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Globalization of operations, reduced timeto market, increased need to respond quickly to customers' needsworldwide
and reduced cost of operations have encouraged many business organizationsto adopt global virtual teamsfor their
business activities. In this study, we explore a comprehensive model consisting of different variables that impact
performance of such globa virtual teamsand validateit through an exploratory experiment conducted in an academic
setting. Preliminary analysis indicates that trust between team members and communication effectiveness of the
teams has significant positive correlation with the success of virtual team projects. Moreover, the participants
perceived the virtual team project success positively. They also were positively oriented about their learning from
participating in such virtual team projects. Motivation of team membersis highly correlated with team members’
learning effectiveness. Implications of these findings for businesses and curriculum development are discussed.
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1.INTRODUCTION

Global competition, reengineered product life cycles, mass customi zation, and theincreased need to respond quickly
to customers’ needsare some of the pronounced trends currently driving organi zational change. Successful companies
in this environment use Information Technology as a primary enabler and are organized as dynamic networks with
globally distributed operationswhich allow them to adapt more quickly to ever-changing competitive landscapes and
customer requirements (Jarvenpaa & Ives, 1994). These organizations often adopt models of global virtual teamsto
collaboratively work, often exemplified in global software development (Edwards & Sridhar, 2005; Edwards &
Sridhar, 2006).

A global virtual team isan example of organizational form, where atemporary team isformed on an as-needed basis,
for the duration of atask and staffed by membersfrom far cornersof theworld (Jarvenpaa, et a., 1998). Such virtual
teamsrarely meet faceto face and are primarily linked through computer and telecommunication technol ogies often
across national boundaries. With globalization partially spurred by improved telecommunications infrastructures,
virtual teamsare becoming the norm in most corporate environments such as consulting firms, technology products,
and e-commerce (Lurey & Raisinghani, 2001) and are beingincreasingly examined in academic literature (see Powell,
et al, 2004, for acomprehensive survey of virtua teams).

Since the virtual teams rarely meet in a face-to-face context, they face numerous problems not associated with
traditional collocated teams. Dube & Pare (2001) outline several of the problems and challenges faced by virtual
teams. Time difference acrosssites|eadsto co-ordination issues (Sarker & Sahay, 2002). Communication and language
barriers, discrepancies in technological proficiency among team participants are also factors that influence the
effectiveness of virtual teams. Co-located teams are often able to convey more information as compared to virtual
teamsdueto richness of media.

With the new forms of communication and project management technol ogies, the above disadvantages of workingin
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virtual environment seem to be fading. Often, implementation of these technol ogies cost organizationsavery small
fraction of the cost of travel budget if the employees are flown in from different geographical locations. Apart from
savingsontravel cost, thereisalso time savings as aptly pointed out by an executive, “ Virtual meeting can be planned
and compl eted before one has even had timefor booking aticket.” Virtual teamsare smarter than traditional collocated
teams since most of the communication and informationisdigitally encoded. Therefore, thereisalarge repository of
shared knowledge and information, which can be very useful for future communications.

Our objectivein this exploratory study isto analyze factors that affect the performance of such virtual teamsin an
academic setting.

2.FACTORSIDENTIFIED IN OUR STUDY AND THE RESEARCH MODEL

There are different factors that affect the performance of such virtual teams as pointed out by previous researchers.
Itisour endeavor to build acomprehensive model of factorsinthe context of virtual teamsand study theinteractions
between these factors and subsequently their effects on team performance. We describe these factors bel ow.

21PREDICTORVARIABLES

Trust:

Trust has been defined as the “willingness of a party to be vulnerable to the actions of another party, based on the
expectation that the other will perform aparticular actionimportant to the person in whom trust isplaced, irrespective
of the ability to monitor or control that other party” (Mayerson, et a. 1996). The issue of trust is very important
particularly in the context of virtual teams because virtua team members are “ geographically dispersed” and lack
“shared social-context” and “face-to-face encounter” that are considered by many researchers as irreplaceable for
building trust and repairing shattered trust (Jarvenpaa & Leidner,1999). Trust development in virtual teams also
presents significant challenges because it is difficult to assessteammates’ trustworthiness without ever having met
them (McDonough et a., 2001). Moreover, asthelife of many virtual teamsisrelatively limited, trust must quickly
develop (Jarvenpaa & Leidner, 1999). Jarvenpaa, et al (1998) measured the antecedents of trust using experiments
conducted in an academic setting and proposed a preliminary model of trust in the context of global virtual teams.
Sarker, et al (2003) devel oped acomprehensive instrument for measuring different types of trust.

