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Abstract

This paper describes a research framework defin
“virtualness” based on work cycle synchronicity and
differences in member location and culture.  T
framework is extended into a research mo
investigating relationships between work tea
virtualness and communication.  Various facets 
communication are examined including media cho
and communication effectiveness.

A discussion of an on-going exploratory study wit
a single organization is presented.  Case descriptio
survey data, and communication logs are used to be
understand the relationships between teams which 
as to their degree of virtualness and communication.

The findings suggest significant differences betw
teams varying in their degree of virtualness with resp
to media choice preferences, perceptions of task/m
fit, social context factors, and team effectiveness.  W
our sample, teams with increased degrees of virtualn
are associated with less trust, cooperation, and con
management problems.

1. Introduction

Virtual organizational forms, such as virtual team
are proliferating throughout and across organizations
virtual organizations is characterized as “…edgel
with permeable and continuously changing interfa
between company, supplier, and customers” [10, p. 
and  “…a temporary network of companies com
together in response to a market opportunity” [16,
206].  Virtual entities, be it organizations or teams wit
or across organizations, enable organizational an
individual core competencies to be brought toget
when needed and disbanded when no longer requ
[36].
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The fluidity of creating and disbanding teams a
needed has been brought about by advances 
communication technologies.  Communication medi
and information technologies, such as voice an
electronic mail, facilitate more rapid exchange o
information. In addition, more recent technological
innovations such as groupware and videoconferencin
enable sharing of non-verbal communication includin
documents, annotations, facial expressions, an
interactive discussion, to  emulate the face-to-fac
communication processes.

Past research examining communication process
has focused on communication task/media fit in th
context of traditional organizations where work and
project teams are typically co-located and able to enga
in frequent face-to-face contact [8, 37].  Similar researc
needs to be established in virtual teams as they beco
used more frequently within and across organizations.

Therefore, the emergence of virtual organizations 
explicitly tied to advances in communication
technologies.  How are these technologies being use
How effective are these technologies in facilitating
information sharing and exchange in a virtual context a
compared to a more traditional work environment?  D
these technologies effectively stimulate social interaction
throughout the virtual entity?  This paper lays a
theoretical foundation for examining these questions an
presents the results of an on-going exploratory field stud
to highlight issues that appear to be particularly salient 
the examination of virtual organizations and
communication processes and media.

First, we review existing relevant literature on
virtual organizations and specifically, virtual teams
Second, a framework is presented enabling th
assessment of “virtualness” across organization
structures and the relevant literature examining med
choice and communication is discussed.  Third, base
upon the review of these literatures, a research model a
questions are derived focusing on the relationship
.00 (c) 1998 IEEE
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between the degree of team “virtualness”, media cho
and communication effectiveness.  Fourth, a descrip
of the field study used to examine the research quest
is then described followed by a presentation of 
findings.  The final section provides a discussion of 
empirical findings and future research opportunities.

2. Virtual Organizations

The emergence of the “virtual organization” as 
organizational form has evolved from a futuristic conce
to an identifiable structure across a variety 
organizations [10].  Although the virtual organization 
frequently described in the literature, there is not
commonly held definition of the term:

“…physically distributed, complementar
competencies can remain dispersed and still 
synthesized into a coherent productive resource, 
whose synthesized character is invisible or borderless
[16]

“…work displaced as greatly as possible from offi
space (common physical buildings) into cyberspa
(computing and electronic communication links)”  [2]

“The virtual organization demands…the righ
partners with compatible goals and values”  [12]
Virtual organizations face a tradeoff betwee

incentives for participating and control of process [
The coordination of the group is critical to achieving t
desired results of increased value added to both busi
processes and organizational mechanisms [45].  It wo
appear that challenges associated with coordination
the virtual context can be associated with differences
member location, work cycle synchronicity, and culture

Therefore, one definition of virtual organization
would suggest that organizational structures are virt
when producing work deliverables across differe
locations, at differing work cycles, and across cultur
The location dimension addresses virtual mem
proximity as tasks are performed [17].  Colocation 
members enables informal discussion of work to oc
and facilitates face-to-face communication. Rem
location of virtual members requires the integration 
communications technology and other mechanisms
support the segregated nature of work.  Interestin
remote locations are most frequently thought of 
outside a specific building, city, or even countr
However, proximity effects reducing communicatio
frequency have previously been found for relatively sh
distances (100 yards) and across different floors of 
same building [1, 26].

