizational, Leadership, Project and Environment levels, this was not true 

for the Project Team level. Lipnack and Stamps (1 996); Jiang, Klein, and Balloun 

(1 996); Claudie and DeLuryea (1 995-6); Bullen (1 995); Tukel and Rom (1 995); 

Magal, lngram (1 994); Pinto and Slevin (1 992); Carr and Watson (1 988); Murphy, 

Baker and Fisher (1 974); Martin (1982); Cleland and King (1 983); Rockart (1 979), 

and others consistently consider Top Management Commitment to be a key to 

increasing the chances of a successful project outcome regardless of the context. 

However, the results of this study suggest that Top Management Commitment may 



have a different influence on the successful outcome at the level of the 

Project Team than assumed. 

The study of success indicators using a ranking method also deserves mention. 

Ranking lists do not provide a context from which to determine where teams and 

organizations should focus their energy. For example, does a project team and 

organization consider Trouble Shooting as equally important? Although the results 

from the questions about success from Survey 1 (Questions 9-58) show very high 

level of internal consistency, the question remains whether a ranking method can 

actually measure what it claims to measure. 

Recognizing the shortcomings of a ranking approach, the next logical step seems to 

be investigation by using a categorization-based method. Beale and Freeman and 

Belassi and Tukel employ a categorization method to study success (Table 17). In a 

well-established scientific domain, professionals exhibit high levels of consensus, or 

re-usable objective knowledge (Musen, 1992). However, in project management, the 

resultant knowledge base appears dependent on the how experts and key 

researchers understand concepts. Categorization methods move the profession one 

step closer to understanding the influence of context in success, but this method 

should not be an end in itself. The next subsection provides an overview of the 

categorization work from Survey 2. 

6.4.3 Success Indicators (Survey 2) 
Belassi and Tukel(1996) and Beale and Freeman (1991) each conducted research 

on success using categorization approaches. Validation through contextual research 

helps to make sense of the social contexts in which behaviors occur. Their work 

serves as the basis for the investigation of Critical Success Indicators-in Survey 2. 

As discussed in Chapter 2, the CSls they identify, as well as other CSls identified by 
I 

key research studies, form the list of CSFs that Survey 3 examines (Appendix B). 

The division of the CSls into the five levels (Project Team, Project, the Project 

Leadership, Organization, and the Environment) is made in accordance with the 



findings from research by Belassi and Tukel(1996) and Beale and 

Freeman (Table 11). A discussion of the CSls at each level follow in subsections 

6.4.3.1-6.4.3.5. 

6.4.3.1 Project Team Level 

Previous research identifies a total of ten CSls for inclusion at the Project Team level 

(Table 17). The data from Survey 2 show that five of these ten CSI to be significant. 

This research agrees with previous research that five CSls include Open 

Communication, Commitment, Fun, Communication Skills, and Trust. However, this 

research did not find Project Team Experience, Trouble Shooting, Project Team 

Culture, Propensity to Take Risk, and Technical Skills in the top five of indicators. 

Romahn and Hartman (2000); Hartman (2000b,c); and Cahoon and Rowney (1996) 

also find Trust and Communication to be critical to project teams in general. 

Hartman finds Trust to be one of the seven elements for effective teams in field tests 

of the SMART framework (Hartman and Skulmoski, 1999; Hartman, 2000~). 

Hartman (1 995) also reports Fun as a CSI for project teams. Trust also appears as a 

CSI in publications by Malhotra (1 997); Handy (1 995); Hartman and Romahn (2000); 

Hirschhorm and Gilmore (1 992); Gerber (1 995); Byrne (1 993, 1996); and Porter 

(1 993). Although variation occurs in the definition of Trust within these sources, 

Trust in this research meets the definition provided in Appendix B (the act of placing 

in confidence; and the firm belief in the honesty and integrity of another person or 

thing). 

Interestingly, Top Management Commitment does not appear as a CSI at the level 

of the Project Team. Conversely, over half of the respondents categorize Top 

Management Commitment as a CSI in the other four levels (Organization, Project, 

Project Leadership, and Environment). The results from Survey 2, when compared 

to the literature, clarify the interpretation of the findings in Survey 1 that Top 

Management Commitment has a different importance. Engkavanish (1 999) finds that 



control or administrative efforts by the virtual organization have a negative 

influence on project success. Results from dissertations by Engkavanish (1 999) and 

Buckely (1999) suggests that virtual organizations work on a trust basis, so that 

relationship-building based on a trust rather than on traditional directing mechanisms 

required for information-sharing may better facilitate success in virtual projects. 

Furthermore, virtual project teams may distance themselves from the bureaucracy of 

organization or organizations that act as project owners1sponsors. The potential for 

fragmentation in a virtual environment may make it more difficult for top 

management to keep track of the team. As well, it may appear pointless from the 

perspective of top management to attempt to gain "control" of the team in a 

fragmented work environment. 

The summary, the results of this study show support for the notion that project 

teams, whether virtual or not, heed some CSls and not others (as listed in Table 17). 

These core CSls include Trust, Commitment, Fun, Communication Skills and 

Communication. 

6.4.3.2 Project Leadership Level 

Previous research identifies that a total of eight CSls belong to the level Project 

Leadership level (Table 17). The data from Survey 2 find four of these indicators to 

be significant, including Project Manager Skills, Competency (personal), Delegate 

Authority, and Planning and Control. The research did not find Planning, 

Commitment, Technical Competencies, and Technical Skills in the group of top five 

CSls. Additionally, Survey 2 data show Top Management Commitment as a CSI at 

the Project Leadership level. Belassi and Tukel and Beale and Freeman (1 999) do 

not include Top Management Commitment as an indicator in their models in any of 

the levels except the "Organization". Thus, there is no comparative data collected by 

a categorization method showing whether Top Management differs between virtual 

and traditional project teams at levels other than the Organizational level. 



However, ranking methods used in many studies examined in the 

literature find Top Management Commitment to be a critical ingredient in successful 

project teams. For example, the work by Pinto and Slevin (1 998) and others (Tables 

7 and 8, Chapter 2) supports the observation that this variable plays a key role in the 

success of project teams. Overall, it appears that Top Management Commitment is 

a key success ingredient at some levels, for both virtual and non-virtual project 

teams. 

6.4.3.3 Organizational Level 

Previous research identifies a total of seven CSls for inclusion at the level of the 

Organizational level (Table 17). The data from Survey 2 identifies five of the seven 

as significant. This research concurs that CSls at the organizational level include 

Top Management Support, Culture, Project Organizational Structure, Alignment of 

Business and Project Goals, and Clear Business Direction. However, the data show 

that the two CSls (Project Mission and Communication) listed in Table 17 at the 

Organizational level do not appear critical in this research nonetheless. The results 

from Survey 2 suggest that these core organizational CSls exist whether the project 

team itself-identifies them or not. 

6.4.3.4 Environment Level 

Research identifies a total of four CSls belonging to the Environment level (Table 

17). The data from Survey 2 did not find any of the CSI at the level of the 

Environment level identified in Table 17 (Client Consultation, Client Acceptance, 

Competition, Subcontractors Alliances) to be critical. Rather, respondents identify 

Top Management Commitment, Communication, Technology Capability, Culture, 

and Alignment of BusinesslProject Goals as significant at this level. The results 

support the observation that the external stakeholders involved in a virtual project 

may have a more integrated relationship with the parent or owner organization(s). 

Thus, they might jointly oversee the project rather than have a traditional client- 



owner relationship. However, no data exists in the literature to validate the 

observation concerning the difference in CSls at the Environment level. 

6.4.3.5 Project Level 

Previous research identifies a total of nine CSls important at the Project level (Table 

17). The data from Survey 2 show that none of these nine indicators appear critical 

at the Project level. The results from Survey 2 identify Top Management 

Commitment, Project Organizational Structure, Project Mission, Clear Business 

Direction, and Alignment of Business/Project Goals as critical at the Project level. 

This research did not find Monitoring and Feedback, Size, Life Cycle, Technology 

Capability, Urgency, End Result, Uniqueness, Value and Contract Wording. The 

results support the observation that these CSls relate more to the internal and 

strategic aspects of a virtual project and its relationship to the organization level 

rather than the externally oriented CSI identified in Table 17. These relate more to 

the operational management of the actual project than heeding the business case or 

strategic direction. The Standish Group (1 995) report that of 1,450 organizations 

surveyed, one of the most common features of project failure relates to a weak 

business case. However, no categorical data exists in the literature to validate the 

observation in the differences in the CSIs at this level. 

Overall, the CSls at the level of the Project and the Environment appear most 

different according to data gathered from respondents in this research. However, 

certain CSI appear common to project teams (whether virtual or not) at the level of 

the Organization, Project Leader, and the Project Team. 

6.4.4 Success Indicators (Survey 3) 
Survey 3 focuses only on the team level to keep within the scope defined in this 

research. Respondents use the list of CSFs as identified in Appendix B to categorize 

CSls at the level of the Project Team. Participants in Survey 3 (and Survey 2) 

identify Open Communication, Communication Skills, Trust, and Commitment as 



critical to a team's success. As well, Survey 3 respondents identify 

Planning, and Clear Business Direction as critical. Although participants in Survey 3 

do not consider Fun as a top five CSI, the results show that Fun is highly correlated 

to the other CSls they identify at the Project Team level. For example, a strong 

positive relationship exists between Fun and Open Communication, Clear Business 

Direction, and Trust. Thus, Fun may be an important mediator variable that 

influences the success of the project team. 

Additionally, respondents report Planning and Clear Business Direction to be CSls at 

the level of the Project Team. This finding supports the literature review, which 

frequently mentions the importance of paying attention to the front end planning of a 

.p;~jec: :z avoid project failure. Hartman's SMART Management @ framework 

identifies this issue as early as 1995. As well, Wateridge's (1 996) dissertation finds 

that poor Planning (69% of respondents) contributes most to project failure. Within 

the context of this research, the results from Surveys 2 and 3 support the 

observation that project teams (whether virtual or not) pay attention to similar CSls. 

6.4.5 Critical Success Indicator Model 
The literature review in Chapter 2 shows the limitation of success research done by 

ranking methods. Also, the chapter outlines the limitations of contingency 

approaches that produce different lists of success indicators often not cross- 

referenced by researchers. Despite these challenges, these efforts have led to the 

development and use of linear models and diagrams (Lim and Mohamed, 1999; 

Munns and Bjeirimi, 1996; Tan,1996; Murphy, Baker, Fisher, 1974; McKeen, 

Guimaraes and Wetherbe, 1994; Hubbard, 1991 ; and Kim and Lee. 1986). If models 

include mention of success as an outcome, success appears as the goal of each 

project phase or the desired end result of the project. Other models and diagrams 

only focus on success criteria Shenhar, Levy and Dvir (1997) or success indicators 

(Pinto and Slevin, 1987). 



Sutton and Staw (1995) recommend the development of comprehensive 

models as part of the process of developing a theoretical framework for a profession. 

Before conducting the literature review, the researcher thought that several visual 

frameworks about success existed. However, that does not appear to be the case. 

Thus, the results from this study serve as the foundation to build the new Critical 

Success Indicator model (Figure 23) that show the contextual relationships by levels. 

Figure 23: Critical Success lndicator Model 



Figure 23 shows the CSls identified in Surveys 2 and 3 (combined) as 

they fit within the five levels (Project, Project Leadership, Environment, Organization, 

and Project Team). Some CSls appear common to more than one level since 

categorization allows for subjects to consider the context of success. For example, 

participants identify Top Management Commitment as a CSI in all levels except the 

Project Team. The data show that the Team level is unique in its focus on more 

personal, relationship-based CSls as compared to the other levels that focus on 

performance and process oriented CSls. Overall, the model suggests on the basis 

of the data, that if participants heed these CSls within each level, their success as a 

team may improve. As well, another new model (Figure 24) addresses the 

relationship between success criteria, and value. This new model is presented in 

subsection 6.3.6 to keep it in close proximity (the justification for the model follows in 

subsections 6.3.7-6.3.9). Because this research did not establish a strong statistical 

relationship between the success indicators and criteria, the models do not appear 

linked. 

6.4.6 Linking Success Criteria and Value Outcomes 
The new model of success (Figure 24) serves to expand the thinking about success 

criteria to include both Traditional Values and Innovation Values that form the value 

continuum identified in Figure 8, Chapter 1. 

The outermost circle of Figure 24 shows these four value continuum components 

(Efficiency, Effectiveness, Market Expansion, and Advantage Creation). The inner 

ring of the model shows the organization of the individual success dimensions. The 

factor analysis extracted these specific combinations of dimensions to form four 

different components. As explained in Chapter 5, each component (Budget and 

Schedule, Efficiency, Effectiveness, and Market Potential) accounts for a percentage 

of the overall variance in explaining success as an outcome. Although the model 

makes a distinction between Budget and Schedule as a component, this component 



still fits within the Efficiency value section of the model as defined by the 

efficiency dimensions found in the literature. 

Figure 24: Critical Success Criteria Model 



Overall, the model suggests that the success of projects may be 

adequately addressed by addressing these combinations of components as they fit 

within the overall alignment of the operational (project) and strategic business 

direction. Business should not adopt any success criteria that do not make sense to 

at both the operational and business levels. In the event projects continue to fail, this 

model is useful in identifying which criteria an organization may not be considering in 

the success equation. These success components and their respective criteria do 

not form hierarchical relationships. For example, Efficiency criteria do not have to be 

met before Effectiveness criteria. Rather, the model suggests that these criteria 

serve as a way to judge the success of a project when considered in relation to the 

needs of the business and the project, whether virtual or not. However, this model 

needs testing in project settings to fine tune for individual organizations. 

6.4.7 Success Criteria (Survey 2) 
The following subsections that pertain to success criteria serve as the background 

discussion for the success-value model. Survey 2, Question 10 asks respondents to 

list five criteria most critical to their project's success. This question addresses the 

first part of hypothesis Hal : the perception of success criteria differs between virtual 

and traditional project teams. The results show Quality, On Time and On Budget as 

critical dimensions of project success of defined by study respondents. The findings 

from Question 10 concur with results from studies by Baccarini (1 999); Tait and 

Vessey (1 988); Pinto and Slevin (1 986); Tan (1 996); Tukel and Rom (1 995); DeLone 

and McLean (1992). The respondents in Survey 2 place most emphasis on success 

criteria related to Efficiency measures of success (cost, time, technical capability); 

and some emphasis on Effectiveness measures (quality and achieving the project 

goal). Toney and Powers (1 997) research finds similar results for non-virtual project 

teams where the most common success outcome measurements include On Budget 

(58%), On Time (81%), and Quality (69%). Only 19% of respondents measure 

Customer Satisfaction and fewer mention Market Success (1 5%). 



However, none of the participants in Survey 2 list success criteria related 

to the strategy or alignment of the project in relation to the business market as found 

by Shenhar, Levy and Dvir (1 997); Munns and Bjeirmi (1 996); Shenhar, Renier, and 

Wideman (1996) and Baccarini (1999). The results suggest that lnnovation types of 

success criteria may not be as readily considered in judging project outcomes as 

traditional Efficiency and Effectiveness measures. 

However, none of the participants in Survey 2 list success criteria related to the 

strategy or alignment of the project in relation to the business market as found by 

Shenhar, Levy and Dvir (1997); Munns and Bjeirmi (1 996); Shenhar, Renier, and 

Wideman (1 996) and Baccarini (1999). The results suggest that lnnovation types of 

success criteria may not be as readily considered in judging project outcomes as 

traditional Efficiency and Effectiveness measures. 

6.4.8 Success Criteria as 12 Dimensions (Survey 3) 
Question 4.2 in Survey 3 asks respondents to rate how successful the project they 

referenced was in meeting each of 12 success dimensions (Table 65). Shenhar, 

Levy, and Dvir's (1997) study originally identified these dimensions. They conduct a 

factor analysis to determine which combination of success dimensions account for 

the most variance. The results show the presence of four components. Levy and 

Shenhar (1 992) and Dvir, and Dvir, (1 997) named these four components Customer 

Satisfaction, Budnet and Schedule, Business Success and Future Potential. 

A factor analysis of the data from Question 4.2 also shows a similar partitioning of 

variance into four components. The researcher labels these components Efficiencv, 

Budget and Schedule, Effectiveness, and Market Potential. Market Potential 

represents the combination of dimensions within the Business Success and Future 

Potential components identified in the Shenhar, Levy and Dvir study. Table 90 



shows a comparison of success components and criteria for the factor 

analysis of data from Survey 3 and from the work of Shenhar, Levy, and Dvir's 

(1 997). 

Table 90: Comparison of Success Components 

Interestingly, the Budget and Schedule component extracted from the factor analysis 

of Survey 3 data accounts for just over 8% of the variance in this study. Similarly, 

Shenhar, Levy and Dvir's (1997) study also find a Budget and Schedule component 

(accounts for 9.6% of the variance). The Budget and Schedule component appears 

Dissertation Findings Shenhar, Levy and Dvit 

Success Components 

Effectiveness 
Solving the Business Problem 
Fulfilling Customers Needs 
Product or Service Being Used by 
Customer 
Satisfying the Customer 
Generating a Large Market Share 

Efficiency 
Meeting Technical Specifications 
Meeting Operational Specifications 

Budget Schedule 
Meeting Budget 
Meeting Schedule 

Market Potential 
Obtaining Commercial Success 
Generating a Large Market Share 
Opening a New Market 
Opening a New Line of Products 

Customer Satisfaction 
Meeting Technical Specifications 
Meeting Operational Specifications 
Fulfilling Customers Needs 
Actually Being Used by Customer 
Solving a Major Operational 
Problem 
Customer Satisfaction 

Budget and Schedule 
Meeting the Budget Goals 
Meeting the Time Goals 

Business Success 
Obtaining level of Commercial 
Success 
Generated a Large Market Share 

Future Potential 
Opened a New Market 
Opened a New Line of Products 
Developed a New Technology 



unexpectedly in this research. The findings suggest that virtual project 

teams in this study show a similar level of concern for meeting the Budget and 

Schedule as non-virtual project teams. 

The question arising from these findings asks why the literature (Chapter 2) 

emphasizes these Efficiency criteria when they only account for a small percent of 

the overall variance. Wateridge (1 996) offers one explanation. He claims that 

project managers "concentrate on budgetary and time constraints to achieve 

commercial success" (p. 158). More currently, Fleischer (2001) and Singer (2001) 

suggest that the concept of schedule has changed for virtual project teams. 

Fleischer (2001) reports that for his project, "the schedule was basically a task list 

without dates - anything else would drive you crazy. We used milestones for tracking 

because of the need for clear project markers." (p. 34). Singer (2001) states that 

scheduling for virtual project teams consists of tracking work products - outputs of 

any task or activity - as opposed to deliverables that refer *to a work product seen 

by the customer" (p. 40). 