Comfort:

Comfort for this study has been defined as ease of working in virtual space. It also encapsulates the comfort level
with remote team members. Comfort is assumed to be one of thefirst thingsto happen when remote team members
actually start interacting with each other. Lurey & Raisinghani (2001) built acomprehensive model for measuring the
effectiveness of virtual teamsin which the comfort level of the participantsis also mentioned.

M ativation

Motivation is defined as the excitement level and the drive to work in a virtual team project. If the virtual team
membersfeel challenged by the project work, the performancewill show improvement (Lurey & Raisinghani, 2001).
It a so encapsul atesthe purpose and the direction of behavior of team membersto work with remoteteam members.

Cohesion

Cohesion isan important aspect of thevirtual team. Cohen and Bailey (1997) suggest that cohesionisacritical factor
influencing the effectiveness of groups/teams. They also concluded that a primary factor leading to team cohesion
is the degree of trust among team members. Several studies have focused on cohesion by comparing virtual teams
with traditional teams. However, results have been mixed. Warkentin et al. (1997) found that collaborativetechnologies
hindered the development of cohesion in virtual teams and, hence had lesser levels of cohesion compared to
traditional collocated teams. However, other studies have found that whilevirtual teams begin with lower cohesion,
over time, virtual team members exchange enough socia information to devel op stronger cohesion (Chidambaram,
1996). Guinan, et a. (1998) examined cohesion in teamsengaged in softwarerequirementsanalysis. Balthazard, et al
(2004) constructed itemsfor measuring team cohesion and used it as ameasure of virtual team performance.
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Communication Effectiveness:

At the core of any virtual team process is communication. Numerous articles in the practitioner press discuss the
importance of communication focusing on the need to create ateam of excellent communicators, and on the selection
of theright technology for most effective communicationinvirtual teams. Asnoted by Hulnick, “if technology isthe
foundation of the virtual business relationship, communication is the cement” (Hulnick, 2000, p. 33). The virtua
environment presents considerabl e challengesto effective communication including time delaysin sending feedback,
lack of acommon frame of reference for all members, differencesin salience and interpretation of written text, and
assurance of participation from remote team members (Crampton, 2001). Moreover, nonverbal communication, an
important component of team communication, isusually missing invirtual teams.

Sproull & Kiesler (1986) point out that technology tends to restrict the communication process because electronic
media are intrinsically leaner than face-to-face communication and convey alimited set of communication cues.
Thus, teams operating in the virtual environment face greater obstaclesto orderly and efficient information exchange
than their counterpartsin the traditional context, a difficulty that is compounded when the virtual teamisglobal in
nature. Paul, et a. (2005) defined itemsfor perceived participation and communication in the context of collaborative
conflict management exercises. Piccoli, et a (2004) analyzed team member communication on the effectiveness of
virtual teams and indicated that the most satisfied team members were in virtual teams with effective coordination
and communication.

220UTCOMEVARIABLES

Pr oj ect Success

Although several researchers have compared the performance of traditional co-located teamsand virtual teams, the
conclusions of these efforts have been mixed. Generally, computer-mediated teams exhibit lower frequency of
communication than face-to-face teams although they tend to exchange moretask-oriented massages as a proportion
of total communication (Chidambaram, 1996). This enhanced communication leads to comparable or even higher
performance of virtual teamsas compared to co-located teams (Burke & Chidambaram, 1999). Consistent with these
findings, Schmidt, et al (2001) report that virtual teams are more effective in new product devel opment decisionsas
compared to face-to-face teams. However, mgjority of the early work has detected no difference between the two
types of teams (Burke & Aytes, 1998). Similar to the more generic “ performance” measure, most researchers have
found no significant differences between traditional teams and virtual teams when examining decision quality
(Chidambaram & Bostrom, 1993) and the number of ideas generated by decision making teams (Shardaet al., 1988).
Walther (2005) further suggested that complex human processes such as negotiation are actually improved when
individuals are physically separated and communicate through less rich communication media. In this study we
measure the performance of virtual teams by the team members’ perception on project success. Recently Mahaney
& Lederer (2006) developed acomprehensiveinstrument for measuring Information Systems project success and we
refer to the instrument developed in this study in our work.