Similarly, the work cycle reflects the degree to whi
team interactions are synchronous versus asynchron
If all team activity is performed synchronously, there
little if any ambiguity regarding what and how activitie
1060-3425/98 $10.0
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were accomplished.  If work is performed
asynchronously, there may be additional time and
communication required to provide members of the
virtual team an understanding of the various facets of th
work [3].

Finally, the cultural dimension addresses the degre
to which virtual members share values and beliefs
regarding their work [42].  Cultures tend to be more
similar within functional areas and/or companies than
across companies. However, in some instances, simila
organizations may have greater congruence in cultur
than differing business units or functions within the same
organization [41].

At any instant in time or for a specific organizational
activity, each of the three dimensions of virtualness ca
be viewed as dichotomous.  For example, [17] identify
appropriate communication media to support team
activity based on same versus different team location
and synchronous versus asynchronous timing.  Howeve
when team activity is examined longitudinally, a variety
of interaction types and communication media are use
to facilitate the completion of work [11].  Therefore,
when examined over time, each of the three dimension
of virtualness is really continuous in nature and should b
evaluated across a continuum.

For example, the work cycle should be examined a
the degree to which organizational or team interaction
occur synchronously versus asynchronously.  Locatio
interactions can be assessed on the degree to whi
virtual members were located in neighboring offices,
within the same building, campus of buildings,
metropolitan area, geographic proximity, or country.
Finally, culture can be examined based on the degree 
which members share values and beliefs regarding ho
work should be conducted (see Figure 1).  The
traditional, colocated, single firm team performing well-
defined work (such as an accounting or payroll function
defines the first quadrant in Figure 1.  This quadran
might also include a team with multiple firms
represented, for example an outsourced function such 
payroll.  A team with less synchronized work, members
from across departments, in a colocated environment (
cross-functional project such as workflow design)
occupies the second quadrant in Figure 1.   Teams wit
members stationed at remote sites from a variety o
organizations and functions working asynchronously
(such as multiple partners focusing on new produc
development initiatives) define the third quadrant in
Figure 1.  The final quadrant, with remote teams working
synchronously is less likely to occur.  Examples might be
advertising or promotion teams working remotely on
developing campaigns.  These projects might involve 
single or multiple firms.  This quadrant will increase in
0 (c) 1998 IEEE
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the future as technologies become available to supp
ongoing connections between remote locations.  T
model reflects the dynamic nature of teams, as they h
the potential to change position over time, as the wo
membership, and locations change in response 
organizational needs.

Local

Remote

Synch Async

=Divergent Culture

=Convergent Culture

Traditional/Outsourced
(accounting/payroll)

Multidepartmental
(workflow management)

Multibusiness
(product development)

IIIIV

I II

Highly Decentralized
(campaign management)

Figure 1. Multidimensional map of virtualness

2.1 Virtual Teams
Virtual organizations appear in various forms acro

the organizational landscape [27] including new
formed temporary organizations, virtual teams, an
virtual project groups [35].  Each virtual form is likely to
play a different organizational role and have differe
support and control needs [5, 28].  The virtual form mo
broadly implemented across organizations is the virtu
team.

Virtual teams exist within and across organization
exhibiting relatively permanent structures with flui
membership [7].  Team focus is typically on a specif
task output and information technology is often necessary
for disseminating and collaborating on informatio
related to work deliverables [15].  In addition, virtua
teams overlay across the authority structure of t
organization as members will have permanent physi
homes as well as “psychological” virtual homes.

One type of virtual team is made-up of individua
from the same parent organization, representing differ
functional areas or strategic business units (SBUs). 
some cases, team members are housed in diffe
locations and time zones, and while reflecting the par
organizational culture, often reflect the sub-culture of t
specific department or SBU.  In addition, members of
team that cross international boundaries are likely 
embody the culture of the country in which the membe
are located.  Another example is a teleworking tea
operating in the same functional area, but usi
communications technology to connect the tea
members [18].
1060-3425/98 $10.0
t

Intra-organizational teams frequently are created to
tackle business process reengineering initiatives [40] and
product development [10].  Typically, these intra-
organizational teams differ in culture across functional
and horizontal links in an organization making
interactions more difficult [5].