Furthermore, findings from Thomas, Delisle and Jugdev's (2001) study suggest 

another possibility for the emphasis on Efficiency criteria. Project managers appear 

in organizations more often on an accidental basis, when the need arises to handle 

a crisis or technical problem (Thomas, Delisle and Jugdev, 2001). Their study finds 

that just below 60% of respondents somewhat agree to strongly agree that project 

managers have little or no formal training. Thus, much of the knowledge obtained by 

members in the profession about how to measure success comes from practical 

experience that is culturally embedded. There is little emphasis on cross-disciplinary 

influences on or lessons learned from other disciplines incorporated into practice. 

For example, PMI and APM BOKs only reference material generated by the 

profession, for the profession. Over time, vocabulary and conceptual thinking 

appears to be "common sense1', although it may not be so common when tested 



empirically. However, further empirical research may reveal that project 

teams (whether virtual or not) are focusing on the "wrong factors or simply applying 

the right factors badly" as Wateridge suggests (1 996, p. 155). 

Findings from Question 4.2 show that participants (N = 50) appear most successful 

in meeting Efficiency criteria of all criteria shown in Shenhar's findings, Table 89. 

Twenty-eight percent of respondents report being mostly to very successful in 

Meeting Technical Specifications, 27% report being mostly to very successful in 

Meeting Operational Specifications, 21 % Meeting the Budget and 23% Meeting the 

Schedule. Most recently, Thomas, Delisle, and Jugdev (2001) find that 26% of 

respondents (N = 1,867) report mostly to strongly agree that "projects are 

consistently completed on schedule", and 23% mostly to strongly agree that, 

"projects are consistently completed on budget". Thomas, Delisle and Jugdev's 

(2001) findings validate Survey 3 findings concerning the frequency that both virtual 

project and non-virtual project teams report meeting the budget and schedule. 

However, approximately 75% of respondents appear to be less successful in 

meeting these Efficiency criteria. 

The literature review in Chapter 2 shows Efficiency criteria to be central to 

discussions about project success, regardless of the project being virtual or not. 

Note that the literature on success criteria reviewed for this dissertation (Table 9) did 

not emphasize Scope or Safety success dimensions, two categories that are often 

discussed in project management teaching. As a result, they were out of scope for 

this study. 

The results show that respondents in Survey 3 had slightly more success in meeting 

Effectiveness criteria. They report being mostly to very successful in Solving the 

Business Problem (31%); Fulfilling the Customers Needs (28%); and Product or 

Service being used by the Customer (23%); and Satisfying the Customer (28%). As 



discussed in the literature in Chapter 2, the customer focus of project 

management appears central to project management as a profession. However, 

these results suggest that virtual project teams may view satisfying the customer as 

more of strategic rather than operational goal (as suggested by Set B, Table 89). 

The presence of an Innovation-based criteria suggest that this Effectiveness 

construct may have changed in the virtual environment to move the focus more to 

the left of the value continuum (Figure 8). 

Although the results suggest that a slight shift may be occurring along the value 

continuum, project teams, irrespective of type appear to be slow at including or even 

noticing Innovation-based criteria. Less frequently, respondents report being mostly 

to very successful in meeting lnnovation criteria. Only 12% of respondents report 

that their project Obtained Commercial Success; 9% report that their projects 

Generated a New Market Share; 12% report that their project Opened a New 

Market, and 16% report that their project Opened a New Line of Products or 

Services. Thirty-four percent of participants rated lnnovation criteria as "Not 

Applicable". Survey 3 data does not provide answers about whether the 

respondent's clearly articulate and understand lnnovation success criteria as an 

outcome. Thus, both virtual and non-virtual project teams appear to be in similar 

positions with respect to dealing with lnnovation criteria. Thomas, Delisle, and 

Jugdev (2001) note that lnnovation values are often not on the radar screens of 

many senior executives. 

The Correlation Analysis in Chapter 5 also provides some insight into the inter- 

relationships among the 12 success dimensions. Meeting Technical Specifications 

and Meeting the Budget appear to be the most highly correlated of the Efficiency 

criteria. As well, the strongest correlation between Effectiveness-based criteria 

occurs between Product or Service Being Used by the Customer and Satisfying the 

Customer. The strongest correlations occur between Effectiveness-based criteria 



Meeting Technical Specifications and Solving the Business Problem. As 

well, the strongest cross-correlation between Innovation-Effectiveness criteria 

appear between the Product or Service Being Used by the Customer and Obtaining 

Commercial Success. 

A common theme appears to be the usefulness of the product or service to the 

customer and that the product or service satisfies the customer. Overall, the external 

focus on client is not new to project management, however, as shown in the factor 

analysis use rather than meeting technical and operational specifications may be 

more important. This finding fits more with conclusions from research in the IS and 

MIS fields that have long held that customer satisfaction and use account for a high 

portion of the variance in explaining success as an outcome. 

6.4.9 Success Criteria as Four Overall Measures (Surveys 2, 3) 
Data from Question 11 (Survey 2) show that over 80% of participants rate their 

project as successful (outcome) when asked a simple yes or no question. As 

discussed in Chapter 1, the literature reports much higher failure rates. The results 

from Question 11, Survey 2 suggest reluctance for participants to report working on 

failing or failed projects. Thus, Survey 3 examines success outcomes in more detail 

to find out how well participants actually perceived that they met four specific overall 

measures of success (as an outcome). These four overall success criteria include 

the Overall Success of the Project Management Methods, Overall Success of the 

Virtual Project, Overall Success of the Virtual Project Team Communication (core 

team), and Overall Success of the Virtual Project Team Communication (entire 

team). 

When asked to rate the overall success on a scale, only 30% of participants report 

that the project they used as the context this survey being very successful. This 

finding was even more pronounced for the question about project management 



methods. Just under 20% report having a very high level of success with 

the project management methods. These findings bring into question the validity of 

determining success from a simple yeslno measures. This could have serious 

implications for research based on successful versus non-successful categorization, 

and in practice, for businesses that make key business decisions on this basis 

alone. 

These overall measures do not replace the twelve dimensions examined in Question 

4.2 (Survey 3). Rather, the researcher investigates what kind of explanatory power 

each of the four overall measures of success have in explaining the group of 12 

success dimensions examined in this research. 

6.4.10 Linking Success and Value 
The literature review in Chapter 2 finds that research does not often make a salient 

and empirically tested connection between success and a full value spectrum. For 

example, Shen har, Levy, and Dvir (1 997) conclude that assessing future success 

(how well a project performs on a strategic timeline) may only be done over time and 

it is not really the responsibility of the project team. Overall, the literature shows a 

noticeable lack of attention to the consideration of success as a strategic objective 

(Hartman, 2000d; and Griffith, 1997). Even recent success research by Erling and 

Svein (2000), who developed a new Project Evaluation Scheme, focuses on the 

operational aspects of success. They do not make any connection between success 

and value. 

Hartman (ZOOOd), Kujala and Artto (2000), Turner (1 998); and Morris (1989) 

represent the few project management experts who use business and marketing 

arguments to continually challenge the Efficiency-based view of success to include 

shareholder value. As well, Thomas, Delisle and Jugdev (2001) find that a 

disconnect exists between strategic and operational level approaches to creating 

value from project management. Toney and Powers (1 997) benchmarking study 



results also support this conclusion. Toney and Powers find that 43% of 

Fortune 500 respondents did not consider ''the project concept as part of the 

corporate strategy." (p. 10) Wateridge (1996) concludes that the most critical 

problem relates to the difficulty in communicating the value of project management 

to senior management. He finds that companies sometimes calculate a value ratio 

that does not take core costs and competitive advantage considerations into 

account. 

The problem seems to be in understanding value as a continuum. In a study 

commissioned by PMI, Kwak and lbbs (1 997) find that the project management 

profession does not understand the cost of project management. The study 

respondents report, on average, to spending six percent of the total project cost on 

project management. lbbs finds that in reality, spending on project management ran 

between 20% -1 00% higher than previously understood by the profession. 

As well, results of testing Hartman's SMART0 framework on projects show that 

choice of measures depended on how one perceives success. Nellenbach and 

Hinds (2000) report from an interview with Hartman, that Hartman finds 40% of 

projects achieve success, but often, project managers cannot identify what value 

their projects create. The SMART framework helps them to do this. The SMART 

framework refers to Strategically, Managed, Aligned, Regenerative and Transitional 

management of projects (Hartman, 2000). The treatment of value appears as one of 

the key advantages in using SMART because it asks the organization to identify 

what the project does to add value, as well as how the project helps the organization 

achieve its strategic objectives. 

Furthermore, the lack of attention to Innovation criteria found in this study and the 

literature does not make practical sense in light of continued discussion in the 

literature about a global shift in value from hard assets and profit/loss statements to 



intangible skills and knowledge (Rashschulte, 2001; Lopes and Flavell, 

1998; El Sawy, 1999; and Moss-Kanter, 1999). Similarly, authors such as Wateridge 

(1 995); Shenhar (1 999); Shenhar, Levy and Dvir (1 997); Hartman, Ashrafi and 

Jergeas (1998); and Hartman (2000d) provide many reasons to move past the 

simplistic treatment of value as a matter of Efficiency or Effectiveness. The 

emphasis on traditional Efficiency criteria appears alive and well despite the 

discussion in the literature and studies that show urgency for companies to act 

strategically and evolve with the global business environment continues to 

accelerate (Kulik and Samuelsen (2001). 

Comments by Raschulte (2001) that, "launching of projects with insufficient 

awareness of what competitors are doing in the e-world" is a major cause of project 

failure (p.31) show how far thinking has come from the perception of success in the 

1980s. In comparison, Walsh and Kanter (1998) consider missing deadlines as an 

opportunity lost to reach a new market. 

Overall, researchers face a tough challenge in communicating which of the success 

criteria provide a meaningful way to judge the success of a project, and how they 

contribute to the value of the organization. The results from Question 4.2 provide the 

data to construct an empirically testable model of success and value. The model, 

presented in the next section, provides a broad view of success and value. 

6.4.10.1 Linking Indicators and Success Criteria 

Question 4.4 asks participants whether they determine upfront which CSls to pay 

attention to on the project referenced in the survey. Question 4.4 asked participants 

to report if they identify upfront how they would measure success outcomes during 

the project lifecycle or at the end of the project. Only 33% of participants report that 

their teams define both success indicators and success criteria for the projects they 

referenced. 20% of participants report that their teams did not determine any 



success indicators or success criteria upfront. The results show a larger 

than anticipated portion of the sample does not pay attention to defining success 

indicators and what criteria to use in judging the project success. 

Although the survey did not collect data to determine why this occurred, the literature 

review suggests that there is a lack of information on how to set up, select and 

monitor success criteria in the front-end and throughout the project lifecycle. Despite 

this, the literature agrees that measuring success enhances the chances of a 

successful project. For example, Wateridge's (1 996) research finds that projects with 

well-defined success outcomes tend to succeed. However, he reports that when 

teams spend time to define criteria, 68% of projects appear successful, irrespective 

of their criteria. This raises questions about the intangible, positive benefits of the 

actual process of planning, and agreeing on success indicators and criteria. 

Although the data analysis in Chapter 5 did not find large effect sizes, important 

relationships appear between CSls at the Project Team level and the 12 success 

dimensions. Rather, the data suggest that an indirect or mediatinq relationship may 

exist between CSls and success criteria. Overall, the data show that relationships 

do exist (Figure 20) between success criteria and success indicators. The matrix 

(Figure 20) shows that the CSI "Fun" has the highest predictive power in accounting 

for the variance in two success criteria. Fun accounts for 10% of the variance in 

success dimensions Meeting the Budget and 10% of the variance in Satisfying the 

Customer. As well, the CSI "Trust" has the widest predictive power in explaining the 

variance (between 5.00% and 9.99%) of five success dimensions (Meeting 

Technical Specifications, Product or Service Being Used by the Customer, 

Generating a Large Market Share, Opening a New Market, and Opening a New Line 

of Products). 



Because Suwey 3 only examines CSls at the Project Team level, no 

conclusions can be drawn about the relationship of the twelve success criteria within 

the context of the Project, the Environment, the Organization or the Project 

Leadership level. This research represents only the first step to understanding the 

relationship between CSls and success criteria in an academic, empirical based 

study that tests the nature of this relationship using regression analysis. Overall, the 

literature review did not identify any studies that examine the relationship between 

success criteria and success indicators with the appropriate academic rigor that 

would provide statistical validation of study results. Thus, the matrix (Figure 20) 

requires further testing before conclusions can be made about the nature of the 

relationship between success indicators and criteria. 

The lack of a holistic framework underlies the difficulty in making substantial 

progress in understanding intentions (what do project teams pay attention to in 

efforts to enhance their chances of success?), their behaviors (what measures of 

success are used to judge the success of outcomes?), and how these both relate to 

the defined measures that represent the goals and objective outcomes of the 

business (what goals and objectives did we meet?). Figure25 shows the holistic 

success framework developed and partly tested in this research. 





This research uses the category framework by Belassi and Tuckel (1 996) to 

empirically test the Intention part of the model in the context of virtual project teams. 

The process identifies which core CSls fit within each of the five levels. From these 

findings, the researcher developed a practical model (Success lndicators Model) that 

is designed to assist industry in identifying which success indicators they pay 

attention to or aim to heed in efforts to increase their chances of success. 

As well, the research empirically tests a set of 12 success dimensions identified by 

Shenhar, Levy, and Dvir (1 997) to determine which success criteria From these 

findings, the researcher developed a practical model (Success Indicators Model) 

with the aim of assisting industry in identifying which success criteria they use to 

judge different dimensions of success. The success dimensions are also linked to an 

overall value continuum as discussed in Chapter 1, and presented in Figure 8. 

Linking success and value is another step necessary in understanding why project 

teams and their organizations chose to pay attention to certain dimensions in efforts 

to produce the desired outcomes that will meet their goals and objectives. 

Finally, this research empirically tests four overall measures of success as they 

relate to meeting the goals and objectives of the project and the business 

organization. The extensive literature review did not reveal any existing model, thus, 

these four measures are from the general understanding of success generated from 

the research process. As discussed, the literature review shows the communication 

is a key issue in managing projects. As well, many sources point to project 

management methods as holding the key overall success in meeting goals and 

objectives. 

Thus, this part of the research tests assumptions, and reveals that all four measures 

appear to account almost equally well for success. The key in this equation is that if 

success is a problem in a project, the organization may assess which dimensions of 



success it is measuring and adjust its focus. As well, this information may be fed- 

back into the process so that teams may adjust what they are paying attention to. 

Thus, the model shows the achieving success is a double-loop process that requires 

both foward planning, and backward monitoring and feedback as a cyclical process. 

6.5 Communication, Relationships, Success 
Research Area 3(a-d) investigates the relationships between communication, 

success, and virtual project teams. Four related hypotheses serve as the means to 

test the significance of these Research Area outcomes. Subsection 6.4.1 presents 

the discussion and conclusions about relationships and communication; subsection 

6.4.2 present the discussion about relationships and future interaction, and 

subsection 6.4.3 presents the discussion about Communication and media use. 

Subsection 6.4.4 deals with Open Communication; and subsection 6.4.5 provides an 

overview of key results and conclusions about holographic communication. 

6.5.1 Communication and Relationships 
Research Area 2a investigates the concept of familiarity. The literature review in 

Chapter 3 shows that although little work has been done in the area of relationships 

and virtual project teams, familiarity appears related to performance. For example, 

Lurey (1998), one of the few academic researchers in the area of virtual teams 

addresses part of the question of familiarity. He finds a strong positive correlation (r, 

= .730, p= e.01) between team members relations with each other and team 

member satisfaction. However, the scale he uses to test satisfaction does not 

include a measure of success in relation to how well the team performs. As well, 

Lurey's dissertation does not indicate how well members knew each other before 

they joined the team, or whether they anticipated working together in the future. 

Nonetheless, he finds that positive relations defined by trust and sharing plays a 

major role in member satisfaction with the virtual team experience. 



Does familiarity play a role in perception of the success of a virtual project team? On 

average, respondents (Survey 3) report being on virtual project teams where almost 

88% of respondents have some kind of prior contact with at least four team 

members before the start date of a project. The results show that simply "knowing" 

members does not influence perception of the team's success. Members that did not 

know any team members at the outset of the project did not rate the success of the 

team's communication as lower than other members. Rather, the level of familiarity 

(i.e. years of friendship, level of acquaintance, etc.) may influence the perception of 

a successful team communications more than simply knowing or not knowing a team 

member. This relationship requires testing in future research. 

Questions concerning the timing of project life cycle and the ratings of 

communication success were not addressed in this question. It is likely, on the basis 

of the literature, that ratings of the overall success of the communication changes 

over time as the successful project team becomes more cohesive in the later parts 

of the project. Most of the respondents report being in the Implementation or the 

Transfer phase of the project at the time of the survey. 

6.5.2 Relationships and Future Interaction 
Question 2.3 (Survey 3) gathers information about the type of relationships in virtual 

project teams by membership (i.e., core team members, clients, extended team 

members, contractor, or senior management representative). Respondents report 

very positive relations between core team members, senior management, clients, 

and the extended team. The least positive relations occur between the core team 

members, and the contractor group. Part of the reason for this finding may be that 

the virtual project team did not consider contractors as part of the project team, or 

that the project did not have any members from the contractor group (33% reported 

this group as "Not Applicable"). 



The second half of Question 2.3 examines the likelihood of each of the groups 

working together in the future. The joint analysis of these questions support the 

conclusion that a relationship exist between the anticipation of future interaction and 

the perception of positive relationships on the virtual team. The core team and senior 

management have the strongest relationship, and they report a high likelihood of 

future interaction. To a lesser extent, a similar trend exists in all other groups, except 

the contractor group. Overall, the results show some support for the conclusion 

made by Walther (1996) that anticipation of future interaction may account for 

differences between virtual and face-to-face teams of team members. However, 

more research needs to be conducted to further investigate this phenomenon. 

6.5.3 Communication Action and Media Use 
Research Area 3c examines communication and media use in virtual project teams. 

Engkavanish (1 999) finds a positive relationship between communication and project 

success. However, her study focuses entirely on how the selection of 

communication media affects the quality of the project. Lurey's dissertation (1 998) 

also finds virtual teams face the greatest challenges in communicating, using 

communications media, and building trust. However, neither of these studies 

examines the role of the communicator in objectively crafting a message, and 

choosing type of media to convey a particular message. At a minimum level of 

involvement, social theories reviewed in literature suggest that the communicator 

plays a role in determining what kind of media might best convey a message (Fulk, 

et. al., 1987). Weick (1 969) and other sense making researchers justify the study of 

communication with contexts defined by CST. These contexts include the following 

(Table 15 provides a full description of each action): 



Discursive Action: Trying to understand the meaning of the messages 
exchanged; asking for clarification or more information 

a Strategic Action: Engaging in counter-action to a request, question or direct 
order 

a Instrumental Action: Suggesting, discussing, directing or asking that an 
action to be carried out 

a Communicative Action: Trying to achieve agreement for joint action, 
debating about course of action 

a Social Action: Reflecting on shared social experiences, relaying incidents or 
stories about the project or its members in a non-formal manner 

The results show some statistical support for hypothesis H3b: that a difference exists 

within media for different Communication Actions. This appears consistent for the 

top three communication media used by virtual project team members (e-mail, 

phone and teleconferencing). Participants in Survey 3 report using e-mail, phone 

and teleconferencing (in that order) most often for engaging in Instrumental, 

Communicative, and Discursive Communication Actions. When engaging in 

Strategic Action, participants most often use e-mail as their first choice, the phone as 

a second choice, but Group Decision Software instead of teleconferencing for their 

third choice. When engaging in Social Action, participants report using the phone 

rather than e-mail as their first choice. They also use either teleconferencing or 

face-to-face meetings equally often as a third choice when engaging in Social 

Action. 