L ear ning Effectiveness

In the academic setting in which the experiments were conducted, we wereinterested in exposing the studentsto the
pertinent issuesin globally distributed work. We al so expect student teamsto |earn from each other. Inthisstudy, we
eva uate the “effectiveness of the learning process’ as one of the outcome variables. Edwards & Sridhar (2006)
reported that the teams perceived learning to be one of the important outcomes of such academic experiments.

23COMPOSTEMODEL

It is our objective to understand the interrel ationship between the above predictor and outcome variables and their
effect on team performance. The model we have used in this study is presented in Figure 1.
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Figure 1: Research Model

Input

oTrust between Team Members
eComfort Level of Team Members
eMotivation of Team Members
eCommunication Effectiveness of Teams
eCohesion between Team Members

l Process

Initial on-line socialization
Communication Process
Collaborative Team Work
Coordination Process

Output

eProject Success
eLearning Effectiveness

Themode isafurther refinement of the one presented in Edwards& Sridhar (2005). While study by Nath, et al (2005)
and Edwards & Sridhar (2006) are related to a particular phase of software development projects, our study and
model are more general to be applicablefor any distributed virtual team project. Based on the above model, aseries
of hypotheses can be constructed and are shown in Table 1laand 1b.

Table 1a: Proposed Hypotheses Related to the Success of Virtual Team Projects

H21: Increased trust between remote team members lead to better project success

H2: Increased comfort level of the virtual team exercise participants lead to better project success

H3: Increased mativation lever of participants lead to better project success

H4: Improved communication effectiveness between remote teams lead to better project success

H5: Increased cohesion between remote team members lead to better project success

Table 1b: Proposed Hypotheses Related to Learning Effectiveness

H1: Increased trust between remote team members|ead to better Learning

H2: Increased comfort level of the virtual team exercise participants|ead to better Learning

H3: Increased motivation lever of participants|ead to better Learning

H4: Improved communi cation effectiveness between remote teams|ead to better L earning

H5: Increased cohesion between remote team memberslead to better Learning

The model presented in this paper is comprehensive and takes in to account the relevant important variables that
impact the success of virtual team projects.

3.EXPERIMENT DESIGN

Totest and validate the research model, we conducted an experiment involving students at East CarolinaUniversity
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(ECU), USA and Management Development Institute (MDI), Indiain controlled settings. Such a setting has been
actively used in distributed software engineering | aboratories and business school sto conduct virtual team exercises
intheir courses (Favela& Pena-Mora(2001); Edwards & Sridhar (2005); Nath, et al. (2005); Nath, et al. (2006)). A
controlled approach provides three benefits. Firstly, it makes available several teamsthat work in parallel thereby
generating rich datafor validating devel oped theoretical models. Secondly, an academic setting permitsresearchers
to experiment with newer approacheswhich may not yet have been explored in practice. Finally, it equipsand trains
students, especialy in business schools, to understand and to handle the challenges of working in global virtual
teams.

There are criticisms for the use of students in academic experiments as surrogates. MBA students have been used
as surrogate usersin experiments conducted by Hazari (2005) and Briggs, et a (1996). Remus (1986) argued that
graduate students could be used as surrogates for managers in experiments on business decision making. Dipboye
& Flanagan (1979) suggested that students often represent atypical working professional and organizational member
duetothevariety of backgroundsand goals. In studiesrelated to industrial organization psychology and organization
behavior, results obtained from studentswere similar to those from managers (seefor example, Locke, 1986). Given
these arguments, it can be concluded that the use of student subjects is fairly relevant for our study.