Communication within virtual organizational forms
increasingly needs to be supported by information
technology [11, 17].  Therefore, we not only need an
understanding of the location, work cycle, and cultural
issues influencing virtual teams, but also an
understanding of the communication processes and th
variety of information technologies used to develop and
sustain these virtual teams.

The role of communication processes within and
across organizations has been tightly linked to
organizational structure [8, 22] and communication
media choice and effectiveness [8, 9].  These two
concepts are implicitly linked due to the fact that the
structure of an organization can preclude or facilitate the
use of a certain media.  For example, members of a team
that are not co-located must rely heavily on
communication media for transmitting and sharing
information to take the place of face-to-face interactions.

2.2 Task/Media Fit
Communication technologies have provided

organizations and individuals with a myriad of tools
through which to exchange information.  More
traditional communication media such as face-to-face,
textual documents, and telephone communication have
been supplemented with electronic media including
video-conferencing, electronic mail, electronic posting of
information, and electronic document and file sharing.

Prior research has compared communication
effectiveness across various types of media,
predominately focusing on the way in which non face-to-
face media compares to face-to-face interaction [13, 23]
The results of this early research suggest that differen
media can affect communication processes and
effectiveness differently.  However, researchers
concluded that the specific influence of a given media on
the nature of the communication is dependent on the tas
that is being performed [8, 33, 37].

The relationship between task type and technology
has been explained and widely applied in Media
Richness Theory (MRT) [8].  MRT purports that task
performance in enhanced when a specific medium’s
ability to convey information is closely related to the task
being undertaken.  Media are assessed along a richne
continuum, where rich media have greater language
variety, more cues, greater personalization, and more
rapid feedback.
0 (c) 1998 IEEE
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[33] suggest that media characteristics should b
matched to the task types characterized by [31].  [3
describes five task types which involve increasin
degrees of team member convergence: 1) idea generati
2) intellective tasks, 3) tasks with a correct answer, 4
judgment tasks, 5) and negotiation tasks.  Task
requiring little need to reach convergence (e.g., ide
generation) are best supported by lean media (e.
computer-mediated systems) while tasks requiring mo
convergence among team members (e.g., negotiati
tasks) are best supported by rich media (e.g., face-to-fa
communication) [33].

Empirical results examining the issue related t
task/technology fit suggest that fit alone does not expla
technology choice [21, 37, 43, 44]. Some technology
related issues have been identified such as the need fo
critical mass of users [29], media availability [39, 48]
and technical ability to use a medium [24].  The socia
context in which communication is carried out plays a
important role in explaining media choice [30, 38, 47].

2.3 Social Context
The concept of task/media fit has intuitive

theoretical appeal and yet has not demonstrate
consistent empirical support.  [30] suggests tha
task/media fit is an appropriate frame-of-reference from
which to examine communication processes an
effectiveness, but does not totally capture the events th
take place.  She discovered that the rationale behi
using a specific media channel was more complex tha
matching the media channel to the type of task bein
performed.

[32] has proposed Time, Interaction, and
Performance Theory—(TIP) as a means of examinin
groups within the social and organizational systems 
which they are embedded.  TIP theory suggests th
group activity represents three different functions tha
occur simultaneously as group members work togethe
1) production, 2) member-support, and 3) group wel
being.  Therefore, TIP theory provides an initial means 
linking together both the task and social context whic
together influence media choice.