Sense making theorists in particular stress that communication occurs as a matter of 

enactment where people rather than electronic media bring about the richness 

experienced in communication (Weick, 1969). Although other levels of sense making 

exist, this research focuses on how the individual makes sense of media use when 

engaging in any of the five Communication Actions. The results from Survey 3 

suggest that communication does not occur in a "social vacuum" as Sussman and 

Sproull(1999) note. Sussman and Sproull(1999) examine the delivery of negative 



news (Strategic Action) using different media. They find comfort levels for phone use 

closest to those of face-to-face meetings. These results differ from the dissertation 

findings that show respondents being as comfortable with using the phone or e-mail 

most often, and only face-to-face meetings as a third choice for social types of 

communication. One reason for the study findings concerning high use of e-mail 

could be the advancements in electronic communication technology and software 

providing richer communication experiences as Chen (1 997) suggests. Conceivably, 

these teams may have more restricted access to face-to-face meetings than 

traditional project teams. 

The mere admission of engaging in Social Action appears significant since 

companies often have policies and unwritten rules that frown on such "behavior" 

(Chapter 3). However, social theory and sensemaking theorists make a good point 

that overtly expressed or implied metaphors exchanged on a social level of 

interaction senre as the basis for sharing knowledge. Although this may be difficult to 

validate on a conceptual level, research has started to investigate social interaction 

and story telling in business contexts (Caldwell, 1994). Dilts (1 990) and Tompkins 

and Lawley (1 997) show that metaphors actually account for some of the richness in 

communication. Furthermore, the fact that respondents use the phone, a synchronic, 

and arguably familiar inter-personal media as a first choice to engage in Social 

Action warrants mention. Walther, Anderson and Park's (1 994) meta-analysis lends 

support for the notion that a natural tendency exists for individuals to seek social 

interaction within the workplace. Thus, the desire for social interaction may itself 

influence media selection, and not the richness of the media as suggested by media 

richness theorists. 



Participants report seldom or never using a courier, pager, lnternetllntranet, fax, 

video conferencing, Internet chat programs, or the cell phone for any of the 

Communication Actions. Access appears as somewhat of a problem only for the 

courier and cell phone. The literature provides some insight into these findings. 

Sitkin, Sutcliff, and Barrios-Choplin (1 992) suggest that these types of 

communication media act less as carriers of meaning and more as symbols of what 

an organization or team values or devalues. Sussman and Sproull (I 999) conclude 

that if media are available and not used, communicators may view the media use as 

related more to clerical than professional activities. Thus, these types of media may 

manifest values that do not have high symbolic value, in particular to the 

professionals within a team. 

As well, virtual project team members may also base their decision to primarily use 

e-mail, phone and teleconferencing media because they work well. They may also 

be satisfied with the level of emotional connection balanced with the need to get the 

work accomplished. Chenault (1 998) and DeSanctis and Monge (1 998) argue that 

people bring their real-life problems and personalities with them to their "virtual" 

lives; therefore, electronic media inherently include all kinds of emotional content. 

Frankel and Day 's (1997) research supports this conclusion. They find that 

individuals act as emotional economists - continually estimating the values of 

urgency, opportunity, risk, and uncertainty in helping them make sense of 

communication. Individual's emotional lenses continually filter communication to 

provide information that will help them avoid risk and exploit opportunities in an effort 

to meet their ever-changing expectations. 

Furthermore, Erickson (1 993) suggests that people learn language by developing a 

set of expectations. These expectations include learning to assign various meanings 

to communication. Thus, the results suggest that virtual project teams may develop 

communication skills that do not require the redundancy function of non-verbal 



communication. The redundancy function refers to the role of non-verbal 

communication in repeating what has been said verbally (Ekman and Friesen, 

1969). For example, redundancy could be nodding one's head while agreeing 

verbally. Thus, virtual project team members may have less strong expectations of 

redundancy when communicating, as do face-to-face project teams. This 

expectation may help lessen the prevalence of gaps in logic or misunderstandings 

so that the difference between "what is said and what meaning is given to what is 

said" does not disable the communication (Glanville, 1997, p. 2). This explanation 

suggests that the quality of communication embedded in the social framework 

appears to be qualitatively changed in individuals as they modify their expectations 

when communicating on-line. Kotwica's (1998) research lends some support for this 

conclusion. She finds that 76% of survey respondents (n = 72) report that their 

communication with co-workers or clients has changed qualitatively since 

implementation of the Internet technologies. 

Questions arise concerning discussion in the literature about the need for face-to- 

face communication for virtual project success. Although face-to-face meetings 

serve as a common benchmark for comparison of communication quality in many 

research studies, Yu (1997) cautions researchers not to make the na'ive assumption 

that face-to-face interaction represents an optimal way to communicate. Sussman 

and Sproull (1 999) also challenge this assumption. They find statistical support for 

the hypothesis that: participants using electronic media to communicate will distort 

negative information (omit details or sugar coat the truth) less, and have higher 

levels of satisfaction in reporting good news than those using the phone or face-to- 

face meeting. Their study did not report whether participants embedded good or bad 

news within a specific type of communication context (i.e. five Communication 

Actions). However, results indicate that participants in a virtual project team may 

recognize the increased potential for rnis-communication conflicts, and aim to 

identify the issue expediently. This supports the results of the COM which show item 



B (Manager(s) or Leaders act on criticism) as a single component of the scale that 

accounts for nearly 10% of the Communication Openness construct. 

6.5.4 Open Communication Measure 
The literature review shows many references to communication being critical to 

success in managing and delivering successful projects. However, the majority of 

the academic scholarship about Open Communication in virtual project teams 

appears to lag behind (DeSantis and Monge, 1998). The most recent academic 

scholarship examines a related area, communication and information sharing in the 

context of virtual teams (Lurey, 1998). Thus, comparison of results from the 

dissertation findings proves difficult. 

Survey 2 findings show that overall, participants mention Open Communication most 

frequently (55%) when asked which of 29 indicators they believe to be most 

important to increasing the probability of a successful project outcome. This success 

indicator received more frequent mention than Top Management Support (53%), and 

traditional "hard" measures such as Planning and Control (39%) and Technology 

Capability (30%). 

Survey 3 tests the Communication Openness Measure (C0M)--a multi- trait 

assessment tool to measure perceived Communication Openness on a 5-point Likett 

rating scale where 1 = Poor to 5 = Excellent. A comparison of mean values for each 

item shows that virtual project teams communicate openly (overall average of 

3.8015.00). In particular, project manager(s) or leaders do a very good job of asking 

for suggestions from the team (4.1215.00) and project team members ask peerslco- 

workers for suggestions (4.1615.00). Project Manager(s) or leaders appear less open 

about acting on criticism (3.6815.00), and following up on suggestions from team 

members (3.7415.00). These results suggest that respondents focus more on 

communication going out to the Project Manager1 Leader than receiving 

communication from them. Again, this may be related to the trust-based relationship 



between peers and subordinates, such that members trust that follow-up will be 

completed. 

The factor analysis of the COM scale shows the 12 items do not equally represent 

the construct Open Communication as Rogers (1 987) attests. The factor analysis 

shows the extraction of three components account for a large part of the overall 

variance of the concept "Open Communication". The remaining variance belongs to 

within group variance or error (variables not accounted for in this research). Table 91 

shows which combination of the original thirteen scale items in the COM best 

account for the variance. 

Table 91 : Open Communication Dimensions 

Communicative 

A. Project Manager(s) or leaders 
ask for suggestions from the team. 

C. Project Manager(s) or leaders 
listen to complaints. 

D. Project team members ask for 
Project Manager(s) or leaders' 
opinions. 

E. Project Manager(s) or leaders 
follow up on project team 
mefiber's opinions. 

F. Projed Manager(s) or leaders 
suggest new ideas. 

G. Project team members ask 
peerslco-workers for suggestions. 

H. Project Manager@) or leaders 
listen to bad news. 

I. Project team members listen to 
new ideas from peers/ co-workers. 

Strategic 

J. Project Manager(s) or 
leaders listen to new 
ideas. 

K. Project Manager(s) or 
leaders follow up on 
suggestions. 

L. Project team members 
listen to Project 
Manager(s) suggestions. 

Discursive 

B. Project Manager(s) 
or leaders act on 
criticism. 



For consistency, labels from Critical Social Theory (CST) serve as identifiers for the 

three components. The following labels best describe the actions within each 

component Communicative, Strategic, and Discursive. The following labels best 

describe the actions within each component Communicative, Strategic, and 

Discursive. 

The extraction of the three components suggests several things about the way in 

which project managers and team members interact. The presence of both project 

manager and team member interaction in the Communicative component suggests 

that project managers and team members may share the leadership more than is 

described by the project management organizations (APM BOK or PMBOK Guide). 

Second, the sharing of ideas and suggestions suggests that virtual project teams (as 

defined by respondents in the study) organize around tasks rather than formal roles 

(Belbin, 1981). Thus, team member's authority during the course of a project may 

necessarily shift by task as described by the Types of Work index (Davies, 1996). 

The team member who possesses information vital to the team's well being might 

frequently attain leadership status in communicating with members (Wired Learning 

Zone, 1999). DeSanctis and Monge ( I  998) point out that numerous studies find that 

"parties communicating electronically are less prone to domination by high-status 

members.. .[and].. .display greater equality of participation." (p. 10). 

As well, the strongest correlations among scale items in the three components occur 

between project rnanager(s) or leaders listening to complaints and asking for 

suggestions from the team. Respondents may be more aware of the need to listen to 

complaints to avoid what Rosen and Tesser (1970) calls the "Mum Effect'' or 

unwillingness to communicate undesirable information. This effect appears most 

often in situations where teams know the consequences of breaking the rules and 

policies set out by the parent or authority figures, and seek to avoid the inevitable. 

As well, question arises about the legitimacy of the view of the project manager as 



the authority figure making decisions (as defined in the PMI and APM Guide to the 

Body of Knowledge). This type of peerisuperior relationship does not appear to fully 

describe virtual project team relationships studied in this research. 

6.5.5 Communication on a Quantum/Holographic Level 
The final part of the analysis focuses on communication that may occur "between 

the lines". Engkavanish (1 999); Nemiro (1 998); Thompkins and Lawley (1 997) and 

Noller's (1 997) Ph.D. dissertations speak to the way virtual teams and organizations 

conduct workflow communications across available media. They generally take a 

technical approach to the study of communication, describing it as a one or multi- 

channel Row of information or data by way of transmitting, receiving and storing 

information. Although Engkavanish (1 999) takes the relationship of how individuals 

exchange messages into consideration, she does not go beyond traditional 

boundaries in assessing the potential for the existence of an unconscious or 

"unknown" facet of communication. 

This research seeks to address this hard to measure aspect of communication or 

what Williams (1 999) calls the "unrecognized fifth fundamental force.. .the underlying 

nonmaterial physical energy of consciousness itself." (p.2). The results suggest that 

communication among virtual project team members may occur on a holographic 

level that defines itself by non-linearity, paradoxes and instantaneous connections. 

Almost half the respondents (48%) from Survey 3 agree that some form of 

communication other than the obvious occurs in their communications with virtual 

project team members. The same proportion of responses occurred in the results of 

the survey pre-test for this question. This finding does not appear due to chance 

alone. 



The following paragraphs present the most relevant comments from respondents to 

demonstrate "communication between the lines". The reoccurring themes in the 

data suggest the presence of at least three dimensions within this phenomenon. 

Communication experiences that occur "between the lines" as defined by 

respondents in Question 2.4, Sulvey 3 may be either grounded in cognitive, intuitive, 

or affective (emotional) dimensions. 

One participant reports that following experience using e-mail, 

The other type of communication, t'instantaneous connection, " 
occured between the vendor's project lead and myself: Our minds 
both work in a non-linear fashion and we easily see the "big picture" 
and how one action is likely to impact something which might seem 
totally irrelevant to linear thinkers. We clicked immediately and took to 
finishing each othefs sentences as we moved at lightning speed 
through possible options for new features, new markets, etc. 

One possible explanation is that a cognitive connection occurs between two 

individuals who perceive themselves alike. The communication synergy follows the 

principles of quantum theory where instantaneous connections occur across 

distance. One or more participants may perceive this as a peak experience that 

brings a real sense of joy to the communication experience. The feeling of moving at 

"lightening speed" relates more to the quantum principle of non-locality, because the 

physical separateness does not present a barrier to the feeling of being deeply 

connected to another person. This type of experience also enables people to quite 

accurately fill in missing information or "shadow" in a manner described by Noblitt 

(1 995). Although participants do not seem to overtly understand why they "connect", 

they report being quite excited and joyful about the experience. Perhaps truly Open 

Communication starts nearer the true source of knowledge within each individual as 

they construct thoughts rather than at the surface level of verbalizing messages 

steeped in values and beliefs of the conscious mind. 



Another participant reports that, 

Yes, sometimes 1 anticipate what my team members are looking for 
and send them documents or ideas that help them at the exact 
moments. We have a lot of our ideas going foward on trust and gut 
feel - like establishing business contacts with people we never meet 
and deciding to go forth or not on that feeling. 

One possible explanation might be that this type of experience speaks to both the 

cognitive and intuitive aspects of communication. Because virtual project team 

members sometimes do not meet face-to-face often or ever, the intuitive dimension 

working more under the principles of holographic communication may serve as a 

major part of the virtual experience. The results suggest that recipients in this type of 

communication may not be consciously aware of the intuitive communication that 

underlies team member responses. 

The quantum principle of resonance may also provide some insight into 

understanding this dimension of communication. Pramana (1 992-6) explains that 

interrelations between communication patterns occur within a certain resonance 

bandwidth, regardless of what or who communicates. One respondent reports 

having a "gut feel" or "vibes" that someone was in trouble with their part of the 

project on the other side of the world." This lends some merit to Delisle and Thomas' 

(2000) proposition that holographic communication occurs when the height (potential 

energy for communication to occur in a certain time span) and width (uncertain, 

intrinsic energy of communication) mesh at an unconscious level, creating a 

resonance that allows communicators to tap into nuances beyond what can be 

explained by the rational or left brain. This resulting laser-like focus or instant clarity 

of communication contrasts with the slow and reflective process of conscious 

communication. Conscious communication is like the diffusion of car headlights, 

whereas holographic communication is akin to a single, clear beam of light. 



Conversely, a third participant reports that, 

Our team communicates very well, even though we are in four different 
cities. At one point my project manager thought that she had "stepped 
on my toes" during a conference call about a subject that 1 am very 
familiar with. She called me directly after the conference call to 
apologize and find out how I felt about the situation. I really didn't feel 
that she had overstepped her boundaries, and I appreciated the fact 
that she followed up on something she thought may have bothered me. 

One possible explanation may be that an emotional connection occurred between 

two individuals that may not be alike, but do work together. As Frankel and Day, 

(I 997) suggest, individuals act like utility theorists. An individual may unconsciously 

perceive negative emotions and quickly seek to reduce the intensity of those bad 

feelings. Good communicators may develop a set of adaptive repertoires that enable 

them to quickly make subjective analyses that either validate or invalidate original 

assumptions. The result may be a shift in perception of the situation, and a change 

in the original course of action. 

In summary, preliminary results point to the existence of the phenomenon of 

communication occurring on quantum or holographic levels. This work represents an 

initial effort to go beyond traditional boundaries of communication research and look 

at communication from outside a technical viewpoint characteristic of most research 

conducted within the discipline. This type of investigation goes beyond a social or 

technical perspective to examine underlying processes and actions. 



7.0 Conclusions about the Research 

7.1 Introduction to the Study 
The literature reviews in Chapters 2 and 3 provided the foundation from which the 

researcher further investigated the management questions to develop the specific 

research questions that tied into corresponding hypotheses. 

The research examined nine research questions that were divided into three areas. 

The three areas include: 

Research Area 1 - lnvestigation into the nature of virtual project teams and 
how they differ from traditional project teams. 

Research Area 2 - lnvestigation into success and relationships and the 
anticipation of future interaction as influences on the perception of the 
success of the virtual project team. 

Research Area 3 - lnvestigation into the communication (relationships, open 
communication, media use embedded in contextual communication, and 
communication "between the lines"). 

The specific research questions for each Research Area, their corresponding 

hypothesis, highlights of the results, and hypothesis testing decisions are presented 

in subsection 7.2.5. 

7.1.1 Research Aim 
Gaps in studies that examine success, in particular reveal that the concept of 

success is entangled. Thus, the study of success aims to disentangle success, and 

make sense of it in terms of the goal of delivering a successful project as an 

outcome. The study did the following: 

Identified some characteristics that assist in developing a profile of the key 
dimensions of virtual project teams. 



Identified arguments about what influences the perception of success in 
virtual project teams. This includes identification of CSls and CSCs as they 
relate to overall goal of successful business and project outcomes. 

a Discussed and developed the relationship of success indicators and success 
criteria in an empirically tested model. This highlights the interconnectedness 
between measures of success with the stated outcomes of the project and 
overall business direction. 

a Explained key aspects of the complex relationship between communication 
as a critical influence on the relationships between virtual project teams and 
overall project success. 

7.1.2 Research Questions 
Gaps in studies that examine success in particular, reveal that the concept of 

success is entangled. Thus, the study of success aims !o disentangle success, and 

make sense of it in terms of the goal of delivering a successful project as an 

outcome. 

The specific research questions for each Research Area, their corresponding 

hypothesis, highlights of the results, and hypotheses test decisions are presented in 

subsection 7.2.5. 

7.1.3 The Study Setting 
The study population of interest covered a wide range of industries and 

organizations to provide the opportunity to collect data that represents the larger 

population pool. The researcher surveyed participants from "bricks and mortar" type 

industries to those representing virtual organizations (ones the primarily have an 

Internet presence) such as Virtual Organizational Network, and Gantthead.com. The 

study sample had some level of previous project management experience although 

it was not a prerequisite. As well, participants came from a range of job titles, with 

most calling themselves project managers. 

The researcher used three surveys to collect data in this study. Surveys 1 and 2 

were issued in multi-media formats that included e-mail, mail, fax, and the Internet. 



Survey 3 was issued on-line using a specific survey software and analysis site 

(Infopoll.com). 

Response rates fell within acceptable limits recognized in the literature. The 

breakdown of the survey, the number of participants and the response rates follows: 

Survey 1 - 50 participants (1 3.5% response) 
Survey 2 - 41 participants (1 2.5% response) 
Survey 3 - 50 participants ( 4.5% response) 

Because Surveys 1 and 2 samples came from the same population, analysis of the 

common questions was conducted jointly. The data analysis consisted of using the 

computer program Excel for cleaning, organizing and presenting the data in 

descriptive tables and graphs as an initial step. This was followed by analysis of the 

data in SPSS. Inferential statistics such as factor analysis, principal component 

analysis, and regressions were run on the data where applicable. 