Therewere 57 students at ECU and 55 at MDI who participated in the experiment. Students at both ECU and MDI
weredivided into 14 groups and paired with each other. The experimental set-up isillustrated in Figure 2.

Figure 2: The Experimental Set-up

v

A

14 groups at MDI 14 Groups at ECU

Henceavirtual team comprisesof 3-5 studentsat ECU paired with 3-5 corresponding studentsat M DI. Each Virtual
Team wasrequired toidentify one multi-national, consumer-oriented organization that operated in both the USA and
India. The students at both ECU and MDI had to collaboratively settle on this choice. No two paired teams were
allowed to select the same organization. Inthe event of aconflict, organizationswere allotted on aFirst-Come First—
Serve basis. Each virtual team was to then accomplish the following for its chosen organization:

1 The MDI students were to examine the Customer Relationship Management (CRM) practices of this
organization in Indiawhilethe ECU studentsdid the sameinthe USA. Theteamswererequired to interact
with the chosen organization as customers, and evaluate how customer — oriented the organization wasin
its operations. The teams were presented with the following typical issues as potential starting points:

- How does the organization respond to complaints?
- How easy isit to become a customer?

- How are customerstreated in atypical outlet?
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- How “customer friendly” arethese processes?
- What isthe responsiveness of the call centre, if one existed?
- Wheat isthe responsiveness over other channels such ase-mail?

2. Each ECU/MDI team was to study the CRM practices in competing organizations in their respective
countries and do a strengths / weaknesses analysis of the chosen organization

3. Based on the above analysis, each team had to recommend base level global CRM practices for their
organi zation to be followed in both countries.

The entire experiment was divided broadly into the foll owing two phases:

SxcidizaionFese

It isincreasingly common practice in virtual teams to engage in formal face-to-face socialization before
embarking on virtual team projects in order to understand each others’ work styles and expectations,
negotiate communications strategies and protocols, as well as build trust for sustained relationships. In
our experiment, this was not feasible due to resource limitations and other restrictions. Therefore we
encouraged the ECU and M DI teamsto communicate and socialize with each other on-line beforeinitiating
the actual work on the project. At this stage, the details of the project were not given to the participants of
the project so as to ensure that communi cation was more personalized and oriented towards rel ationship-
building rather than information exchange. Members of paired teamswere encouraged to communi cate and
sociaize with each other using on-line mediasuch asemail, Internet chat, bulletin boards, and e-groups, for
aperiod of about two weeks. Nath, et al. (2006) conducted experiments with suchinitial phases of on-line
socialization intheir experiments.

Project Execution Phase

At the conclusion of theinitial socialization phase, the project wasformally announced. All theteamswere
told about their roles in the experiment. Deadlines were also specified for the submission of the various
deliverables. The teamswere given about 7 weeksfor the completion of their virtual team projects.

The deliverablesand the timeline of the experiment isshownin Table 2.

Table 2: Deliverable and timelinefor submission of different artifacts

Deliverables Due Date (at the
end of)

Name of the Transnationa Organization to be Studied 2 weeks

Study of CRM practices of the selected organization and its comparison with 5 weeks

competitors; Analysis of Strengths and Weaknesses
Recommendation on Global base level CRM practices 7 weeks

4.DATA ANALY SIS

A survey instrument was designed to capture the constructs mentioned above using a Likert type scale of 1-7. Most
of theitems were picked up from previous research on virtual teams. Table 3 indicates the construct and the source
from where items corresponding to the construct were adopted.

Table 3: Constructs Measured and the Corresponding Sources
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Constr ucts M easur ed Sour ce
Trust Between Team Members Sarker, et a (2003); Jarvenpaa, et d., (1998)
Comfort of Team Members Lurey & Raisinghani (2001)
Motivation of Team Members Lurey & Raisinghani (2001)
Team Member Cohesion Balthazard, et al. (2004); Guinan, et a. (1998)
Communication Effectiveness of the Teams | Paul, et d (2005); Piccali, et a.(2004)
Project Success Mahaney & Lederer (2006)
Learning Effectiveness Edwards & Sridhar (2005)

Construct validity was evaluated through principal component and reliability analysis. Internal validity was established
through reliability tests. Table 4 showsthat the reliability of each construct is higher than 0.70 (except for comfort
whichis0.66) thereby indicating high internal construct validity.