3. Model Development

As described in Figure 2, the interaction betwee
task/media fit and social context influences team
communication effectiveness.  However, when virtua
teams are considered, the work cycle synchronicit
location, and cultural differences are likely to influence
the social context of the team and perceptions 
task/media fit.
1060-3425/98 $10.00
For example, individuals who make-up virtual teams
have fewer opportunities to engage in face-to-face contact
with their teammates, therefore encouraging team
members to use other forms of communication media to
facilitate information sharing.  Teams characterized as

Team
Effectiveness

• Team Satisfaction
• Team Cohesiveness

Social
C ontext

• Trust
• Conflic t Management
• Cooperation

Task M edia
F it

• Idea G eneration
• Information Sharing
• Solution-O riented
• Judgment
• N egotiation

C ommun ications
Effectiveness

• Perceived
Communication
Effectiveness

D egree of
V irtualness

• work cycle
• location
• culture

Figure 2. Virtual Teams and Communication
highly virtual are likely to rely on non face-to-face media
channels to share information and develop within-group
social interactions.  These teams must find mechanisms
to work around the typically preferred face-to-face
communication used to initially build team relationships
and communicate highly equivocal information.

Similarly, members of virtual teams are less likely to
directly interact with one another and function without a
cohesive social context.  Team members may be
separated physically, culturally, and working
asynchronously providing limited time and opportunity to
develop social norms or relationships.

We are interested in which technologies are used to
support specific work activities and how the use of these
technologies differ as teams become more virtual.
Task/media factors would suggest that highly equivocal
discussions would be supported using the most rich
media possible.  Excluding face-to-face meetings, video
and phone conferencing should be the most likely
substitutes.  In face-to-face meetings, participants are
able to provide detailed descriptions using a variety of
symbols facilitating information sharing.  To supplement
this rich variety of symbols, virtual groups are likely to
increase their use of idea and document sharing using
electronic media such as bulletin boards and groupware
to get information to team members rapidly.

RQ1: Are there differences in communication media
usage between more and less virtual teams?
TIP Theory [32] suggests that there are three

different group functions which need to be supported on
an ongoing basis.  One of those functions, member-
support addresses the social relationships which develop
between group members.  In a less virtual team, group
members have frequent opportunities to informally meet
throughout the work day initiating the development of
 (c) 1998 IEEE
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social relationships. However, in a more virtual tea
there are fewer opportunities for face-to-face interactio

RQ1A: Are there differences in the perception of t
social characteristics of the media between mo
and less virtual teams?
As membership of teams becomes more virtu

team members are likely to report to different manag
or even different organizations.  Members’ choice 
media may be influenced by locational constraints, t
degree of synchronicity of the work process, and t
cultural norms, or lack of same.

RQ2:  Are there differences in perceptions of social
context between more and less virtual teams?
MRT is predicated on the notion that individua

are able to identify highly equivocal situations an
select a medium that is high in richness.  Individua
may gravitate to groupware products to provide “rich
document sharing or rely on video-conferencing 
increase the types of cues communicated across 
medium.  On the other hand, team members may f
ways to adapt email and voice mail communications
more explicitly address the situation equivocality.

RQ3:  Are there differences in task/media 
between more and less virtual teams?
Regardless of the mechanisms to enhan

communication, it is likely that teams characterized 
highly virtual will exhibit lower perceived
communication effectiveness over that of non-virtu
teams.  These virtual teams may produce results equa
quality to non-virtual teams, but require more time 
establish effective processes.  In addition, these virt
teams would likely need more time and effort to devel
effective work processes and communication flows.

RQ4: Are there differences in perceive
communication effectiveness between more and less
virtual teams?
Enhanced communication effectiveness should res

in increased team effectiveness.  This increas
effectiveness could be seen both in objective performa
measures as well as team member perceptions regar
team cohesiveness and satisfaction.

RQ5:  Are there differences in team effectivene
between more and less virtual teams?

4. Research Method

To examine our virtualness framework and resear
questions, a field study within a single organization w
conducted to investigate the differences 
communication media choice and effectiveness betw
less and highly virtual teams.  Although examinin
communication processes across teams within a sin
1060-3425/98 $10.
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site limits generalizability, it provides some additiona
control over environmental differences betwee
organizations.

Multiple methods were used to collect data regardin
team communication processes.  These data metho
included a combination of anecdotal case studie
interviews, surveys, and communication logs with th
CIO, team leaders, and team members.