7.1.4 Highlights of Findings 
The highlights from the three major areas of contribution appear in this section. 

These sections include highlights concerning virtual project teams, success, and 

communication. 

7.1.4.1 Highlights of Findings about Virtual Project Teams 

The most common type of virtual project team had some members geographically 

dispersed, and some members from different companies. An average size virtual 

project team consisted of approximately 10 core members, but the entire team may 

range from a few to over 200 members at any given time. Members within the 

project team had more experience on traditional project teams, and they still worked 

on or managed about two traditional projects as part of their average portfolio of 

three virtual projects. As well, respondents reported that they used e-mail, the 

telephone, and teleconferencing as the top three choices for communicating. 



The data also showed that virtual project teams shared many characteristics in their 

perceptions about success and communication. These findings are discussed in the 

following section. 

7.1.4.2 Highlights of Success Findings 

Critical Success Indicators - Using a categorical model, the research identified the 

top CSls at five levels (Figure 22). Since the project team was the primary unit of 

analysis, Survey 3 focused on testing and validating the presence of the CSls 

revealed in Survey 2 in the context of the project team. The data showed that 

Open Communication, Fun, Trust, Communication Skills, Commitment, Clear 

Business Direction, and Planning were the top CSls at the team level. Overall, the 

CSls identified in this research appeared more oriented to business 

processes/practices at the level of the organization, environment, leadership, and 

the project. Conversely, CSls at the team level appeared internal, or relationship 

oriented. 

Critical Success Criteria -Using a previously established model as a foundation, this 

research identified that virtual project teams shared a common perception of 

success outcomes with their traditional counter parts. Of the 12 success dimensions 

(Figure 23), virtual project teams appeared to focus more than their counter parts on 

customer relationships (satisfaction and use of product or service). In a virtual 

project environment, networking is very important. Bad news may travel fast, thus, 

the emphasis on customer related success criteria appears critical. Although only 

slight, there is a hint of these teams recognizing more strategic measures that take 

into account a wider breadth of the value continuum. 

Success Outcomes - Success, when taken as an overall measure appeared to 

account for a high percentage of the variance in explaining success. However, the 

data showed that less than one quarter of respondents teams actually defined and 

measured success criteria at the front-end of projects. Moreover, there appeared to 



be little evidence of linking of CSls and CSCs with the overall project and business 

goals. 

The results of the regression analysis show that "Overall Success of the Project 

Management Methods" is the best predictor of only three of the 12 dimensions of 

success studies in this research. The results suggest that success measures 

concerning solving the business problem, opening a new market, and meeting the 

schedule, when linked to meeting the business goals and objectives may play a role 

in the overall success of the project. 

This research, therefore, identified success as a cyclical process where successful 

may be enhanced by linking intention (what CSls will we pay attention to?), behavior 

(what CSC will be use to measure success outcomes?), with outcomes (have we 

met the business and project goals and objectives?). These relationships, identified 

from gaps in the literature review, were initially expressed in a theoretical framework 

in Chapter 2, and later in an empirically tested model in Chapter 6. 

7.1.4.3 Highlights of Communication Findings 

The investigation of communication in virtual project teams used as its foundation, 

theory from technical, social and physical domains. The investigation of technical- 

based theories such as media use and richness challenged existing beliefs about 

the role of technology in influencing communication. Social based theory showed 

how the role of the communicator as a primary factor in shaping, challenging and 

validating communications. Business research in communication typically does not 

move beyond this level. Thus, the research moved communication research outside 

traditional boundaries with an investigation of communication "between the lines" or 

on holographic/quantum levels. These physical theories provided a way to challenge 

the known time-space understanding of communication as a fundamental 

"unconscious" or firth element. 



Within this framework the researcher investigated communication to find the 

following: 

A high level of Open Communication exists among peers and subordinates. 

Virtual project teams communicate openly, more by share the power and 
authority structure on a level playing field in relationships between peer-to- 
subordinate rather than in peer-to-peer or subordinate-to-subordinate 
interactions. 

Simply knowing or not knowing team members does not have a statistically 
significant impact on ratings of communication success. Those who had not 
met any of the team members before hand did not express a negative 
perceptions of team success. 

A positive correlation exists between the anticipation of future interaction 
and the strength of core team member's relationships. 

Respondents use e-mail, phone, and teleconferencing as their top three 
media choices to carry out Communication Actions. They use the phone 
more often for social communication mixed with other purposes. E-mail 
appears to be most often used for one-way, business communication or 
social communication, but less often with the two mixed. 

Communication between virtual project team members occurs "between the 
lines" on a level that may not be defined as a direct and linear sender- 
receiver relationship by socio-technical theories. 

7.1.4.4 Summary of Research Questions and Hypotheses 

Table 92 presents an overview of the nine research questions, related hypotheses 

and outcomes. 
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Table 92: Summary of Research Questions and Hypotheses 

Research Questions 

R4a: Which project phase 
appears critical to project 
success? 

R l  b: Does the perception of 
success differ in virtual project 
teams, and what kind of a 
relationship exists? 

R l  c: What relationship exists 
between success and value in 
virtual projects? 

R2a: Do prior relationships 
influence the perception of 
overall success of the virtual 
project team communication? 

R2b: What correlation exists 
between the positivelnegative 
relationships on the virtual 
project team and the 
anticipation of future 
interaction? 

R3a: Do virtual project teams 
have higher levels of Open 
Communication because they 
share leadership and shift 
roles? 

R3b: What relationship exists 
between type of 
communication actions and 
media. 

R3c: What Communication 
Actions play a key role in 
Open Communication? 

R3d: What experiences 
suggest that communication 
occurs on 
holograph iclquanturn levels? 

Hypotheses 

No support for H I  a: The project 
execution phase is the most 
critical to project success. 

Some support for H I  b: that that 
virtual project teams perceive 
success indicators and criteria 
differently from traditional project 
teams 
Support for H I  c: that virtual 
project teams do not consider 
Innovative success measures as 
critical as Efficiency measures of 
success. 
Xo support for H2a: that prior 
relationship experience with 
team members influences the 
perception of success of the 
team. 
Support for H2b: The strength of 
relationships among the Core 
project team appears to be 
influenced by anticipation of 
future interaction. 

Support for H3a: Virtual project 
teams show a high level of Open 
Communication. 

Support for H3c: A difference 
exists within media use of the 
five different Communication 
Actions as defined by CST. 

Support for H3c: Social Action 
plays a key role in 
communication. 

Support for H3d: Communication 
on virtual project tams occurs on 
a hotographiclquanturn level. 

Decision 

Fail to reject Null 
hypothesis 

Fail to accept the 
Null hypothesis 

Fail to accept the 
Null hypothesis 

Fail to reject the 
Null hypothesis 

Fail to accept the 
Null hypothesis 

Fail to accept the 
Null hypothesis 

Fail to accept the 
Null hypothesis 

Fail to accept the 
Null hypothesis 

Fail to accept the 
Null hypothesis 



7.2 Contributions of this Research 
This research makes academic, practical and professional contributions. Each 

section is discussed below. Each section is discussed below. 

7.2.1 Academic Contributions of this Research 
To facilitate good quality research, redundancy of information needs consideration. 

This research justifies how and why it (1) challenges theoretical assumptions, or 

empirical findings, (2) uses theory approximations, (3) and selects new 

methodologies and adapts existing ones (Locke, Spirduso, and Silverman, 2000). 

This research has made an academic contribution in all these areas to move project 

management research past basic explorations of success. It makes a theoretical 

contribution by disentangling success constructs, questions the theoretical 

foundation on which our thinking about communication is anchored, and, and adds 

to the empirical basis for understanding virtual project teams. 

Overall, the dissertation made a theoretical contribution by disentangling success 

constructs that resulted in a new model for the study of success as a cycle. Previous 

research examines "pockets" of knowledge about success indicators, criteria, and 

value often without making important linkages that are key to understanding why we 

do projects - to meet the stated business goals and objectives. 

This research also questions the theoretical foundations underlying research in 

communication within and outside the discipline of project management. This 

research did not follow one stream or one best way of examining success, choosing 

instead to explore the roots of traditional planning and control tools, challenge 

contingency findings, and explores social based theories (Figure 1) to gain insights 

into what kind of approaches underpin the way in which the research community 

understands and examines communication as a key ingredient of project team 

success. In particular, the social stream of research offered a way to study the 

relationship between social and technical influences concerning how we understand 



success. Recognizing the importance of the social aspects of success and 

communication, this research has crossed disciplines to garner theoretical insight 

from other disciplines such as lnformation Systems, Management Information 

Systems, and Physics. This provided the foundation from which to challenge existing 

empirical, conceptual and theoretical investigations into success and communication 

by project management researchers. 

As well, the research embedded the investigation of success and communication in 

a relevant, current and topical context of virtual project teams. This resulted in a 

significant empirical contribution to the empirical body of knowledge about virtual 

project teams. This context allowed for the practical grounding of contributions made 

in building theory that included developing models, defining variable lists, generating 

and testing hypotheses, and conducting a critical literature review. These efforts 

represent "approximations" of theory that Sutton and Staw (1995) claim to be 

necessary building blocks in creating theory. 

Third, the introduction and use of new methods in this research served as way to 

access knowledge in different ways. The role the Internet in project management 

research is relatively unchartered. Clearly, this medium offers some benefits to ease 

of collecting data, as well as different formats for collecting, presenting, analyzing 

and validating data. This study made the project management research community 

more aware of the benefits and challenges associated with the use of the lnternet to 

conduct surveys and use of knowledge acquisition through on-line tools like the 

WebGrid II that attempt to access deeper levels of knowledge acquisition. 

7.2.2 Practical Contributions of this Research 
Unlike other academic disciplines, project management research has a direct and 

practical application to its membership. This practical nature lends itself to criticism 

concerning the lack of rigor and relevance in contributing to academic scholarship as 



a whole. However, by its exploratory nature, this dissertation contributes to both the 

academic and business communities. 

This research made practical contributions on at least two levels that include 

disentangling success concepts, and provided recommendations about effective 

communication practices that may enhance chances of success in virtual projects 

and their teams. 

The two practical models (Success Indicator model and the Success Criteria model) 

can be used as a self-assessment tool by any type of industry. These models offer 

potential as both diagnostic as well as monitoring tools. These models provide a tool 

for organizations so they may, more easily identify which CSls they are paying 

attention to at each level, and link this to how they measure their project's success. 

The tools are not prescriptive; they act more to bring awareness to the project team 

and the supporting organizations about the focus or lack of focus on success 

indicators and criteria. When used together, the two models provide insight into 

where the project team and organization are focusing, as compared to where they 

would like to focus to align their operational (project) and strategic (business) 

objectives and goals to increase the potential for meeting planned outcomes. 

7.2.2.1 Practical Recommendations to Virtual Project Teams 

This research provides practical recommendations to virtual project teams, keeping 

in mind the substantial overlap in behaviors with traditional project teams. 

Table 91 presents the recommendations to virtual project teams. Recommended 

actions are followed by suggestions on how to carry out the actions. 
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Table 93: Recommendations to Virtual Project Teams 

Recommendation 
Action: As a team, determine upfront which Critical 
Success Indicators (CSls) differ on the team as 
compared to a traditional project team. Critical 
Success lndicators refer to processes, benchmarks 
or principles that may serve to increase the 
probability of the team being successful. 

Suggestion: After selection of CSCs, continually 
monitor the usefulness of the CSls throughout the 
project phases. If certain CSls appear to be more 
effective than others, then adjust the focus of 
attention drop or add new ones. 

Action: Agree what Critical Success Criteria (CSC) 
differ on the virtual project than from a traditional 
project. Critical Success Criteria refer to the 
outcomes or measures will be used to determine the 
success of the project. Ensure that CSCs represent 
the full range of the value continuum. 

Suggestion: Meet as a team early in the planning 
phase to select CSCs and assign specific metrics to 
measure each CSC. Continually monitor the 
usefulness of the CSCs throughout the project 
phases, because the focus (client or owner) may 
shift with each project phase. Along the project, set 
milestones to check the "mileagen - do the CSC 
make sense? Do the metrics measure the CSCs 
well? Is there alignment between CSls and CSCs? 

Action: Encourage Open Communication in the 
project team by developing communication 
guidelines that encourage the sharing of leadership 
among peers and subordinates, contractors and 
consultants. Identify personnel responsible for parts 
and the overall project delivery, as well as areas of 
expertise or team members rather than formal role 
definitions. 

Suggestion: Trust that those volunteering or 
assigned to lead a task have the skills to complete 
the task. As a stopgap measure, manage by 
milestone - arrange weekly or bi-weekly 
teleconferences to ensure the progress. 

Findings 
The planning phase best 
determines the success in 
virtual projects. 

The planning phase best 
determines the success in 
virtual projects. 

Virtual project teams show 
a high level of open 
communication. 



7.2.3 Professional Contributions of this Research 
The study findings point to the need to create a stream of research about the 

Recommendation 
Action: Chose the media that work best for the 
virtual project team. E-mail, phone and mail appear 
to work well for virtual project teams. Do not force 
the team to use something just because of its 
newness of its 'high tech' appeal. 

Suggestion: Have the team technical support 
provide information about the availability of 
communication media. Discuss preferences for 
primary, and secondary choices and agree as a 
team what works best for one on one and group 
communication. 

Action: Develop a project glossary of core concepts 
and terminology to be used in the processing of 
planning, tracking and measuring the virtual project. 
This glossary may contain existing definitions from 
other sources like PMI BOK Guide or on line 
glossaries. Share knowledge about the tolerance 
levels for Corres~ondence (assign different terms to 
similar or the same definition); Conflict (use the 
same term, but define it differently); Consensus 
(assign the same term to the same definition): 
Contrast (give the same concept different names 
and different definitions). 

Action: Recognize and acknowledge the 
importance of having fun, sharing stories, 
experiences and lessons learned as part of the 
project knowledge base. Do not ban Social Action 
from e-mail or other project communications. 

Suggestion: Develop a log of project stories - this 
could be a compilation of the best and worst project 
experiences. Members may submit their stories to a 
running electronic log (email or Internet) or chose to 
simply share them over the phone. 
-- 

progress the practitioner and research community has made in understanding core 

Findings 
A difference exists within 
media use for different 
Communication Actions. 

Terminology and concepts 
about success and virtual 
projects differ between 
professionals. 

Social Action plays a role in 
communication. 

concepts and feeding this knowledge back to project management professional 



associations. In doing so, this research made two important contributions to the 

profession of project management. 

First, this research challenged "standardized" concepts and terms presented in the 

PMBOK Guide and the APM BOK. The profession does not have the benefit of solid 

baseline research from which to challenge logically intuitive concepts such a 

"project" and a "project team". During the course of this research, the researcher 

became aware of the absence of basic empirically tested and validated data about 

the core characteristics of highly performing project teams, whether virtual or not. 

Many of the sources in the literature studied teams, but few distinguished whether 

they were referring to teams (long term assignment) or project teams (one time, 

short term assignment). The profession itself does not clearly articulate in its BOK 

what is meant by a traditional, classical or modem project team despite these terms 

being used frequently. Thus, the basis for the comparison of virtual project teams 

became extremely difficult, akin to hitting a moving target. Future research needs to 

take a step back and do the work required to test logically intuitive concepts that 

form the backbone of the profession. 

As a result, researchers continue to struggle with understanding terminology and 

concepts to describe success, communication and virtual projects. In turn, the very 

problem let alone solution do not appear to be clearly communicated to professional 

associations. Professional associations such as PMI and APM attempt to 

"standardize" constructs by treating them as if their meanings were shared and 

consistent to facilitate the formation and sharing of the body of knowledge for the 

profession. However, researchers, project management-based business, and 

consultants continue to develop their own glossaries as a way to address the need 

for a common vocabulary. The lack of buy-in appears to be hindering the 

development of commonly accepted "glossaries of terms" as a first step in 

addressing the need to develop a shared understanding of core project management 

concepts and terminology. In turn, this problem has overshadowed need to develop 



common ontologies in the profession. Ontologies (such as a project classification 

system) make background knowledge of professionals explicit to enable knowledge 

sharing and reuse. To do this, research must be conducted into the relationships 

among the objects in the world to which the terms refer. For example in classification 

initiatives, we must define classes of objects (e.g., in medicine, classes of lung 

disease, classes of infectious diseases), find out what rules professionals use to 

assign objects to one or more classes (e.g., why pneumonia is a member of one 

class and not the other) (Musen, 1992), and determine how relationships between 

classes influence behaviors and outcomes. 

Second, this research brought to the forefront, the awareness of a lack of theory and 

classification frameworks for studying project success and communication in project 

management. The discipline itself appears to lack a solid theoretical foundation. As 

shown in the literature review, some researchers recognize this shortcoming, and 

seek theoretical grounding from other disciplines such as psychology, sociology and 

economics. However, much of the research in the area of success in project 

management tends to exist as independent "pockets" of knowledge instead of a 

comprehensive story anchored in theoretical foundations. Part of the difficulty lies in 

the perception that project management research should focus on practical, relevant 

and timely issues that face the business community. However, these goals should 

not be mutually exclusive. Theory in project management primarily anchors concepts 

being researched to help explain why findings occur, so that this knowledge can be 

communicated to the profession's membership. Approached in this manner, 

knowledge is strongly anchored and empirically tested. This approach may help 

convince professionals to change their beliefs and practices so they stay near the 

cutting-edge of knowledge creation. 
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7.3 Implications for Future Research 
This dissertation essentially generates more questions than it answers. Thus, the 

potential for future research is widespread. Further research may be continued on 

the foundation established by this study, and related studies initiated. As a 

continuation of this research, testing the two success models may suit a case study 

setting. Empirical data collected in the field about how organizations heed CSls, 

measure CSCs, and meetlfail to meet operational and strategic outcomes would be 

useful in helping refine these models to keep current with the changes in concepts 

and terminology over time. 

As well, researchers may use the theoretical model that examines success in this 

dissertation to develop a comparative study that analyzes successful and failed 

projects in both traditional project teams and virtual project teams. To date, much of 

the research on success with project management and management fields either 

focuses on CSls, CSC, and outcomes in terms of success metrics. Few studies 

attempt to link CSls (intentions) with CSCs (behaviors), and address their 

relationship to the overall success outcomes both operational and strategic. 

In terms of a new study, this research serves as a roadmap for a study that focuses 

on terminology and concepts that shape the way we use language in project 

management. In particular, a new study could use the Webgrid II !anguage syntax 

framework to analyze the level of correspondence, contrast, conflict and consensus 

evident in the terminology and concepts in PMBOK, APM BOK, and related on-line 

glossaries. This knowledge would provide the profession with the information 

needed to understand how concepts change over time, so that bodies of knowledge 

can be updated accordingly. As well, this would provide the foundation to begin to 

"standardize" the way in which researchers operationalize constructs to provide a 

common starting point for research. This will also permit better comparisons of study 

findings between independent researchers. 