Table 4: Reliability Coefficients (Cronbach Alpha) of Constructs

Constr ucts (No. of Items) Cronbach Alpha
Trust (6) 0.84
Comfort (4) 0.66
Motivation (4) 0.77
Cohesion (5) 0.71
Communication Effectiveness (5) 0.73
Project Success (5) 0.74
Learning Effectiveness (6) 0.81

5. DISCUSSIONS

The pair-wise correl ation between different input variable and outcome variables are presented in Table 5 here.

Table5: Pair-wise Correlation between Input and Output Variables(N = 112)

Variables Project Success | Learning Effectiveness
Trust 0.556** 0.536**
Comfort 0.511** 0.553**
Motivation 0.470** 0.703**
Communication Effectiveness 0.531** 0.435**
Cohesion 0.450** 0.378**

** Correlationissignificant at the 0.01 level (2-tailed)
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A quick look at thetableindicatesthat all the predictor variables have significant positive correlations with the two
outcome variables as propounded in our hypotheses. As indicated by previous researchers, increase in trust,
comfort level and communication effectiveness lead to better project success. Maotivation is highly correlated with
learning effectiveness compared to other predictor variables.

One-way ANOVA was performed across responses from the participantsin ECU and MDI and the results are shown
n Table 6. A quick look at table 6 indicates that there are no significant differences in perception of the different
predi ctor and outcome variabl es between the ECU and M DI teams, except for one. M DI team members perceived that
they had more cohesion with ECU team members, than what was perceived by ECU team membersabout MDI teams.
Exact causefor thisdifference hasto be explored further. Both theteamswere positively poised regarding the virtual
team project success and theteam members’ learning effectiveness. It can be generally concluded that most of these
findings support the hypotheses constructed in tables 1a and 1b.

Table5: ANOVA Resultsbetween ECU and M DI student teams

Variable Mean ECU (N=57) | Mean M DI (N=55) F (p)

Trust 3.49 3.59 0.257 (0.613)
Comfort 4.70 4.94 1.886 (0.172)
Motivation 4.43 457 0.567 (0.453)
Communication Effectiveness 3.93 4.15 1.125(0.291)
Cohesion 4.20 4.62 4.676 (0.033)
Project Success 4.94 5.17 1.879(0.173)
Learning Effectiveness 4.25 4.37 0.425 (0.516)

6. CONCLUSIONS

In this paper we have described an exploratory experimental study, which examines the performance of globally
distributed virtual teams. We constructed items for measuring various predictor and output variables relating to
performance of such virtual teams. The model was validated using a study conducted in an academic setting
consisting of students at the East CarolinaUniversity (ECU), USA and Management Devel opment Institute (MDI),
Gurgaon, India.

6.1 Lessonsfor Practice

The use of virtual teams in organizations is becoming more and more commonplace as corporations seek to take
advantage of the talent available in geographically dispersed locations for their multi-location operations. In this
research, we sought to examine the factors that impact the performance of such globally distributed virtual teams.
The study yields several interesting conclusionsthat can assist organizationsin creating and managing their global
virtual team projects more effectively. Our experiment indicates that trust between peer teams, and the effectiveness
of communication between theteams, significantly influence the success of such projects. It hasbeen observed that
in global software teams, trust level is lower at the start of the project leading to reluctance to share information
(Herbsleb & Grinter, 2001). This may be due to insecurity and the possibility that teams did not see themselves as
partnersworking towardsacommon goal. AsHerbsleb & Grinter (1999) pointed out, businesses engaged in virtua
team projects should arrange face-to-face meetings of team membersat regular intervalsto build thetrust level of the
team members. In our experiment this was achieved possibly dueto theinitial on-line socialization that took place
between the teams. Further analysis is required to assess whether on-line socialization can act as substitute or
complement to face-to-face meetingsto improvetrust level between teams.