4.1 Site Selection and Description
In order to assess teams with varying degrees 

“virtualness”, we identified an organization housing
multiple independent, yet related divisions that opera
across multiple locations.  Koch Industries Internationa
is the second largest privately held company in th
United States, with revenues over $28 billion.  In Nort
America, the firm has 14,000 employees housed acro
ten separate business units.  A hallmark of the Koc
business approach is the use of Market-Base
Management (MBM) principles espoused by CEO
Charles Koch.  MBM results in a pervasive culture an
includes an underlying premise that teaming within an
between the business groups creates positive syner
while permitting the businesses to retain their autonom
[14].

With respect to communication technology, Koch
personnel have electronic and voice mail capabilities 
well as Lotus Notes groupware products.  In addition
4000 employees make use of  Microsoft Schedule+ 
facilitate and plan meetings.  The corporate cultur
encourages meetings, which include face-to-fac
encounters as well as videoconferencing.

4.2 Instrument Design
Three instruments were used to collect data o

different teams within the organization.  All team leader
completed a “team background” instrument which wa
followed up by unstructured interviews.  The team lead
provided contextual information regarding the length o
time the team had been in existence, the purpose of 
team, performance evaluations, etc.

The survey queried team members about their ro
and longevity with the team, which communication
media were available to the member, media choic
preferences [30], team cohesiveness [6], trust [4], ta
interdependence [4], heterogeneity [4], group cooperatio
[4], perceived communication effectiveness [20], conflic
management [34], and team satisfaction [46].

Members of two teams maintained a communicatio
log over a two day period [19].  Each team member wa
asked to keep track of all team communications received
and sent during that two day time frame.  The followin
00 (c) 1998 IEEE
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information was also captured regarding ea
communication: 1) ongoing or new communication, 
location from which the communication was received or
sent, 3) communication media used, 4) purpose of 
communication [31], and 5) the task activity [33].

5. Results

Three different Koch Industries teams we
examined.  Initial descriptions of the teams are provi
below and each team is mapped into the model devel
previously based on the degree of team virtualn
(Figure 3).  This is followed by a presentation of t
findings related to each of the five research questions

L o c a l

R e m o t e

S y n c h A s y n c h

= D i v e r g e n t  C u l t u r e

= C o n v e r g e n t  C u l t u r e

V I R - E X T E R N A L  

V I R - F U N C T I O N A L

V I R - C R O S S - S B U  

I I II V

I I I

Figure 3. Virtualness map of responding teams
The three Koch teams investigated were distinct fr
each other on at least one of the three dimension
virtualness: synchronicity of work, location, or cultur
A brief description of the teams follows:

1. VIR-FUNCTIONAL:  A colocated interna
information technology (IT) team.  All members report
the same manager.  All are Koch employees.  Wor
highly technical, synchronized application developme
Team has 15 members.

2. VIR- CROSS-SBU: A virtual internal IT team
reporting to many different Koch managers.  Located
same building, but across multiple floors.  Work involv
variety of asynchronous and synchronous techn
development work.  Team has 10 members.

3. VIR-EXTERNAL: A project development team
including an outside vendor, internal Koch IT a
controller staff.  Located across three locations, 
within the same building.  Work involved substant
asynchronous project lifecycle tasks in developing 
accounting information system.  Team has 3 members
1060-3425/98 $10.0
Members of all three teams completed the surv
instrument and members of the VIR-FUNCTIONAL an
VIR- CROSS-SBU teams completed communications
logs.  A total of 25 individuals identified 768 individua
communications.  Of those, 533 were from VIR
FUNCTIONAL and 235 from VIR- CROSS-SBU.  Team
members entered all received and sent communications
into their log books.  To ensure that communications
between two team members are not “double-counte
only communications sent by each team member 
included in the analysis.  As this was an explorato
investigation of the research questions, a significan
level of .10 was used.