As well, much more needs to be learned about communication media and its role in 

enabling Open Communication. In particular, the area of the roles and authority in 

communication between peer, subordinate and personnel external to the core 

project team needs exploration. Organizations such as PMI would benefit from 

validation of findings to more easily convince their membership that globalization of 

work may be changing the power and authority relationship between project 

managers and team members working together on projects. Therefore, future 

research could investigate the nature of roles and authority in virtual project teams, 

and how these factors influence communication in comparison to traditional project 

teams. Essentially, a comparative case study analysis of traditional and virtual 

project teams could anchor success and communication research. 

This area of study may use theories and methods explored in this study to learn 

more about the process of communicating itself. As well, other areas including 

Jungian psychology and semiotics may provide critical insight into the understanding 

communication. This "crisscrossing" of the conceptual and theoretical landscape will 

help to bring in the richness of theory that the field of project management needs to 

anchor further inquiry in the study of communication in virtual project teams. 

The use of Jung's "collective unconscious" could be valuable in the study of many 

aspects of "reading between the lines" identified in this research. The collective 

unconscious is the part of the mind that is determined by heredity. As part of our 

humanity, a collective unconscious exists where our minds are pre-configured, 

acting as sinks of knowledge of our historic past as a species (Marvin, 1995-2000). 

In the field of semiotics, Wittgenstein is well recognizes for his efforts to find the true 

logic behind our misunderstood language. Wittgenstein argues that the meaning of 

ill-structured concepts is in their range of uses, rather than in generally applicable 

definitions. Thus, therefore, no simple "core meanings" exist (Spiro, Feltovich, 

Jacobson, and Coulson (1999). The work of Saussure who identifies signs in 



language as having a material (conscious) side and mental conceptual or private 

aspects. The material concept is the signifier and the mental concept is the signified. 

The process of "communication through language" is therefore, a transfer of the 

contents of minds" (Cobley and Jansz, 1997). 

As a whole, this dissertation serves as a starting point for further investigation into 

success and communication in virtual project teams. The researcher uses previous 

research as touch stones in the journey to uncover the underlying constructs that 

truly reveal the patterns of how virtual project teams perceive success and how they 

communicate. These touch stones appear less solid than originally anticipated; 

therefore, basic research is still needed in the area of project teams, success, and 

communication regardless of virtualness. This research accepts the paradoxes 

inherent in understanding success and communication in project teams that 

challenge our conception of working in time and space. Having met my goal, I judge 

this work to be a success. 
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Appendix A: The Most Influential Organizations 

Academy of Management (AOM) http:ll~~~.aom.pace.edul 

American Management Association lnternational (AMA lnternational) 

http:l/www.amanet.orgl 

Association for Project Management (APM) http:llwww.apmgroup.co.ukl 

Australian lnstitute of Project Management (AIPM) http:l/www.dab.uts.edu.au/aipml 

Center for lnternational Project & Program Management (CIPPM) 

http://www.iol.iel-mattewarlCIPPM1 

lnternational Project Management Association (IPMA) http:llwww.iprna.ch/ 

Management Science lnstitute http:llwww.msi.msl 

New Grange Center for Project Management http:llwww. newgrange.com/ 

Project Management lnstitute http:l/pmi.org 

Project Management I nstitute-Canada 



Appendix B: Definitions of Variables 

The following list of variables identified in the literature serves as the source for the 

selection of success indicators studied in this research. The strike-outs make the 

definitions clearer and reduce any redundant explanations. 

Definitions 
(All parties concerned with the project are able to 
review project status, make suggestions, and 
corrections through formal feedback channels or 
review meetings (Jiang, Klein and Balloun, 1996) 
to promote timely and comprehensive control 
information at each stage in a (project) 
m y h w & & w  (Pinto and Slevin, 1987b). 
Projects are large (<2 million), medium (4 
million) and sma11~500K (Tukel and Rom, 1995). 
Value as defined on a full continuum of 
Foundation and Innovation (EIU Ltd. and IBM 
Global Services, 1999). 
The rareness or uncommonness of a project 
(Hartman). 
The process of going through four distinct phases 
to meet the desired project objective (Adams and 
Barnat, 1983). 
The timing to market that is considered critical by 
the client (Beale and Freeman, 1991 ). 
The technical sophistication GM@WA& of a 
project, so that the technology being implemented 
works well (Jiang, Klein and Balloun, 1996) and 
the extent of residual technical problems still 
unresolved (Beale and Freeman, 1991). 
The words that form the clauses in a contract. The 
contract wording binds the owner and contractor 
to an agreed project (Hartman, Jergeas, and Khan 
1997). 
The outcome or end of a project - the product or 
service (Beale and Freeman, 1991). 

The action of organizing and making decisions 
about the project resources for the project 
lifecycle (Pinto and Slevin, 1992). 
Degree of project manager's leadership, 
commercial+&#e&&&skills as well as the 
ability to exercise them (Beale and Freeman, 
1991). 

Levels 
Project (9) 

Project 
Leadership 
(9) 

CSls (variables) 
1 Monitoring and 

feedback 

2 Size 

3 Value 

4 Uniqueness 

5 Life Cycle 

6 Urgency 

7 Technology 
capability 

8 Contract Wording 

9 End Result 

I Planning 

2 Project manger 
skills 



CSls (variables) 
3 Technical 

competency 
-- 

4 belegate 
authority 

5Communication 
Skills 

6 Project Manager 
Commitment 

7 Panning and 
Control 

8 Competence 

1 Project team 
experience 

2 Trouble shooting 

3 Technical Skills 

4 Communication 
skills 

6 Project team 
culture 

7 Team 
Commitment 

3 / 
Definitions 

Specific skills learned in any combination of 
practice or theory as well as ability to exercise 
them (partly from Beale and Freeman). 
The ability to bring together key stakeholders, and 
establish working groups, clearly define and share 
responsibility with project members (Buchanan, 
1991). 
To transmit network and interact effectively to 
colleagues and subordinates the need for 
changes in project goals and in individual tasks 
and responsibilities (Buchanan, 1991). 
Ability and willingness to function effectively, by 
exercising and accepting authority and 
responsibility to successfully complete a project. 
Defining the scope, resources, time, budget etc. to 
conduct a project and monitoring the governing 
processes (Morris and Hough, 1987). 
A group of related skills, knowledge, and attitudes 
that infiuence performance 1996). 
Degree to which a team works together, 
expresses ideas, completes assignments, collects 
information, identifies team and individual 
concerns, manages meetings, and motivates 
others (elements from Buchanan. 1991 1. 
Project team spends a part of each day looking for 
problems that have surfaced or are about to 
surface (Jiang, Klein and Balloun, 1996). (Thus, 
they have) the ability to handle unexpected crises 
and deviations from the (project) plan (Pinto and -. - 7 .  

Slevin, 1987b). 
Specific skills learned in any combination of 
practice or theory as well as ability to exercise 
them (partly from Beale and Freeman, 1991) 
To transmit effectively to colleagues and 
subordinates the need for changes in project 
goals and in individual tasks and responsibilities 
(Buchanan,? 991). 
The climate or characteristics of each project 
team that do or do not support team~ork;~rovide 
rewards, encourage risk, flexible timelwork ratio, 

(Cooper and 
Kleinschmidt, 1995 ) 
Ability and willingness to function effectively, by - 7 

exercising and accepting authority and 
responsibility to successfully complete a project 
(combination of many sources in the literature). 



Levels 

Organization 
(7) 

CSls (variables) 
8 Propensity to take 
risk 

9 Fun 

10 Open 
Communication 

11 Trust 

I. Top management 
support/commit 
ment 

2 Project mission 

3 Clear business 
direction 

4 Communication 

5 Culture 

6 Alignment of 
business & 
project goals 

7 Project 
organization 
structure 

Definitions 
Being open to accepting the probability for loss or 

- - 

success due to one's or a team's actions (Cahoon 
and Rowney, 1996, and Hartman 1995). 
Being playful and amused with the project and its 
relationships (Cahoon and ~owney, 1996; and 
Hartman, I 995). 
The provision of an appropriate network and 

(suffideniinformation is available 
on project objectives, status, changes, 
organizational coordination, client's needs, etc., 
Jiang, Klein and Balloun, 1996) to all key actors in 
the project-And The act of freely 
sharing information, ideas, thoughts and power,- 
regardless of the position on the team (Rogers, 

The act of placing in confidence; and the firm 
belief in the honesty, and integrity of another 
person or thing (Cahoon and Rowney, 1996). 
Willingness of top management to provide the 
necessary resources and authority/power (Pinto 
and Slevin, 1992). 
Initial clarity of goals and general direction (of the 
~roiect) (Pinto and Slevin, 1992). 
Clarity of goals and general direction of the 
organization's business in the long term (Shenhar, 
1 997). 
The provision of an appropriate network and 

(sufficient information is available 
on project objectives, status, changes, 
organizational coordination, client's needs, etc., 
Jiang, Klein and Balloun, 1996) to all key actors in 
the project-And The act of freely 
sharing information, ideas, thoughts and power, 
regardless of the position on the team (Rogers, 
19871. 
The climate or characteristics of an organization 
that do or do not support teamwork, provide 
rewards, encourage risk, flexible timelwork ratio, 
and fund projects that are risky (Cooper and 
Kleinschmidt, 1995). 
The degree to which the project is supported by 
the business mission, objective and plans (Reich 
and Benbasat, 1996 and Beale and Freeman, 
1991). 
The extent to which the authority and roles are 
formally established or recorded (Beale and 
Freeman, 3 991). 



Levels 
Environment 
(4) 

CSls (variables) 
1 Client 

consultation 

2 Client 
acceptance 

3 Competition 

4 Type of 
Partnership 
/Alliance 

Definitions 
(The project team share solicited input from all 
potential clients of the project, Jiang, Klein and 
Balloun, 1996) though communication, 
consultation, and action listening to all impacted 
parties. 
Potential clients have been contacted about the 
usefulness of he project. Advanced preparation 
has been done to determine how best to sell the 

1 project to clients (Jiang, Klein and Balloun, 1996). 
The opposition, or other organizations that 
produce or provide similar or the same products 
or services by cutting comers, saving costs and 
taking maximum advantage of resources (Pinto, 
~ouhiainen, and Trailer, 1998). 
An organization or individual that is part of or 
associated with a project at any phase of its 
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Appendix C: Variables Excluded 

+From Belassi and Tukel's (1996) * From Beale and Freeman (1991). 
** Variables listed in other studies reviewed in the literature review. 
*** Adopt treatment of 'culture' similar to Baker, Murphy and Fisher (1 983), but use 
Cooper and Kleinschmidtts (1 995) definition. 
**** Alignment is defined from Reich and Benbasat (1 996) and Beale and Freeman 
(1 991) - Cahoon and Rowney (1996) independently observed these variables to be critical 

factors in quickly forming teams (validated in case field work) 

Project 
Environment 
Politics** 

Economy*" 

Social and 
Technology** 

Nature** 

Project 

Functional 
manager's 
suppork + 

'Iarity of 
fbjectives 

Project Team 

Ability to trade-off + 

Ability to coordinate 
+ 
Perception of role & 
responsibility + 
Competence + 

Project 
Manager 
Density+ 

Cost * 
End result 
(technical 
orientation) * 

Project 
Organization 
none 
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Appendix D: Source of Survey Questions (Surveys 2 and 3) 

Author ' 

Arbor, Chun, Cobb and J. R. P. 
French, Jr. (1 975). 

Ashrafi and Hartman (1995) 

Ashrafi and Hartman (1995) 

Content 

Measures for 
Psychological 
Assessment: A Guide to 
3,000 Original Sources 
and Their Applications 

Project Success Criteria 

Project Success Criteria 

Questions 

None 

Matrix 1: The project is 
completed to specification 

The project satisfies the 
sPonsorsI users, and Other 

stakeholders. 

The project satisfies the 
individual members of the 
team and its supporter 

http://www.gvu.gatech.edu/user~sur 
veyslsurvey-I 997- 
10/graphs/technology/Use~of~Corn 
munication~Technologies.html 

Beale and Freeman (1991) and 
Belassi and Tukel (I 996) 

Davey (1 998) 

http://www.watarts.uwaterloo.ca/-lm 

Comments 
Not applicable 

Ideas about question format 
and instructions to 
participants 

Split question into three to 
avoid confounding 

Change wording to exclude 
supporters and orient to how 
well the team is satisfied 

Added: Internet, Courier, 
Group Decision Sofhnrare, 
video and teleconference 
and Internet Relay Chat 

Used a similar grouping in 
the format of the questions. 

Exclude the scale used 
(years), keep years. 

GVU's WWW User 
Surveys 

Team Communication 
Survey 

Which of the following 
technologies do you use to 
communicate with others on a 
routine basis? 

Used a similar format in this 
researcher's treatment of 
independent variables 

How many people belong to 
the team 



Author 

daveylteam2. htrnl 

Content Questions 

Team Progress section: 
Concern for quality 

Unique benefits to user 

General formatting 

None 

None 

None 

None 

Comments 

Include these as success 
criteria 

Data base contains over 
10,000 tests and research 
instruments. This test is not 
available because not in 
print any longer). ETS 
Tracking Number: TC016373 

After review, not Applicable 
Rogers-Donald-P. ETS 
Tracking Number: TC016237 

Not Applicable 

Not Applicable 

Not Applicable 

Doll, William J. and Torzadeh, 
Gholamreza, 1988. 
http://wings.buffalo.edu/mgmt/cours 
es/mgtsand/success/doll. html 

ERIC (Educational Resources 
I~formation Center) 

http://ericae.net 

ERIC 

http://ericae. net 

Franz, C. R. and Robey, D. Decision 
Science, Vol. 17, No. 3, Summer, 
1986, pp. 329-356. 
http://wings.buffalo.edu/mgmt/cours 
es/mgtsand/success/franz. html 

Goodhue, D.L. MIS Quarterly, Vol. 
19, No. 2, June 1995, pp.213-236. 
http://wings. buffalo.edu/mgmt/cours 
eslmgtsand/success/goodhue.html 

Goldman and Mitchell (1 977) 

The Measure of End- 
User Computing 
Satisfaction 

Team Communication 
Analysis 

Communication 
Openness Measure 

Organizational Context, 
User Involvement, and 
Usefulness of 
Information Systems 

Task-Technology Fit and 
Individual Performance 

Directory of Unpublished 
Experimental Measures 



Author 

Gould (1997) 

Impara, J.C., and B.S. Plake. 
(1 998). 
http://ericae.net/testcol. htm#trev 

Nemiro (1 996) 

Content 

Interview Questions - 
ABC 96 Case Study 

(unpublished) 

Buros Institute's Test 
Review Locator - Mental 
Measures Yearbook 

Background of Virtual 
Team Members Survey 

Questions 

Appendix B. Q. 6. Where 
were the team members 
physically located. Why were 
they not all collocated? 

None 

Adopted the following 
questions: Sex (MIF) 

Job title 

Size of virtual team 

Length of time team together* 

Level of experience on virtual 
project team 

Comments 

Question theme taken, but 
wording modified to include 
information about 
respondent's parent 
company. 

Entire data base searched 
for tests related to 
success/communication. 

Nemiro (1 996) 

McCroskey, J. C. (1 982). An 
Introduction to Rhetorical 
Communication, 4th ed. Englewood 
Cliffs, NJ: Prentice-Hall. 
http:l~.harnline.eduldeptslco 
mmdeptlprca-2.html 

- 

Background of Virtual 
Team Members Survey 

The Personal Report of 
Communication 
Apprehension 

Frequency with which you 
currently use each of the 
method to communicate with 
other members of your virtual 
team 

None 

Exclude remote screen- 
sharing and bulletin boards 
as non applicable to 
communication on projects 

Although one of the top three 
communication scales, it is 
targeted to internal and 
behavior aspects of 
communication 



Tuckel and Rom (1997) 

Author 

Sanders, G. 
http:llwings. buffalo.edu/mgmt/cours 
es/mgtsand/successJsanders. html 

Tukel and Rom (1997) 

Analysis of the 
Characteristics of 
Projects in Diverse 
Industries 

Content 

Systems Objectives & 
Solutions 

Analysis of the 
Characteristics of 
Projects in Diverse 
lndustries 

Tucker, Kelly, Thomas (1 997) 

Questions 

Construction Industry 
Institute: Team 
Communications survey 

Talico Inc., Jacksonville Beach, FL. 

Q. 7. How many individual 
projects area being 
implemented simultaneously? 

Team Communication 
Analysis. 

Q. 21. Which of the following 
criteria do you sue to 
measure your projects 
success or failure? cost, time 
quality client satisfaction? 

Q.15. Is this project on, 
ahead or behind schedule?* + 
Q. 16. Is this overall project 
within budget? yes, no don't 
know.* + 

Q. 25. Overall, how effective 
do you think communication 
is on this project? 

Q. 25. Using a scale from 1 to 
10.. .please indicate how 
successfu t you fee I this 
project is. 

I Comments I 

allow for the distinction 
between traditional and 
virtual projects. 

These measures used as 
criteria in survey C, but the 
question is laid out differently 
to capture the intensity of 1 
attitude toward each criteria I 

J 

Project Success criteria 
used, but question format 
changed. 

no longer in print and 
unavailable. 

+ *Also referenced by Davy 



Appendix E: Survey Questions Reviewed, Not Used 

Franz, C. R. and Robey, D., "Organizational Context, User Involvement, and 
Usefulness of Information Systems," Decision Science, Vol. 17, No. 3, summer, 
1986, pp. 329-356. 
http://wings. buffalo.edulmgmt/courses/mgtsand/successlfranz. html 

Goodhue, D.L., "Task-Technology Fit and Individual Performance," MIS Quarterly, 
Vol. 19, No. 2, June 1995, pp.213-236. 
http:llwings.buffalo.edulmgmtlcourseslmgbandlsuccesslgood hue.html 

Sanders, G. L., Systems Objectives & Solutions, 4, (1 984) 29-34. 
http:Ilwings. buffalo.edulmgmtlcourseslmgbandlsuccesslsanders.html 

Chun, K. T., Cobb S., and J. R. P. French, Jr. (Eds). (1975). Measures for 
Psychological Assessment: A Guide to 3,000 Original Sources and Their 
Applications. lnstitute for Social Research, Ann Arbor, MI. 

Louis E. Tagliaferri. Oct 1998. Team Communication Analysis. 
talico@bellsouth.net. Talico Inc., Jacksonville Beach, FL. ETS Tracking Number: 
TCOI 6373. 