Theuse of Global Virtual Teamsin organizationsisbecoming more and more commonplace as corporations seek to
take advantage of the talent available in geographically dispersed locations for their multi-location operations.
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Creation of aflexible environment that can help organizations mitigate communication, coordination and control
related risksinherent in virtual teamsare being actively researched (Yadav, et a., 2007). Yadav, et al. (2007). These
also point out that in such aflexible environment, effective communication between teams has significant influence
on project success. Hence organizations engaged in such virtual team projects should make sure that the teams use
appropriate technologies and protocols to communicate effectively with each other.

Apart from team rel ated factors such astrust, communication effectiveness and cohesion, our research indicatesthat
the organi zations al so should provide a conducive environment for improving the comfort and motivation level of
participantsinvolved in virtual team projects.

6.2 Lessonsfor Classroom

Thisresearch work built a platform similar to Adya, et al (2007), Edwards & Sridhar (2005), Favela& Pena-Mora
(2001), Nath, et al (2005), Nath, et al (2006), to help students better understand the nature of working in aglobally
distributed environment. Adya, et al. (2007) demonstrate various student, faculty and institution related factorsthat
impact success of such virtual team projectsin I T curricula.

Theresults of the study indicate that students showed interest in working on virtual team projects. Itisimportant for
instructors of corresponding courses to keep the students motivated; this has significant positive correlation with
learning effectiveness. Hence we recommend that such exercises be given to the studentsin various courses offered
in the business curriculum. These projects will enrich students' learning of the subject and also provide them the
experience of working in asimulated real-world global virtual team projects.

Asthe IT workforce reflects new skill needs, international collaborative projects provide opportunities to impart
these skillswhile exposing I T studentsto virtual team projects. From an organizational perspective, companies can
expect to hire employeeswho are better prepared for global initiatives, have greater understanding work ethics and
time zones, and are culturally sensitive. Greater involvement from organi zationsin the design and implementation of
such international collaborations may further enrich the classroom environment while yielding aworkforce whose
skillsare customized to organi zational needs.

6.3Limitationsof the Study

Literature available in the area of virtual teams has mainly followed three research methodol ogies — case studies,
industry survey and experiments. Therewere 28 academic exercises, 13 industry case studiesand only 1 casewhere
input was taken from academic aswell as practical environment (Powell et al., 2004). Experimental methods make
possible the careful observation and precise manipulation of independent variables, allowing for greater certainty
with respect to cause and effect, while holding constant other variablesthat would normally be associated withitin
field settings (Damian et a., 2000). They also encourage the investigator to try out novel conditions and strategies
in asafeand exploratory environment beforeimplementing themin thereal world (McGrath, 1984).

Though the experiment was carefully designed to address the controversial issue of using students as surrogates,
the projects done were limited in scope and size compared to large scale industrial projects. However, no formal
measures of complexity were used in the study. Our objective was to study the research questions on comparable
relatively well-defined small projects, theresults of which may be applicableto projectsof similar complexity. Further
research is needed to assess the impact of these findings on large scale industrial projects.

A preliminary look at the correlations of our predictor variables show the potential presence of multicollinearity
between the different predictor variables. Further investigation is needed to analyze the direct and indirect effects of
these predictor variables on the project success and learning effectiveness. Methodology such as Structured
Equation Modeling should be utilized to build a comprehensive model for assessing the performance of virtua
teams.

6.4 Futur eResear ch Directions

Oneway of dealing with thelack of realismin laboratory experimentsisto use multiple methods so that strengths of
some compensate the weaknesses of others. To truly test the predictive ability of the research results, the studies
must also involve a multiplicity of research methodologies in order to avoid biases due to the methods used
(Jarvenpag, et al ., 1988). Simulated laboratory negotiations could be complemented by field studies or validations, if
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the lack of realism is an issue. In our research therefore, we plan to complement the findings of our laboratory
experiment with field validation. Internal validity of results was established through conducting experiments in
controlled environment. We expect to conduct external validity through industry survey and case studies.

Finally acomprehensive model taking in to account the causal relationship between different predictor variablesis
required to assess the direct and indirect effects of these on outcome variables.
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