5.1 Media Use
Chi-square analysis was used to assess 

differences in media usage across the three teams. 
significant overall effect regarding choice of media w
found (p = .23) when examining all media use
However, when the five top media were selected (96 %
total media used) based on usage in this sample, the V
EXTERNAL team showed significantly more use o
email (p = .08), and the VIR-FUNCTIONAL team
demonstrated significantly more use of voice mail (p
.05).  There was no significant difference between VI
FUNCTIONAL and VIR- CROSS-SBU on media usage

Respondents were also asked to identify the media
choice across hypothetical situations for media usage 
production, administrative/coordinating, and social
activities (see Table 1).  The results identified significa
differences in the perceptions regarding media selectio
to support casual or informal communication in all
situation types (production (p=.03), administrative
(p=.04) and social (p=.002)).  The VIR-FUNCTIONAL
team perceived the phone and face-to-face conversatio
to be most effective for communicating while the VIR-
CROSS-SBU team preferred to use email when
performing casual social, production, and administrativ
tasks.  The VIR-EXTERNAL team would prefer to use
electronic bulletin boards for communicating social,
production, and administrative task information.  The
preferred communication mode for communicating soc
information was face-to-face interactions.
.

Table 1.  RQ1A:  Preferred Media for Specific Situations by Team.  Pearson Chi-square
Production Situations Admin-Coord Situations Social Situations

Specific Activities Chi-sq df p value Chi-sq df p value Chi-sq df p value
Casual or informal 20.24 10 .03 21.92 12 .04 28.36 10 .002
Solicit input on draft 10.58 6   .10 18.24 4 .001 6.79 6 .15
Keep someone informed 11.71 6 .07 2.74 4 .60 4.32 6 .36
Communicate same thing to
many

13.37 8 .10 15.20 8 .06 10.77 6 .10

Show authority, status, prestige 18.86 12 .09 13.03 10 .22 9.87 10 .45
0 (c) 1998 IEEE
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There was also a significant difference between tea
perceptions regarding the use of media to communi
the same information to many people (producti
(p=.10), administrative (p=.06), and social (p=.10)). A
teams preferred email as a primary means to sh
information to multiple recipients across task types.  T
VIR-EXTERNAL team would choose to suppleme
these communications by using electronic bulletin boa
while the VIR- CROSS-SBU team preferred electron
document sharing.

When performing production activities, there was
significant difference between team’s perceptions wh
soliciting input on a draft document (p=.10), whe
keeping someone informed (p=.07), and when wantin
show prestige (p=.09).  For each of these production 
activities, the VIR-EXTERNAL group would prefer t
use the telephone to communicate with team member

There were also significant differences 
perceptions of the media selected regard
administrative situations when soliciting inputs on a dr
document (p=.001).  The VIR-EXTERNAL team wou
prefer to use memos while the other two teams prefe
to use email.  Finally, there were significant differenc
in preferred media use when responding to 
straightforward social phone message (p=.02) and w
wanting to influence an idea which was social in nat
(p=.05).

5.2 Social Context
Social context consisted of several dimensio

including cooperation, conflict management, and tru
Given the unequal number of responses for each te
the relationship between team virtualness and each s
context construct was assessed using Kruskal-Wa
Anova  (see Table 2).  Teams exhibited significa
differences on all three aspects of social cont
measured where VIR-EXTERNAL demonstrate
significantly lower levels of cooperation (p=.08), confli
management (p=.01), and trust (p=.09),  as compare
teams VIR- CROSS-SBU and VIR-FUNCTIONAL.
1060-3425/98 $10.00
5.3 Communication and Team Effectiveness
Communication effectiveness was measured using 

single four item construct measuring group membe
perceptions of communication effectiveness.  Kruskall-
Wallis Anova was used to detect differences betwee
teams.  The results of this analysis indicate that there a
no significant differences between the three team
(p=.27).

Team effectiveness was measured using two
perceptual measures—team satisfaction and team
cohesion.  Kruskall-Wallis Anova was used to asses
differences between the teams.  From this analysis, tea
satisfaction was marginally significant (p=.10) while
team cohesiveness was not significant (p=.57).  It appea
that the VIR- CROSS-SBU team felt the greatest degre
of team satisfaction while the VIR-EXTERNAL team felt
the least amount of team satisfaction.