Impara, J.C. & Plake, B.S. (eds.) (1998). The thirteenth mental measurements 
yearbook. Lincoln, NE: Buros lnstitute of Mental Measurements. 
http:llericae.netltestcol. htrn#trev 



Appendix F: Surveys 1,2 and 3 

The University of Calgary Project Success Project Management Group 

Survey 1 
(PSFP- AP98) 

Project Management Specialization 
Faculty of Engineering /Faculty of Management 

Dept. of Civil Engineering - 2500 University, Drive NW 
Calgary, Alberta - CANADA T2N 1 N4 

Research Contact: Connie Guss: (250)-964-0661 email: clguss@acs.ucalgary.ca 
Supervisor: Dr. Francis Hartman: (403) 220-71 78 ernail: hartman@acs.ucalgary.ca 

~~~~~ 

Background 
This pilot study is the first step in examining the question, "what are the relative connections 
between project success concepts that are most important to project success". This 
research will help project managers and researchers understand project success. The core 
questions in this survey have been tested in over 500 projects and the survey complies with 
ethics committee requirements at the University of Calgary. 

Instructions 
Fill in the survey from your point of view, not how you think a project should look like. 
Select a project that you completed in the last year or are working on as your point of 
reference. If you have a choice, please select a 'globally dispersed' or virtual project. That 
is, a project where you worked as a member of a project team that was geographically 
distributed and telecommunication devices were used more than occasionally to link the 
team together. 

Section I 

I. The project you are using as a point of reference is I of - other 
projects that you arelwere involved in during the same time period. of all these 
projects were 'virtual'. Fill in the blanks above: (Ex: # 2 of 6 other projects and 
4 of these projects were virtual). - 

2. Career experience as a member of a traditional type of project team. Circle One: 

< 2 Years < 3-5 Years 6 - 9 Years 10 -15 years 16-20 years 21 -25years 26+ years 

3. Career experience as a member of Globally Dispersed or 'virtual' projects. Circle 
one: 
< 2 Years < 3-5 Years 6 - 9 Years 10 -1 5 years 16-20 years 21 - 25 years 26+ years 



4. The project you are referencing in this survey falls in which category? Check One: 

Computer (Software) Computer (Hardware) 

El Engineering/Construction) Telecommunications 
New Product Development Entertainment 
Other combination? 

5. What did the team look like for this project? Check one: 

All members in same place, same time (traditional project team) 
All members in same geographic location but from different organizations. 
SOME members in same geographic location but from different organizations. 
All members in different geographic locations and from different organizations. 
SOME members in different geographic locations and from different organizations. 
All members in different geographic locations, but from same organization. 
SOME members in different geographic locations, but from same organization. 

n Other? 

6. What phase or stage is the project in at the time you are filling in this survey? 
Check one: 

[7 Conceptualization 
Planning 
Implementation (execution) 
Transfer (Completion) 

7. What stage or phase is most critical in determining i f  a project is successful? 
Check all that apply: 

0 Conceptualization 
Planning 
0 Implementation (execution) 

El Transfer (Completion) 
Comment? 

8. What are the goals of the project? 
Please jot down your response in bullet point form. 
a 

I I 



Section II - Check onlv one box per question unless otherwise directed by a specific 
question. 

9. The goals of the project are in line with the general goals of the organization. 

Strongly Agree m ~ e u t t a l  Disagree 
Agree Disagree Somewhat 
Agree Somewhat Strongly Disagree 

10. The basic goals of the project were made clear to the project team. 

Strongly Agree a ~eut ra l  Disagree 
Agree Disagree Somewhat 
Agree Somewhat Strongly Disagree 

11. The results of the project will benefit the parent organization. 

Strongly Agree a ~ e u t r a l  Disagree 
Agree Disagree Somewhat 
Agree Somewhat Strongly Disagree 

12.1 am enthusiastic about the chances for success of this project. 

Strongly Agree m ~ e u t r a l  Disagree 
Agree Disagree Somewhat 
Agree Somewhat Strongly Disagree 

13. 1 am aware of and can identify the beneficial consequences to the organization of 
the success of this project. 

a strongly Agree a ~ e u t r a l  Disagree 
[7 Agree Disagree Somewhat 

Agree Somewhat Strongly Disagree 

14. Upper management will be responsive to our request for additional resources, if 
the need arises. 

Strongly Agree DNeutral Disagree 
Agree Disagree Somewhat 
Agree Somewhat Strongly Disagree 



15. Upper management shares responsibility with the project team for ensuring the 
project's success. 

strongly Agree 0 Neutral 
Agree Disagree Somewhat 
Agree Somewhat Strongly Disagree 

16. 1 agree with upper management on the degree of my authority and responsibility 
for the project. 

[71 Strongly Agree 
Agree 
Agree Somewhat 

~eutral  [71 Disagree 
Disagree Somewhat - 
Strongly Disagree 

17. Upper management will support me in crises on this project. 

strongly Agree 
Agree 
Agree Somewhat 

Neutral Disagree 
m Disagree Somewhat 

Strongly Disagree 

18. Upper management has granted us the necessary authority and will support our 
decisions concerning the project. 

strongly Agree [71 Neutral [71 Disagree 
Agree Disagree Somewhat 
Agree Somewhat Strongly Disagree 

19. We know which activities contain slack time or slack resources that can be 
utilized in other areas during emergencies. 

Strongly Agree 
Agree 
Agree Somewhat 

Neutral [71 Disagree 
m Disagree Somewhat 

strongly Disagree 

20. There is a detailed plan (including time schedules, milestones, personnel 
requirements, etc.) 

01 Strongly Agree 171 Neutral Disagree 
Agree E3 Disagree Somewhat 
Agree Somewhat Strongly Disagree 

21. There is a detailed budget for the project. 

Strongly Agree Neutral [7 Disagree 
Agree Disagree Somewhat 
0 Agree Somewhat Strongly Disagree 



22. Key personnel needs (who, when) are specified in the project plan. 

Strongly Agree 
Agree 
Agree Somewhat 

Neutral Disagree 
n Disagree Somewhat - 

Strongly Disagree 

23. There are contingency plans in case the project is off schedule or off budget? 

Strongly Agree 
0 Agree 

Agree Somewhat 

Neutral Disagree 
n Disagree Somewhat 

Strongly Disagree 

24. The clients were given the opportunity to provide input early in the project 
development stage. 

Strongly Agree 
Agree 
Agree Somewhat 

[7 Neutral Disagree 
n Disagree Somewhat 

strongly Disagree 

25. The clients are kept informed of the project's progress. 

Strongly Agree 
Agree 
Agree Somewhat 

Neutral Disagree 
n Disagree Somewhat 
u - 
0 Strongly Disagree 

26. The value of the project has been discussed with the eventual clients. 

Strongly Agree 
Agree 
Agree Somewhat 

[7 Neutral Disagree 
Disagree Somewhat 
Strongly Disagree 

27. The limitations of the project have been discussed with the clients. 

Strongly Agree - U Agree 
Agree Somewhat 

Neutral Disagree 
Disagree Somewhat 
Strongly Disagree 

28. The clients were told whether or not their input was assimiiated into the project 
plans. 

Strongly Agree - U Agree 
Agree Somewhat 

[7 Neutral Disagree 
n Disagree Somewhat 

strongly Disagree 



29. Project team personnel understand their role on the project team. 

Strongly Agree O) Neutral Disagree 
Agree Disagree Somewhat 
Agree Somewhat Strongly Disagree 

30. There are sufficient personnel to complete the project. 

R Strongly Agrse 
Agree 

m Agree Somewhat 

Neutral Disagree 
n Disagree Somewhat n strongly Disagree 

31. The personnel on the project team understand how their performance is 
evaluated? 

Strongly Agree 
Agree 
Agree Somewhat 

Neutral Disagree 
Disagree Somewhat - 
Strongly Disagree 

32. Job descriptions for team members have been written and distributed and are 
understood. 

Strongly Agree 
Agree 
Agree Somewhat 

Neutral Disagree 
n Disagree Somewhat 

Strongly Disagree 

33. Adequate technical or managerial training (and time for) is available for project 
team members. 

Strongly Agree 
Agree 
Agree Somewhat 

Neutral 

34. Specific project tasks are well managed. 

Strongly Agree 
Agree 
Agree Somewhat 

Neutral 

0 Disagree 
n Disagree Somewhat - 

Strongly Disagree 

Disagree 
n Disagree Somewhat - 

Strongly Disagree 

35. The project engineers and other technical people are competent. 

Strongly Agree 
Agree 
Agree Somewhat 

Neutral Disagree 
n Disagree Somewhat - 

Strongly Disagree 



36. The technology that is being used to support the project works well. 

Strongly Agree 
Agree 
Agree Somewhat 

Neutral Disagree 
Disagree Somewhat 
Strongly Disagree 

37. The appropriate technology (equipment, training programs, etc.) has been 
selected for project success. 

Strongly Agree 
Agree 

[7 Agree Somewhat 

[7 Neutral E ~ ~ ~ ~ ~ ~ a t  

38. The people implementing the project understand it. 

Strongly Agree 
Agree 
Agree Somewhat 

Neutral Disagree 
n Disagree Somewhat 

strongly Disagree 

39. There is adequate documentation of the project to permit easy use by the clients 
(instructions, etc.). 

Strongly Agree Neutral Disagree 
Agree Disagree Somewhat 
Agree Somewhat Strongly Disagree 

40. Potential clients have been contacted about the usefulness of the project. 

Strongly Agree 
Agree 
Agree Somewhat 

Neutral [7 Disagree 

El Disagree Somewhat 
Strongly Disagree 

41. An adequate presentation of the project has been developed for clients. 

Strongly Agree 

El Agree 
Agree Somewhat 

0 Neutral [ KJ~~;;;~~at 
42.1 know whom to contact when problems or questions arise. 

Strongly Agree 
Agree 
Agree Somewhat 

Neutral Disagree 
n Disagree Somewhat - 

Strongly Disagree 



43. Adequate advance preparation has been done to determine how best to sell the 
project to clients. 

Strongly Agree 
Agree 
Agree Somewhat 

Neutral Disagree 
m Disagree Somewhat 

strongly Disagree 

44. All important aspects of the project are monitored, including measures that will 
provide a complete picture of the project's progress. 

Strongly Agree 
Agree 
Agree Somewhat 

Neutral Disagree 
n Disagree Somewhat 

~ t r o $ l ~  Disagree 

45. Regular meetings to monitor project progress and improve the feedback to the 
project team are conducted. 

Strongly Agree Neutral Disagree 
Agree [7 Disagree Somewhat 
Agree Somewhat Strongly Disagree 

46. Actual progress is regularly compared with the project schedule. 

Strongly Agree 
Agree 
Agree Somewhat 

Neutral Disagree 
n Disagree Somewhat 

strongly Disagree 

47. The results of project reviews are regularly shared with all project personnel who 
have impact upon budget and schedule. [ Strongly Agree 

Agree 
Agree Somewhat 

0 Neutral 
Disagree Somewhat 
Strongly Disagree 

48. When the budget or schedule requires revision, input is solicited from the project 
team. 

Strongly Agree Neutral Disagree 

I Agree [7 Disagree Somewhat 
Agree Somewhat Strongly Disagree 



49. The results of planning meetings are published and distributed to applicable 
personnel. 

Strongly Agree 
Agree 
Agree Somewhat 

Disagree 
Disagree Somewhat 
Strongly Disagree 

50. lndividualslgroups supplying input have received feedback on the acceptance or 
rejection of their input. 

mstrongly Agree 
Agree 
Agree Somewhat 

fl Disagree 
Disagree Somewhat 
Strongly Disagree 

51. When the budget or schedule is revised, the changes and the reasons for the 
changes are communicated to all members of the project team. 

nstrongly Agree 
Agree 
Agree Somewhat 

a Disagree a Disagree Somewhat 
17 Strongly Disagree 

52. The reasons for the changes to existing policieslprocedures are explained to 
members of the project team, other groups affected by the changes, and upper 
management. 

mstrongly Agree 
Agree 
Agree Somewhat 

17 Neutral Disagree 
Disagree Somewhat 
Strongly Disagree 

53. All groups affected by the project know how to make problems known to the 
project team. 

Strongly Agree 
Agree 

[7 Agree Somewhat 
Disagree Somewhat 
Strongly Disagree 

54. The project leader is not hesitant to enlist the aid of personnel not involved in the 
project in  the event of problems. 

Strongly Agree 
Agree 
Agree Somewhat 

a ~ e u t r a l  Disagree 
Disagree Somewhat 

0 Strongly Disagree 



55. Brainstorming sessions are held to determine where problems are most likely to 
occur. 

0 Strongly Agree 
[17]~gree 
[7 Agree Somewhat 

0 Neutral 0 Disagree 
0 Disagree Somewhat 
[[I] Strongly Disagree 

56. In case of project difficulties, project team members know exactly where to go for 
assistance. 

[strongly Agree 
Agree 
Agree Somewhat 

I[Il Disagree 
Disagree Somewhat 
strongly Disagree 

57.1 am confident that problems that arise can be solved completely. 

1[71strongly Agree 
Agree 
Agree Somewhat 

m ~ e u t r a l  0 Disagree 
n Disagree Somewhat . 
[71 Strongly Disagree 

58. Immediate action is taken when problems come to the project team's attention. 

m ~ t r o n g  ly Agree hleutral 0 Disagree 
Agree Disagree Somewhat 
Agree Somewhat Strongly Disagree 

Section Ill: Contact Data 

59. Please print your name: 
First: 
Last: 

60. Organization's Name: 
61. Organization's Address: 

62. Please indicate the approximate size of your organizations (gross revenues). If 
you are a government body, report gross revenues for your department only. Check 
one: 

< $4 million [71 $1 0 million - $1 00 million 171 >$I billion 
$1 million - $1 0 million [71 $1 00 million - $1 billion 01 Don't know 



63. How do you prefer to be contacted i f  the researchers need clarification? 
Put order of preference (1-5) and complete the relevant information: 

Work Mailing address (in question 61) 
Phone (with area code): 
Fax. (with area code): . 
;:E;te: 

[7 Yes, please send me the results 

64. How many members formed the core for this virtual project team? 

65. As part of the pilot methodology, I am asking each respondent to provide the 
contact name and number and email of two team members who worked on the project 
you reference in this survey. If not possible, provide names of other project team 
contacts. 

Name Email Phone Fax 

Please return the completed survey to one of the following address by fax. 

Connie Guss 
2978 Sullivan Cres 
Prince George, BC 
Drive NW Canada 
V7T IT8 
Fax: 1-403-220-7026 

Project Management Specialization 
Faculty of Engineering/ Faculty of Management 
Dept. of Civil Engineering - 2500 University, 

Calgary, Alberta Canada 
T2N 1 N4Fax: 1-250-964-0661 

Alternately, you may fill out the survey on the Internet and submit it electronically. Go to 
http://www.ucalgary.cal-clgusslpilots. html. 



The University of Calgary Project Management Group 

Fa 
Dept. 

Project Success Survey 
(PSFP- BP98) 

SURVEY 2 

Project Management Specialization 
rculty of Engineering/ Faculty of Managemel 
of Civil Engineering - 2500 University, Drive 

Calgary, Alberta CANADA T2N 1 N4 

Researcher: Connie Guss: (250) 964-0661 email: clguss@acs.ucalgary.ca 
Supervisor: Dr. Francis Hartman: (403) 220-71 78 email: hartman@acs.ucalgary.ca 

- - - -- - - -- 

Background 
Most project success research focuses only on identifying and ranking individual 
factors that are thought to be critical to delivery of a successful project. Belassi and 
Tukel(1996) approach this problem from a different angle, by examining the relations 
between Critical Success Factors. For example, Belassi and Tukel recognize that the 
individual indicators size, value, lifecycle, uniqueness, urgency and density as all 
belong to the class called 'Project Factors'. The five major classes of project success 
factors are: Project Environment, Team, Organization, and Project Leadership 
factors. 

This research recognizes that indicators may be members of more than one factor class . 
Thus, the alignment or focus of factor classes over the life cycle of a project more critical 
than any one class of factors or individual indicator. 

Instructions 
Answer all the survey questions in Section I from your point of view, not the way you think 
should happen. Select a project that you are working on or completed in the last year as 
your point of reference. If you have a choice, please select a 'globally dispersed' or virtual 
project. That is, a project where you worked as a member of a virtual project who used 
telecommunication devices more than occasionally to link the team together. 

Section I 

I. The project you are using as a point of reference is # of - other 
projects that you are/were involved in during the same time period. of all these 
projects were 'virtual'. Fill in the blanks above: (Example: . # 2 of 6 other projects 
and 4 o f  these- projects were virtual). 

2. Career experience as a member of a traditional type of project team. Circle One: 

< 2 years e 3-5 Years 6 - 9 Years 1 -1 5 years 16-20 years 21 -25 years 26+ years 



3. Career experience as a member of Globally Dispersed or 'virtual' projects. Circle 
one: 

< 2 Years < 3-5 Years 6 - 9 Years 1 -1 5 years 16-20 years 21 - 25 years 26+ years 

4. The project you are referencing in this survey falls in which category? Check One: 

a computer (Software) [171 Computer (Hardware) 
EngineeringIConstruction) [nl Telecommunications 
New Product Development [7 Entertainment 

Other? or a combination? 

5. What did the team look like for this project? Check one: 

[7 All members in same place, same time (traditional project team) 

0 All members in same geographic location but from different organizations. 

SOME members in same geographic location but from different organizations. ' All members in different geographic locations and from different organizations. n 
SOME members in different geographic locations and from different organizations. 

All members in different geographic locations, but from same organization. 

fl SOME members in different geographic locations, but from same organization. 

Other? 

6. What phase or stage is the project in at the time you are filling in this survey? 
Check one: 

[71 Conceptualization 
81 Planning 

Implementation (execution) 
[II Transfer (Completion) 

7. What stage or phase is most critical in determining if a project is successful? 
Check that apply: 

Conceptualization 
[71 Planning 

Implementation (execution) 
[7 Transfer (Completion) 

Comment? 



10. Define what your organization considers to be a 'successful project' 

Section II: Project Success 

11. Ishas the project you are referencing in this survey a success (or will be a 
success)? Check Yes or No. 

Section Ill: Use the Survey Key below to answer all the questions in Section Ill. 

The Survey Key is comprised of indicators that are known from previous research to be 
associated with project success. Please select any or all the indicators that you know from 
direct or indirect experience on the referenced project to belong to a factor class. An 
indicator may be a member of one, none or all factor classes. The five major factor classes 
identified in previous research are: Project factors, Environment factors, Team factors, 
Organization factors, and Project Leadership factors. 

PLEASE DO NOT PUT COMMA'S BETWEEN LETTERS (A,B,C) 
Example 

Group: Project factors Group: Team factors 

A B J I O B B  

Survey Kev 
A. Top management 

support 

E. Project 
organizational 
structure 

I. Project mission 

M. Clear business 
direction 

Q. Alignment 
(business/project 
goals) 

U. Fun 

C. Open 
communication 

G. Monitoring and 
feed back 

K. End result 

0. Size 

S. Uniqueness 

W. Life cycle 

B. Client 
consultation 

F. Client 
acceptance 

J. Trouble shooting 

N. Technical skills 

R. Culture 

V. Communication 
skills 

D. Technology 
capability 

H. Project 
manager 
skills 

L. Planning and 
control 

P. Delegate 
authority 

T. Contract 
wording 

X. Type of 
alliance 



12. Which indicators (see Survey Key) are critical t o  the TEAM FACTOR class? List 
the appropriate letters in the box below. 

Survey Key 

13. Which indicators (see Survey Key) are critical to the PROJECT FACTOR class? 
List the appropriate letters in the box below. 

14. Which indicators (see Survey Key) are critical to the ENVIRONMENT FACTORS 
class? List the appropriate letters in the box below. 

Y. Project team 
experience 

CC. Trust 