5.4 Task/Media Fit
Relationships were investigated between team, med

and communication purpose.  In addition, team and
media were also investigated with each of the task type
independently.  Log-linear analysis was used to asse
this relationship and results are presented in Table 
(note that a specified model is significant if p > .10).
Log-linear analytical techniques are used when there ar
more than two variables of interest and they are al
categorical in nature.  Log linear analysis tests eac
variable and the various interactions which can occur t
find the linear model which best fits the observed
frequencies in the data. Once the best model fit i
identified, each non-significant interaction is removed
from the model to provide the most parsimonious mode
to explain the data frequencies.

As presented in the table, the log linear analysis
between team, media, and purpose suggests that t
model with the best fit involves an interaction between
team and purpose (p>.475).  It appears that the VIR
FUNCTIONAL team makes use of telephone
conversations for social interactions while the VIR-
CROSS-SBU team does not.
Table 2.  Team Comparisons on Social Context, Communication Effectiveness, and Team Effectiveness
(Means of Constructs (1= strongly agree to 7=strongly disagree) by Team, Kruskal-Wallis ANOVA by ranks)

Question Team 1 n=15 Team 2 n=10 Team 3 n=3
Constructs Mean (SD) Mean (SD) Mean (SD) Kruskal-Wallis p-level

RQ2 Cooperation 2.21 (.71) 2.37 (.78) 3.67 (1.20) 5.13 .08
RQ2 Conflict Mgmt 3.75 (.70) 3.18 (1.06) 4.93 (.11) 8.43 .01
 (c) 1998 IEEE



RQ2 Trust 3.42 (.91) 3.32 (.91) 4.67 (.63) 4.75 .09
RQ4 Commun Effective 3.24 (1.34) 2.93 (1.25) 4.44 (1.07) 2.64 .27
RQ5 Group Satisfaction 3.49 (1.06) 2.98 (.89) 4.60 (.53) 4.68 .10
RQ5 Cohesiveness 2.54 (1.24) 2.81(1.55) 2.72 (.25) 1.13 .57
Table 3.  RQ3:  Log-Linear Analysis Examining Team Virtualness and Task/Media Fit
Best Model (as determined by the automatic model

function)
Maximum Likelihood Chi-Square df p-value

Team X Purpose, Media 19.725 20 .475*
Team X Idea Generation,  Media 11.065 8 .198*
Team X Information Sharing , Media X Information Sharing 13.770 8 .088
Team X Solution Orientation, Team X Media 15.105 8 .059
Team, Judgment, Media 16.556 13 .220*
Team, Negotation, Media 15.743 13 .263*

*  Model significantly fits the data if p > .10    Effects are eliminated if their significance  p > .05  Delta = .05 for all analysis
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Overall, there is very little social interaction among
members of VIR- CROSS-SBU

Similarly, there was a significant interaction between
team and idea generation in explaining the frequency 
media use (p>.198).  The VIR- CROSS-SBU team make
greater use of both informal face-to-face meetings an
formal meetings to accomplish idea generation than the
counterparts in the VIR-FUNCTIONAL team.
The log-linear analysis could not determine a mode
which significantly fit the frequency data for either the
information sharing (p>.088) or solution-orientation
(p>.059) tasks. Finally, the frequency of media usag
associated with both the judgment (p>.220) an
negotiation tasks (p>.263) were explained as strictly ma
effects from the three variables with no interaction
influence.

6. Discussion

The findings suggest only moderate differences in
actual media use, when comparing the VIR-EXTERNAL
which used significantly more email and VIR-
FUNCTIONAL significantly more voice mail.  The teams
have most of the same media available, but som
differences in the perceptions regarding media use 
hypothetical situations does emerge.  These differences a
most significant in the casual or informal interactions an
communicating the same information to many peopl
supporting production, administrative and socia
situations.  They differ to a lesser extent on keeping othe
informed, soliciting input on draft documents, and
influence and persuasion.  Teams that are more virtu
appear to understand the functionality in recently
developed communication technologies.  This may be du
to their use of this technology or their understandings o
the functionality required to support a virtual team.