IS .  Which indicators (see Survey Key) are critical to the PROJECT LEADERSHIP 
FACTORS class? List the appropriate letters in the box below. 

2. Competition AA. Urgency 

16. Which indicators (see Survey Key) are critical to the ORGANIZATION FACTOR 
class? List the appropriate letters in the box below. 

(partnerships) 
BB.Propensity to 

take risk 



Section IV: Contact Data 

43. Please print your name: 
First: 
Last: 

44. Organizations Name: 

Address: 

45. Please indicate the approximate size of your organizations (gross revenues). i f  
you are a government body, report gross revenues for your department only: 
Check One. 

< $1 million $1 0 million - $1 00 million >$I billion 
$1 million - $1 0 million $1 00 million - $1 billion Don't know 

46. How many team members formed the core of the team for this project. 

47. How do you prefer to be contacted if the researchers need clarification? 
Put the order of preference (1-5) and complete the relevant information: 

Work Mailing address (in question 61) 
Phone (with area code): 
Fax. (with area code): 
E-mail: 

[7 Web site: 

Please return the completed survey to one of the following address by mail or fax. 

Connie Guss 
Specialization 
2978 Sullivan Cres 
Prince George, BC Canada 
NW 
V7T IT8 
Fax: 1-250-964-0661 

Connie Guss, Project Management 

Faculty of Engineering Faculty of Management 
Dept. of Civil Engineering - 2500 University, Dr. 

Calgary, Alberta Canada T2N 1 N4 
Fax: I -403-220-7026 

View more information on the Internet : http:llwww.ucalgary.ca/-clgusslpilots.htmI 



COMMUNICATION and SUCCESS - SURVEY 3 

C. Delisle, Ph.D. Candidate 
Department of Civil Engineering 
University of Calgary 

C/O 104-555 Elliot Ave. Kelowna, BC Canada V1Y 5S8 Phone: UNIVERSITY OF 
250-763-6762 Fax: 403-282-7026 C A L ~ Y  
Email: clguss@ucalgary.ca 
Web: htt~://ww. ucalaarv.ca/-clauss/Proiect. htm 

INTRODUCTION 
Enter a random draw for one prize of $500.00 (Cnd) by completing and returning 
this survey. One winner will be notified no later than March, 2000 (only 250 potential 
participants). 

a Results are strictlv confidential; we will not identify you by name in the results at any 

time. 
The project is funded by NSERCISSHRC, OPAL and the U of Calgary. 
Mail or fax the completed survey by JANUARY 30,2000. 

INSTRUCTIONS 

Select one project that you are currently working on or have completed in the past 
year as your point of reference. This project must be "virtual" where: at least ONE of 
the project team members is geographically distributed from the parent organization; 
and the team uses one or more media (i.e. Internet, phone, email) to help manage 
the project. Some or all team members may or may not have met fkce to face. 

Section I: The Virtual Project and the Team 

1 .I Approximately how many people form the core virtual project team? Core 
member is one who has a continuous or significant level of involvement/influence. 

1.2 What phase or stage is the project in at the time of filling out this survey. 

n Conceotualization 

r 1 Planning 

Implementation (Execution) 

Transfer (Completion) 

Other, please specify: 



1.3 Percentage of time doing tasks at each level of the virtual project team versus 
the percent of time that would be most effective. Refer to the diagram, and provide 
a percentage for each level. If no tasks are completed at a level, then put 0. 

Level 5 - Periphery (minor tasks) 

Level 4 - Outer Level 

Level 3 - Middle Level 

Level 2 - Inner Level 

Level 1 - Core (critical tasks) 

Level 

Level 

Level 
I 

1 eve1 2 Level 

1.4 How many companies have contributed personnel to the virtual project team? 

1.5 (a) How manv member are core to the virtual project team ? 

1.5 (b) How many members form the entire virtual project team? 

1.6 When did the virtual project (core) form? When did you join? 

1.7 How many years and months career experience do you have on traditional 
project teams and virtual project teams. 

1.8 What type of Industry does this virtual project fall within? 

Services, resellers, distributors 
Software 
Telecommunications equipment 

- Networking 
Engineering 
Computers and peripherals 
Semi conductors 
Internet 
Construction 
Other? - 



Section 2: Communication 

2.1 How well did you know some of the team members before you started the project? 

YeslNo 

Not at all 

Just met some of them. How many 

- Some of them are regular business contacts. How many 
Some are colleagues. How many 

Some are friends. How many 

2.2 What is the level of communication on the virtual project team? Rate each 
statement (a-l) by marking your choice of (I= Poor and -5 = Excellent) in each box 

Scale Items Rating 

a Project Manager(s) or leaders ask for suggestions from the team 
-. . . . . - - -- 

b Project Manager(~) or leaders act on criticism 

c Project Manager(s) or leaders listen to complaints 

d Project Manager(s) or leaders follow up on project team member's opinions 

e Project Manager@) or leaders suggest new ideas 

f Project Manager(@ or leaders listen to bad news 

g Project Manager(s) or leaders listen to new ideas 

h Project Manager@) or leaders follow up on suggestions 

i Project team members ask peerslco-workers for suggestions 

j Project team members ask for Project Manager($) or leaders' opinions 0 
k Project team members listen to new ideas from peers1 co-workers n 
I Project team members listen to Project Manager(s) suggestions 



2.3 How positive is vour relationship with each group and how strongly do you 
anticipate interactinq with any of these groups in the future? Use the key below to 
rate each group (as') Section I and Section 11. 

very Mostly Neutral Somewhat Not Very Not Applicable 
I 2 3 4 5 6 

KEY I E m M l ~ ~  ~~~~~ 

Group 

(a) Clients O O O C l O  O O O  O D  
(b) Core Team ~~~~~ 0 0  0 0  
(c) Other Team Members ~~~~~ 0 0  0 0  
(d) Subtrades/Contractors 

(e) Senior Management ~~~~~~~~~~ 
2.4 Can communication occur "between the linesn as an instantaneous connection 
between team members who may or may not have ever met? Discuss a situation that 
supports or does not support this statement? 

Section I 

How positive is your 
relationship with each 
group? 

Section 3: Communication Media 

Section I I  
How sure are you about the 
chance of interacting with each 
group in the future? 

3.1 What type of media do you use on this project for each type of communication 
action? Determine which of the media you use for each of the five Communication 
Actions. The Communication Actions include: 

Action A: Trying to understand the meaning of the messages exchanged, asking for 
clarification or more information 

Action B: Engaging in counter-action to a request, question or direct order 
Action C: Suggesting, discussing, directing or asking that an action to be carried out 
Action D: Trying to achieve agreement for joint action, debating about course of action 
Action E: Reflecting on shared social experiences, relaying incidents or stories about the 

project or its members in a non-formal manner 



Select your choice from the Key and check blank for each Communication Action for 
each media. 

KEY: 1 = No Access 2 = Used Mostly 3 = Used Sometimes 4 = Seldom Used 

5 = Never Used 

Section 4. Success 

Media 

Face to Face meeting 

Phone (and voice mail) 

Mail (postal) 

Fax 

Pager 

Group Decision Support software 

Internevlntranet project website 

Courier 

Internet Relay Chat - i.e. ICQ, real 
time chat rooms. 
Video Conferencing 

Cellular Phone 

E-Mail 

4.1 How do the following indicators of success influence the success of the virtual 
project team? 1 = Not Successful 5 = Very Successful, 6 = Not Applicable 

Communication Action 

A- B-C-D-E- 

A - B - C D E -  

A - B 3 - D E -  

A - B C D E -  

A - B C D E -  

A - B -C D E 

A - B -C D E  

A - B 3-D-E- 
A - B -C D E 

A - B C D E -  

A - B -cD-E-  

A - B 3-D-E- 

Fun 

Planning 

Delegate Authority 

Client Acceptance 
Value Created 

Project Team Experience 
Type of Alliances or Partnerships 



Top Management Commitment 

End Result (products or services) 

Contract Wording 

Planning and Control 

Monitoring and Feedback 

Client Consultation 

Clear Business Direction 

Uniqueness 

Project Mission 

Competency (personal) 

Project Manager Skills 

Life-cycle 

Trust 

Trouble Shooting 

Open Communication 

Culture 

Propensity to Take Risk 

Technological competency 

Competition (market) 

Urgency 

Organizational structure 

Project size 

Communication Skills 

Technology capability 

Alignment of Project with Business Goals 

Commitment 



4.2 How successful was the project in meeting each of the following statement about 
project outcomes? 1 =Not Successful 5 = Very Successful and 6 = not applicable. 

I 6 
Meeting technical specifications qO2O3O4O 5 0 6 0  

Meeting operational specifications 1ENl~n~n50~n 
Meeting the budget 10 2o 3 0  4 0  =C) 6 0  

Meeting the schedule 10 2 0  3 0  4 0  5 0  6 0  

Solving the Business Problem 10~EKl~DC160 
Fulfilling a Customers Needs 10 2 O 3 O 4 O 5 O 6 O  

Product or Service Being Used 10 a 3~ a 5 0  en 
Satisfying the Customer ~ [ 7 2 ~ 3 ~ 4 ~ ~ 6 ~  

Obtaining Commercial Success 10~0~040~060 
Generating a Large Market Share 10 2n 3o 4 0  So GO 
Opening a New Market 10 2 0  So 4 0  So GO 
Opening a New Line of Products or I 
Services 

2 0 3 0 4 0 5 n  60 

4.3 How Successful was the experience overall? Rate each statement on the 
following scale: 1 = Not Successful 5 = Very Successful, 6 = Not Applicable (circle 
one per question). 

1 .The Overall Success of Communication on the Entire Virtual Project Team 
I 2 3 4 5 6  

2.The Overall Success of the Communication on the Core Virtual Project Team 
1 2 3 4  5 6  

3. The Overall Success of the Project Management Methods 
4 2 3 4 5 6  

4. The Overall Success of the Virtual Project 



4.4 Did the team identify in the planning phase what to pay attention to during the 
project to enhance success? Discuss. 

4.5 Did the team identify in the planning phase how they would define or measure 
success outcomes during the project lifecycle and/or after the project lifecycle? 

Section 5: Demographics and Contact Information 

Gender: Male Female 

Contact Information: 

Comments or Questions? 

Copy of the Results? Yes No 

Thank you for participating in the survey. 



Appendix G: Surveys 1 and 2 Distribution Media 

Participants in the study either received survey 2 or 3 by Internet, E- 
mail, Mail or Fax. The file name and code helped to keep the data 
organized. 

Name 
Survey 1 
Survey 1 E 
Survey 1 P 
Survey 1 F 

Name 
Survey 2 
Survey 2E 
Survey 2P 
Survey 2F 

Name 
Survey 3 

File Code 
PSFPS-I 98 
PSFPS-I E98 
PSFPS-I P98 
PSFPS-1 F98 

File Code 
PSFPS-298 
PSFPS-2E98 
PSFPS-2P98 
PSFPS-2F98 

File Code 
CS 2 

Distribution Method 
Internet 
E-mail 
Mail 
Fax 
Distribution Method 
l nternet 
E-mail 
Mail 
Fax 
Distribution Method 

Internet 



Appendix H: Web Grid I1 Method, Findings and Discussion 

Overview of WebGrid II 
WebGrid II provides a way to examine a respondents knowledge construction 

system at a level not often achieved with rating scales or traditional opinion surveys. 

This tool offers functionality not possible from conventional methods (surveys, 

interviews) due to "its emphasis on an in-depth understanding and formalization of 

the relations between the conceptual structures underlying expert performance and 

the computational structures capable of emulating that performance" (Shaw and 

Gaines, 1989, sec. 1, 2/4). Knowledge-based research techniques like WebGrid II 

seek a deeper understanding and formalization of the relations between concepts 

that underlie how a person communicates and makes sense of the world. The 

WebGrid II provides researchers with a way to identify the "geometry of 

psychological space" as respondents construct their reality (Shaw and Gaines, 

1992). 

Psychological space refers to a term for a region in which experts (for example, 

project managers) may place and classify terminology and define constructs that 

make up their experience. A key difference in this approach lies in the belief that 

psychological space exists only when created by a process of making distinctions 

(deciding which terms and concepts appear most similar or different). Psychological 

space itself does not pre-exist as a region in the brain defined by one's experience 

(Shaw and Gaines, 1992). 

WebGrid I1 - Procedure 
Personal Constructs Psychology (PCP) developed by Kelly (1 969) provides 

knowledge about why mainstream science seems slow to gain insight into how 

individuals use language to communicate. Kelly's theoly grounds itself in Euclid's 

geometry of psychological space. This space or "knowledge region" may only be 

The actual virtual terminology grid may be accessed through the study grid at: 
http://gigi.cpsc.ucalgary.caNVGLoad/2976779338:2987835756*. k 



created when a person actively constructs and classifies his or her experiences 

(Shaw and Gaines, 1989). The cognitive maps of individuals differ because 

professionals only share parts of their conceptual and terminology systems in a 

unique way that helps them make sense of the world. The process of how 

individuals actively construct their knowledge appears difficult to measure. 

Researchers have a tough job in operationally defining and measuring concepts like 

success or communication. Organizations tend to respond by developing glossaries 

(e.g., PM BOK Guide Glossary, ?MI, 2000) that attempt to provide some level of 

clarity to the body of knowledge. However, no method seems to be used to test 

whether project management professionals actually adopt the meanings of the terms 

in project glossaries. 

WebGrid II, an object-oriented WWW-based computer tool, uses HTM L (Hypertext 

Markup Language) as its primary language. The tool has been used extensively in 

the field of knowledge acquisition (Shaw and Gaines, 1989). Within the last five 

years, researchers have modified the tool to provide more user-friendly graphic 

interface instructions. In this research, project management professionals received 

an e-mail request to participate in the Grid by accessing WebGrid II through the 

Internet from their work or home computer terminal. Participants used the selected 

passwords sent by e-mail or phone to access a secure website containing the 

instruction page, and for collection of demographic information. 

Participants from the PMI SIG and PMAC sample selected which Grid to access as 

matter of their own choice. Grid Series A contained all the terms found in the 

literature to describe virtual teams (Appendix K).~'  Grid B contains the list of 

success indicators measured in Survey 2. Participants accessed the Grid and read 

the detailed set of instructions and background information about the study. 

The original Grids were too long. The developers recommended that the Grids be split to 
make them less time consuming to answer. 



Participants also provided some demographic information prior to participating in the 

grid. 

Grid Series A and 6 participants determined what qualities distinguished each term 

from the other. Then they rated each term for how close it was to a pair of terms that 

the computer selected from the main list. On completion of this task, the next screen 

displayed a random triad of terms from the list of terms. Participants entered a 

quality or characteristic that distinguished one term from the other two. Participants 

decided which term differed from the other two terms and why. Subjects then 

determined what qualities distinguished each of the terms from the others, and begin 

to rate each term against each new quality they entered. Participants continued the 

process of distinguishing terms for at least five interactions (one full cycle through 

the list of terms) to provide enough data. 

Participants completed the task, saved the data on the University of Calgary server, 

and exited the Grid to the main research page. The researchers only had privileges 

to access the Grid results (caches) through the FOCUS and PrinCon analysis 

functions within the WebGrid II. The FOCUS option shows the knowledge system as 

a hierarchical structure. The PrinCon option shows the participants construct 

systems as spatial maps. Further functionality includes an exchange feature in which 

the elements (terminologies) and constructs from one subject's Grid become 

available to other participants. Researchers can then determine where two construct 

systems appear different or similar. Alternatively, individuals may compare their own 

results over time as new knowledge changes. Finally, the comparison option allows 

several individuals to examine similarities and differences in their construct systems, 

or process results from the same person at different times. Areas that require 

resolution may be revisited at any time. However, the data analysis does not include 

exchange and comparisons due to difficulty in collecting enough data. 



The following matrix provides an example the raw data from the WebGrid 11. The 

matrix shows the percentage agreement of 20 terms that describe virtual project 

teams. The numbers 1-20 represent the actual terms used to describe virtual project 

teams and organizations (Appendix K). For example, to find the percentage 

agreement, select term 2 (distributed project team) along the horizontal axis, and 

term 8 (turbo task force) along the vertical axis. Subject 4 has 90% agreement 

between these terms in relation to describing virtual project teams. 

Element matches 

The terms that correspond to the element matches are shown on the following page 



Grid A ORIGNAL GRID 35 terms - 3 qualities Terminology to describe 
Virtual work environments 

Grid A -1 
Grid B ORIGNAL GRID 

Grid B 
Grid B-I 

Terms Used in 
Grid A 

1. Virtual project 
teams 

2. Disbursed Project 
teams 

3. Post modern 
organization 

4. Spider webs 
5. Modulars 
6. Third millennium 

groups 
7. Boundaryless 

organizations 
8. Turbo task forces 
9. Alternate Officing 

Groups 
10. Extended 

Enterprises 
1 I. Flexible 

Manufacturing 
Networks 

12. Distributed Global 
Workteams 

13. Autonomous 
Work Groups 

14. Virtual Teams 
15. Virtual Factory 
16. Hotelers 
17. Hotdeskers 
18. Clusters 
19. Learning 

Networks 
20. Perpetual 

Matrices 

17 terms - 5 qualities 

17 terms - 5 qualities 
18 terms 5 qualities 

Terms Used in 
Grid B 

1. Monitoring and 
feedback 

2. Uniqueness 
3. Urgency 
4. Technology 

capability 
5. Project plan 
6. Maintaining a 

Schedule 
7. Project manger 

experience 
8. Technical skills 
9. Authority to 

Delegate tasks 
10. Communication 

skills 
1 1. Project 

Manager 
Commitment 

12. Trouble 
shooting ability 

13. Using 
appropriate 
technical Skills 

14. Communication 
15. technology 
16. Top notch 

Personnel 

Terms Used in Grid 
A-I  

1. Spinouts 
2. Virtual Orgs. 
3. Disbursed project 

teams 
4. Disbursed cyber 

project teams 
5. Natural networks 
6. Satellite Office 
7. Net Team 
8. Virtual Community 
9. Remote Access 

Teams 
10. Virtual Workgoup 
11. Global Teams 
12. lnter- 

organizational 
Teams 

13. Global teams 
14. Global Project 

Teams 
15. Virtual 

Corporations 
16. Virtual Enterprise 
17. Virtual co- 

operation 

Terminology to describe 
success factors 

Terms Used in 
Grid B-I 

1. Project 
Manager 
Commitment 

2. Maintaining a 
Schedule 

3. Sufficient ($ 
resources 

4. Identifying 
problem setting 

5. Handling Client 
acceptance 

6. Authority to 
Delegate tasks 

7. People Skills 
8. End Result 

(prodlserv) 
9. Top 

management 
commitment 

10. Length of life 
cycle 

I I. Ownership of 
job 

12. Project team 
subculture 

13. Project culture 
14. Trust 
15. Clear goals 
16. Mission 



Findings from WebGrid II Study 

Half the data (five cases) could not be recovered from the downed computer server 

at the University of Calgary that hosted the WebGrid 11. A technical difficulty in 

storing the data on the computer server resulted in a permanent loss of this data. 

Thus, only a limited analysis of five respondents could be performed. Analysis of the 

data included descriptive statistics, graphing and terminology matching. Due to the 

obvious limitations of the sample size, the analysis itself serves primarily to 