Although these were hypothetical situations, thes
findings suggest perceptual differences in som
1060-3425/98 $10.00
communication processes (across all three purpose
associated with differences in team virtualness.  Th
findings suggest that VIR- CROSS-SBU and VIR-
EXTERNAL perceive differences in the media, preferring
email and voice mail over the use of face-to-face an
telephone as compared to team VIR-FUNCTIONAL
Similarly, VIR- CROSS-SBU and VIR-EXTERNAL
would choose to use electronic media for non productio
related activities, including substantially greater use o
electronic media for administration and coordination
activities, but also for social interaction.

These work situations begin to identify elements o
communication processes that make up the cultur
milieu.  The VIR-EXTERNAL team initiated team
interactions with several face-to-face meetings to establi
system specifications.  The consulting firm quickly
developed a rapport with members of the business un
but the internal IT group was less attuned to the specif
business needs and the non-technical information used 
the business unit.  E-mail and Lotus Notes communicatio
technologies provided continued support for projec
management.

Team virtualness does appear to be associated w
differences in social context.  Significant differences o
the social constructs of cooperation, conflict, and trus
suggest a strong need for additional team developme
activities for effective virtual teams.  In VIR-EXTERNAL,
communication between consultants and the business u
was informal.  The lack of alignment in incentives and
information asymmetry might explain the low levels of
trust, cooperation, and problems in conflict manageme
experienced by the VIR-EXTERNAL team.

The lack of significant differences between team
regarding perceived communication effectiveness, th
significant differences on key social context issues, an
the significant differences on team effectiveness sugge
the need for social context to be addressed mo
successfully in planning for virtual teams.  Overcoming
 (c) 1998 IEEE
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divergent cultures on virtual teams appears to require n
only supportive communication technologies, but grou
process improvements to address the social conte
concerns.

7. Conclusion

Although the generalizability of the study is limited,
focusing our sample in a single location allowed us t
better control some of the location, work synchronicity
and cultural differences when comparing teams
Although our communication log provided a rich data se
from which to examine communication processes, ther
may be differences in communication processes and med
choice based on the length of time the team has be
together and/or specific deliverables and deadlines whic
might have occurred during data collection.  Collecting
data longitudinally would enable us to address this issue.

The findings, if replicated in other settings, provide a
startup point in suggesting a set of communicatio
processes that are associated with increasing degrees
team virtualness.  This includes the need for greate
attention to social context, particularly in light of the
poorer team effectiveness exhibited by the more virtua
team (VIR-EXTERNAL) in this study.  The use of non
face-to-face media across a variety of work situation
(production, administrative, and social) and task type
(idea generation, information sharing, solution
orientation) suggest a need for attention to processes th
support work in a more virtual environment through both
communication media as well as improved team
processes.

The virtual team, in our study, exhibited to a greate
degree than the nonvirtual team more work
asynchronicity, more work tasks completed while distan
with other team members and a more heterogeneo
cultural climate.  Work asynchronicity has resulted in the
use of communications technologies to support grou
members.

It would appear the divergence in locational
proximity in virtual teams also demands support from
communication technologies.  Whether replicating
existing physical analogs, such as staff meetings, “wat
cooler” conversations, or informal social contacts, th
communications media must provide opportunities fo
these processes.  The results from this study suggest t
team members who are operating in a more virtual conte
perceive email as a tool to further social exchange.  I
addition, the communication data associated with th
sample under investigation suggests that telephon
conversations were used to supplement social interactio
which would take place in a colocated environment.
1060-3425/98 $10.
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Cultural climate in virtual organizations has bee
routinely included in the virtual organizational concept a
the positive alliance of core competencies at th
organizational level.  At the implementation level
incarnated in a group of individuals from differen
organizational or functional backgrounds, the issues 
personal incentives, decision rights, level of share
understanding, and willingness or ability to shar
potentially sensitive information makes for a delicat
communication and management process.  As the resu
from this exploratory study suggest, social contex
variables appear to be exacerbated by increased degree
virtualness.  Better definition of these variables is need
in future research.

Finally, the three dimensions of virtualness (location
synchronicity of work, and culture) also suggest the
potential for coordination costs as overhead to the virtua
organizational design.  Our findings suggest that there a
significant differences in the social context in which team
operate.  It would appear that more virtual teams cannot
merely focus on task or even the “best” technology to
support a task, but must have a strong processual focus
achieve team effectiveness.
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