demonstrate how the WebGrid I1 might be applied in the project management 

context to assist in understanding relationships between terminology and concepts. 

The data form the foundation for further investigations to test reliability (the degree to 

which a map may be repeated by the same subject), and validity (the degree to 

which a map accurately reflects reality) of the data. 

An expert's conceptual structure examined through the FOCUS or PrinCon algorithm 

provides insight into the patterns created in respondents' psychological spaces. The 

FOCUS analysis option calculates a hierarchical knowledge model by sorting 

constructs and terminology, so that similar ones appear close together (Gaines and 

Shaw, 1993). The PrinCon analysis option produces a spatial map of respondents' 

constructs and terminology and displays these results in a visual grid. 

The hierarchical clusters represent groups of elements and constructs, starting with 

the most similar to the least similar by percentage. Table 1 provides an example of 

the results from the examination of success indicator terminology. Table 1 also 

presents the percent agreement for each indicator that when attended to, may 

increase the probability of a successful project outcome. 



41 6 

Table 1: Summary of Success Grids 

Participant 1 had 70.6% agreement that maintaining of the schedule plays a role in 

project success; 69% agreement for authority to delegate tasks; 89% agreement for 

monitoring and feedback, and 89% agreement for project team experience. 

Participant 2 had 68.1 % agreement that maintaining of the schedule plays a role in 

project success; 66.7% agreement for authority to delegate tasks; 73.6% agreement 

for monitoring and feedback, and 70.8% agreement or project team experience. 

Participant 3 had 78.5%agreement for maintaining of the schedule being part of 

project success; 80% agreement for authority to delegate tasks; 90% agreement for 

monitoring and feedback, and 65.6% agreement for project team experience. 

Participant 

P I 
P 2 
P 3 
P 4  

Participant 4 had 70.5% agreement that maintaining of the schedule played a role in 

project success; 80.9% agreement for authority to delegate tasks; 75.5% agreement 

for monitoring and feedback; and 68.3% agreement for project team experience. 

Finally, participant 5 had 79.7% agreement of the maintaining of the schedule being 

part of project success; 88.9 agreement for authority to delegate tasks; 76.9% 

agreement for monitoring and feedback; and 68.3% agreement for project team 

experience. The results show that although respondents work on projects, they differ 

in the weighting they attribute to each CSI in its ability to contribute to a successful 

project outcome. For example, responses range from almost 74% to 90% for 

monitoring and feedback between the five participants. The results show a high level 

of Consensus about what they consider to be important in achieving project success. 

Percent Agreement of Success Indicator Qualities 

Maintaining 
schedule 

70.6 
68. I 
78.5 
70.5 

P 5 1 79.7 

Authority to 
delegate tasks 

69.0 
66.7 
80.0 
80.9 
88.9 

Monitoring and 
Feedback 

89.0 
73.6 
90.0 
75.5 
76.9 

Project 
Team 
Experience 
89.0 
70.8 
65.6 
89.5 
68.3 



As well, Grid B examines terminology or "labels" that describe virtual work 

arrangements. The percentage agreement of the terms that describe virtual work 

arrangements serves as the focal point of analysis. The hierarchical clusters 

represent groups of elements and constructs, starting with the most similar and 

moving to the least similar by percentage (Table 2). Only terms that match 100% 

appear in Table 2, due to the complexity and length of each list of terms in each Grid 

(Appendix H contains an example of the output for terminology matches for Grid B.) 

Although respondents all work in virtual environments, they differ in their assignment 

of labels that frequently appear in the literature to define or discuss characteristics of 

virtual project teams and organizations. This suggests a high level of 

Correspondence (use of different terms for similar or the same concept) (Shaw and 

Gaines, 1989). 

Note that again 10 participants responded, but due to problems recovering data from 

the server, only data from 5 participants appear in the table. Appendix K contains the 

actual list of terms that describe virtual project teams and organizations. Refer to the 

list of terms at the end of this Appendix when reviewing Table 2. 
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Table 2: Summary of Virtual Terminology Grids Element Matches 

The far right hand column of Table 2 shows the correlated terms between the initial 

term listed and the matched terms (in brackets). The data in Table 2 shows that a 

great deal of variability exists between subject's agreement of terms that describe 

virtual teams and organizations. For example, Participant 1 does not see any 

difference in any of the terms (1-20) that describe virtual project teams and 

organizations. In contrast, Participant 2 has 100% agreement between term 1 and 

term 2. Overall, Participants 3 and 4 have much more complex mental maps of how 

they use terminology. 

An example of the actual computer printout for the FOCUS analysis that shows the 

terminology matches is shown in Table 5. Figure 2 shows an example of the 

PrinCon analysis. The PrinCon analysis shows the matches between terms 

according to 5 qualities that a participant chose in the form of a spatial map. The 

qualities (constructs) and terms (elements) concerning virtual teams as seen by 

participants may be viewed on line on the WebGrid II Internet platform. 



Discussion of WebGrid II 

This dissertation examines and uses symbolic logic, E-Prime and WebGrid II to 

address the issue of lack of a common epistemology and ontology in researching 

success and communication. Symbolic logic appears as a way to use symbols as a 

way to reduce the need to generate more definitions. It also makes salient, the need 

to study relationships between concepts. The use of E-prime throughout this 

dissertation as a style of writing aimed to provides a more clear understanding of 

very complex concepts. These methods, although helpful require effort and practice 

to master, something that will be tough sell even at the level of the research 

community. The same issues apply to WebGrid 11. 

WebGrid II provides a way to shake what Trochim (1985) calls a "common sense" 

notion that people can and do have clear and objective representations that 

correspond to their immediate environments. The WebGrid II tool presents an 

individual's construct system (cognitive map of the way they he or she makes sense 

of the world). This visual map shows the arrangement of the finite number of 

constructs and the network of relations that may exist in an individual's map at any 

given time. The tool itself offers tremendous potential to show how a person defines 

and extends his or her construct system over time, and in comparison to others in 

the same, and different professional fields. 

The results of WebGrid II (Appendix H) show that individuals from within the same 

profession have different levels of understanding about definitions and terminology. 

Shaw and Gaines (1 989) suggest that efforts may be best directed at finding the 

degree of overlap in conceptual systems rather than trying to convince individuals to 

re-learn terminology as defined by a particular profession. Shaw and Gaines (1 989) 

warn that, "in a knowledge acquisition system, it is important not to attempt to force a 

false consensus on a group of experts on the assumption that there is some 'correct' 

terminology and conceptual framework." (p. 1). Rather, tools like the WebGrid II can 



help the profession determine how they understand concept (Figure 1, taken from 

Shaw and Gaines, 1989). 

Correspondence arises when individuals assign different terms to similar or the 

same definition (i.e., success indicators may be called Critical Success Factors, Key 

Success Factors, Critical Success Indicators). Conflict occurs when individuals use 

the same term, but define it differently (i.e., many studies define virtual teams 

differently). Consensus arises when individuals assign the same term to the same 

definition (i.e., human - one that has consciousness). Finally, Contrast occurs if 

individuals use the same labels and apply different definitions. For example, one 

uses the term virtual team, another t e n s  the same concept "on-line team", and a 

third uses the term "skunk-works" when the basic phenomena are the same. 

Figure 1: Comparing Conceptual Structures 

Same Different 

The recognition of consensual understanding establishes a basis for communication 

using shared concepts and terminologies (Shaw and Gaines, 1989). The recognition 

of conflicting concepts allows for avoidance of confusion over the labeling of differing 

concepts with the same term (Shaw and Gaines, 1989). Thomas (1 998) adds that, 

"arguing enables sensemaking by putting forth opposing ideas and negotiating some 

consensus 
Experts use 
terminology 
and defintions in 
the same way 

Conflict 
Experts use 
same 
terminology 
and define 
differently 

Correspondence 
Experts use 
different 
definitions for 
the same 
terminology 

Contrast 

Experts differ 
in use of 
terminology 
and definitions 



common understanding" (p. 23). The acknowledgement of corresponding concepts 

provides a basis for mutual understanding of differing terms through the range of 

concepts common to a profession. Most importantly, the recognition of contrasting 

concepts establishes that common understanding may not be so common after all 

(Shaw and Gaines, 1989). Thus, experts should accept a range of tolerance without 

it leading to confusion about a concept. Overall, the goal of a profession such as 

project management may be in first acknowledging these differences among 

professionals. This will allow its membership to see the value in using methods such 

as WebGrid II to lay a foundation for a shared vocabulary. 

WebGrid II may enable the first step in understanding the need for a common 

vocabulary by making background knowledge explicit. However, Musen (1992) 

points out that a common vocabulary does not solve the problem of allowing 

knowledge to be re-used in new settings. To develop re-usable ontologies "formal 

descriptions of objects in the world, the properties of those objects, and the 

relationships among them", professionals have to exchange sufficient background 

knowledge so that they can chose to agree on what the language representations 

actually mean. Making the background knowledge explicit is essential to the creation 

of reusable ontologies (Musen, 1992). 

Project management associations such as the ones listed in Appendix A build their 

education and training programs on the central assumption the profession can reach 

a shared conceptual understanding of meaning. As Glanville (1 997) points out, 

'Words do not have meanings, and what we communicate, whatever that is, is not 

meaning. We build our own meanings in the framework of the conversation (and in 

other frameworks)" (p. 4). People create meaning by inventing something either not 

already known or not already in existence. Kelly (1 955) refers to the phenomenon of 

developing a shared meaning to either a rejection of one's cognitive map or a 

reinforcement of the division of one's psychological space. 



Appendix I: Codebook (Surreys 1,2) 

SURVEY Form Codes 

SURVEY 
N for 

Question # Variable # Code Descriptors SSPS Codes Analysis 
Survey 1 and 

2 
Survey 1 and 

2 
Survey 4 and 

2 

A 

B 

YRS Traditional 

# projects total 

# virtual projects 

?A 

1B 

1 

2 

2 
I = non response 
2 = <2 
3 = <3-5 
4 = 6-9 
5 = 10-15 
6 = 16-20 
7 = 21 -25 
8 = 26+ 

# yrs experience virtual team 
1 = non response 
2 = <2 
3 = <3-5 
4 = 6-9 
5 = 10-15 
6 = 16-20 
7 = 21-25 
8 = 26+ 

Type of Project 
I = Computer software 
2 = EngIConstruction 
3 = New Prod. Dev 
4 = Computer hardware 
5 = Telecommunication 
6 = Entertainment 
7 = Other 

YRS Virtual 3 
Survey 1 and 

2 4 

3 
# yrs experience traditional 
team 

Project Type 4 
Survey 1 and 

2 5 



Team Comp Team Composition 

1 = Traditional team 
2 = All in same location, different 
orgs 
3 = Some in same location, 
different orgs 
4 = All in different locations, 
different orgs 
5 = Some in different locations, 
different orgs 
6 = All in different locations, 
same orgs 
7 = Some in different locations, 
same org 
8 = Other 

Phase at suwey time 
I = Conceptualization 
2 = Planning 
3 = Implementation 
4 = Transfer 

Phase determining success 
I = Conceptualization 
2 = Planning 
3 = Implementation 
4 = Transfer 
5 = Comments 
Factor 1 - PIP 
I = strongly agree 
7 = strongly disagree 
Factor 2 - PIP 
1 = strongly agree 

5 
Survey 1 and 

2 6 

I sunrey I 
1 = strongly agree 
7 = strongly disagree 

24-28 1 12 Factor4-PIP 

29-33 1 13 

Phase Now 6 
Survey 1 and 

2 7 

I = strongly agree 
7 = strongly disagree 
Factor 5 - PIP 
I = strongly agree 
7 = strongly disagree 

F5 I Survey 1 

Phase & 
Success 7 

Survey 1 and 
2 8 

F l  I survey 1 

F2 I survey 1 

9-1 3 9 

14-18 1 10 



34-38 1 14 

3943 1 15 

63 22 # on core team # Core Team 

Factor 6 -PIP 
I = strongly agree 
7 = strongly disagree 
Factor7-PIP 
I = strongly agree 
7 = strongly disagree 

62 

F6 I Survey 1 

F7 I Survey 1 

7 = strongly disagree 

Gross Revenue 
1 = <I  million 
2 = 1-1 0 million 
3 = 10-1 00 million 
4 = 100 million - 1 billion 
5 = > I billion 
6 = Don't know 

21 

64 23 Contact Preference Media Choice 

Survey I and 
2 

F8 I Survey 1 

F9 I Survey 1 

FIO 1 survey 1 
/- 

Survey Form 2 
Variable 

Question # # 

1 -7 

Survey I and 
2 

Revenue 

N for 
Analysis 

Survey I and 
2 

49-53 1 17 

/-- 

5 4 5 8  --I 18 - 

Survey 1 and 
2 

Code Descriptors 

1-7 
sc I Survey 2 

SCI Survey 2 

I = strongly agree 
7 = strongly disagree 
Factor 9 - PIP 
1 = strongly agree 
7 = strongly disagree 
Factor 10 - PIP 
I = strongly agree 

SSPS Codes 

See Questions 1-7 from Survey I 

23b 
23c 
23d 
23e 

23f 

23a 

2 = Client satisfaction 
3 = Technical Success 
4 = Time 
5 = Budget 
6 = Achieving Project 

Goal 
7 = Team Dynamics 

SC2 
SC3 
SC4 
SC5 

SC6 
SC7 



PS I Survey2 

Team FG I Survey2 

Project FG I Survey 2 

Environment FG I Survey 2 

Projectlead FG I Survey 2 

Organization FG ( Survey 2 

Survey 1 and 
2 

PmjectSu- 
I =Yes 
2=No 

Team Factor Group 
1 - 26 = A-Z 
27 = AA, 
28 = BB, 
29 = CC, 
30 = DD, 
31 = EE, 
32 = FF, 
33 = GG 

Project Factor Group 
(as above) 

Environment Factor Group 
(as above) 

Project Leadership Factor Group 
(as above) 

Organization Factor Group 
(as above) 

See Questions 62-64 from 
Survey I 

r 

I I 1 24 

12 1 25 

13 26 

14 1 27 

15 1 28 

16 1 29 

26-28 19-22 



Appendix J: Category Review Categories 

Category 

A - Managing (general tips, case studies, lessons, popular theory) 

B - Organizational or team culture (refers to the climate of a business as defined by its 
policies, practices and its employees) 

C - Leadership (The practices and techniques to manage, lead or coach a project team) 

D - Strategy (refers to the long term plans and activities that organizations attend to in 
the course of business) 

E - Virtual Teams (refers to temporary teams working remotely through the use of 
electronic media and some personal contact) 

F - Virtual Organizations (refers to the parent structures that house virtual project teams) 

G - Information Technology (refers to the hardware, software, knowledge, Internet use 
and any other issues related to high tech media including its use) 

H - Change managementlRe-engineering (refers to restructuring, re organizing a 
business) 

I - Teams (refers to temporary same time, same place types of groups who share 
common goals and methods 

J - Structure (refers to the type and context of organizationlteam) 

K - Success (Includes all articles on success or failures at any level of the project) 

L - Communication (refers to the process of building a shared meaning not the technical 
aspects of linking people together. 

M - Best Practices/measurement (refers to a way to measure organizational 
effectiveness through looking what other high performance companies do well. 
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Appendix K: Fast Tmck 500 Selection Criteria 

Text directly quoted from the following URL. 
http:llwww.zdnet.comleweek/fasttrack98hethodology. html 

'Working with our sister company, ZD Market Intelligence, of La Jolla, Calif., we 
were able to consolidate site results from all the reporting sites in a given enterprise. 
As a result, we were able to get a more comprehensive, enterprise wide view of 
what Fast-Track companies are doing with lnternet technologies. 

Here's how the 1998 Fast-Track 500 list was put together. First, we created a list of 
nine indicators--Internet-oriented technologies that we believe innovative enterprises 
are rapidly deploying today. We attached weightings to each indicator to show its 
relative importance. We then awarded points to each enterprise in the ZD Market 
Intelligence database based on the presence of the identified lnternet technologies. 
Tho enterprises with the top 500 scores were then identified and ranked. 

Finally, we teamed with ProLytix Corp., of Santa Barbara, Calif., to report and 
analyze financial results of the Fast-Track 500. 

FAST-TRACK INDICATORS, 1998 
Presence of deployed intranets and electronic commerce over the lnternet 
Presence of advanced lnternet development tools (not HTML, CGI or Visual Basic) 
Type of largest lnternet server 
Presence of specialized intranet applications (for example, accounting, 
manufacturing, project management, order administration) 
Highest speeds at which remote lnternet access is provided (nothing below 28.8K 
bps) 
ATM or Gigabit Ethernet on the LAN (installed or planned) 
Number of T-I or T-3 lines carrying data and/or video 
Installed or planned use of push technology on sewer 
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Appendix L: Ethics Approval 

CONJOINT FACULTIES RESEARCH ETHICS BOARD 

C/O R~search 
Telephone: (403) 220-3782 

Fax (403) 2- 
Email: plevans@umlgary.ca 

To: Ms. Connie Delisle (nee Guss) 
Department of Civil Engineering 

Date: November 14,2000 

Fmm: Professor J. C. bvy, Chair 
Conjoint Faculties Reseamh Ethics Board 

Re: Certification of lnstiMionaf Ethics Review: Critical Success Factors and Success 
Parameters in Virtual Telecommunication Project Teams - Supnrisor F. Hartman 

I am in receipt of your email note dated 09 November 2000 explaining that you've tried, unsuccessfully, to 
locate a copy of the documentation to cerQ that the sbove pmject had been granted ethical clearance. I 
understand that the oerliflcation was issued in 1996 or 1997, and that you need to indude this 
doarmentation in order to submit and publish your Ph.D. dissertation. 

As you may know, prior to September 1999, individual departments and faadties were responsible for ttw 
review and clearance of graduate sWent research protor~ls. Regrettably, beyond the department or 
faculty's own record keeping, a central University repository did not exist io makc a note of such appmals. 

I cannot, under the p m n t  GFC regulations, grant formal ethical appmval retroactively. However, in light 
of your circumsta~1~8~, I r e v i d  your pmposal and We consent form. It seems appropriate to confirm 
that your mearch demonstrates tbat it amplied with the ethical rrtquirements of the University of Calgary 
for research invohhg human subjects under the old General Faculties Council (GFC) regulations. 

I am amf~dent that hati  W r  will be accepted within the University of Calgary as the equivalent of the 
formal ethical certitication in Um particular arcurnstances of your case. It will, howver, be for any journal to 
which you may submit your mearch for publication to make its e n ~ l  determination in this resped 

Conjoint ~&lt i& Research Ethics Committee 

cc: Dr. F. Hartman, Supervisor 
Dr. T.G. B m n ,  Head, Department of Civil Engineering 

2500 University Drive N.W., Calgary, Alberta, Canada T2 N 1 N4 a www.ucalgary.ca 




