
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Abstract 

 
Recent studies on virtual teams reveal that team virtuality 
varies in a continuum and may take different degrees. 
Changing virtuality degrees has considerable effects on 
team processes and management as they generate 
different characteristics concerning communication 
dynamics and interaction styles. The purpose of this 
paper is to assess how the variability of team virtuality 
degrees influences team performance. A 
multidimensional approach to evaluate virtuality was 
elaborated based on main characteristics of virtual teams 
retained by literature. The performance measures 
evaluated with relevance to the context of the study are: 
work performance, attitudes, and behaviours. Cross 
analysis are then elaborated to find significant links 
between virtuality degrees on one side and performance 
levels on the other side. A longitudinal qualitative study 
was conducted on ten virtual teams composed of three to 
five students involved in on-line master degrees at a 
French university. The results show that performance 
measures are differently influenced by virtuality. 
Although output quality seems not to be related to team 
virtuality, effective team processes and members’ 
satisfaction are associated with low virtuality degrees. 
Ineffective processes were found in high virtuality teams, 
whereas a positive dynamics and team spirit characterise 
low virtuality teams. 
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Introduction  
Virtual teamwork, enabled by advances in information 
and communication technologies (ICT), seems to have 
become a prerequisite in the network economy.  Virtual 
teams are composed of geographically dispersed 
individuals who work together via ICT to accomplish an 
organizational task (Bell and Kozlowski, 2002; Lipnack 
and Stamps, 1997; Townsend et al. 1998). Many studies 
were interested in the dynamic and processes of virtual 
teams such as trust, leadership, communication, 
coordination mechanisms and performance (Anderson et 
al., 2007; Avolio and Kahai, 2001; Järvenpää et al., 1998; 
Maznevski and Chudoba, 2000).  The results of these 
studies show that virtual  teams’ functioning changes 
when members use more or less ICT to communicate and 
to coordinate work, when the distance between them is 
more or less important, when they know each other or 
work together for the first time, etc. These variables and 
others define the concept of team virtuality and its 
variability leads to different types of virtual teams 
(Chudoba et al., 2005, Kirkman and Mathieu, 2005). 
Typologies were drawn to describe different 
configurations of virtual teams resulting from variation of 
their characteristics (Bell and Kozlowski, 2002, Dubé and 
Paré, 2002, Järvenpää and Leidner, 1999). They can be 
considered as a first step to study and understand 
virtuality. However, they only describe extreme cases as 
pure virtual teams or traditional virtual teams. They give 
no information about other possible configurations that 
may exist neither on the specificities of their processes 
and dynamics.  

Given the limits of typologies, the concept of virtuality 
and its evaluation seems to be the solution to cover all 
possible existing types of virtual teams. However, as a 
recent concept introduced to virtual team literature, 
virtuality and its effects on team dynamics and processes 
are still under studied. Little is known about how to 
define and to evaluate team virtuality, what are relevant 
characteristics that have to be considered to determine 
team virtuality degree and what are effects of its variable 
degrees on team performance. To fill this gap of the 
literature, our paper tries to address these issues and has a 
double objective. On the one hand, our aim is to identify 
relevant virtuality determinants and factors influencing 
its changing degrees. On the other hand, virtuality seems 
to be an important factor of team performance. So 
studying its effects may help virtual team managers 
formulating relevant and innovative managerial 
performance practices.  

To reach these purposes, the paper will be organized as 
follows. We first present our conceptual framework, 
which exposes a multidimensional approach to evaluate 
team virtuality as well as the measures adopted to 
evaluate team performance. We will then present the 
methodology based on a longitudinal qualitative study of 
ten virtual teams. In the third section, we present the 
results of the empirical investigation concerning 
virtuality and performance evaluation of the teams 
observed. Our results will then be discussed in the fourth 
section. We will conclude with the implications of our 
findings for theory and management of virtual teams 
before pointing out its limits and the possible future 
extensions, which could enhance our results 

1. Conceptual framework 

1.1. A multidimensional approach to 
evaluate team virtuality  
Assuming that one of the key characteristics of virtual 
teams is their reliance on ICT, a recent study of Kirkman 
and Mathieu (2005) draws a theoretical model of 
virtuality dimensions and determinants. These 
dimensions are: extent of reliance on ICT, informational 
value of virtual tools, and exchanges synchronicity. 
According to this model, virtuality increases with 
extensive use of ICT compared to face-to-face 
communications. However it decreases with high 
informational value of ICT and synchronous exchanges. 
Applying Kirkman and Mathieu’s (2005) model could 
make the evaluation of team virtuality possible.  

We will adopt this model in our research but we will 
introduce two modifications. First, we do not agree with 
the first proposition of the model concerning the effect of 
extensive use of ICT on virtuality degree. We believe that 
it may be true when comparing computer-mediated and 
face-to-face communications. However, if we only 
compare different level of computer-mediated 
communications, we think that extensive use of ICT will 
lead to low virtuality degrees. The second, modification 
introduced to Kirkman and Mathieu’s model is about 
extension of virtuality determinants.   

The following paragraphs explain our position and 
present other dimensions of virtuality and their effects on 
its evaluation. 

1.1.1. Virtuality dimensions 
Virtuality dimensions’ retained by Kirkman and Mathieu 
(2005) are: extent of reliance on ICT, informational value 
of these tools and synchronicity. First, impossible or 
difficult face-to-face meetings generate the extent of 
reliance on ICT. It translates into the use of a large panel 
of ICT including e-mails, videoconferencing, 
groupwares, decision support systems, etc. Thus, the 
extent of use of ICT is concerned with the frequency of 
use of communication tools and with the combined 
proportions of electronic versus face-to-face 
communication. 

According to Kirkman and Mathieu (2005), the higher 
the use of ICT by virtual team members, the higher the 
virtuality of the team is. It means that team virtuality 
increases as face-to-face communication between team 
members decreases. In formulating this hypothesis, the 
authors clearly compare face-to-face to ICT 
communication and take into account the contribution of 
each mode in creating a shared work experience and a 
social context facilitating task execution and performance 
achievement.  

We do not agree with the authors concerning this 
assumption. We think that it may well be true when 
comparing ICT to face-to-face communication. However, 
when virtual teams use ICT exclusively or extensively 
(which is the case of most virtual teams), we think that 
their intensive use contributes to reducing their virtuality. 
In this case, virtual team members will multiply and 
diversify the tools they use to build a shared context and 
will set accepted working norms and behavioural rules 
that will guide team functioning. These efforts aim at 
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creating a rich work situation designed to replicate the 
parameters of a face-to-face situation. In this case, we put 
emphasis on virtuality contribution to the social 
dimension building of the team.   

Moreover, Kirkman and Mathieu’s (2005) assumption 
does not consider the specificity of each media qualified 
by Benbasat and Zmud (2003) and Orlikowski and 
Iacono (2001) as IT artefact. Applying IT artefact to 
media use in virtual settings, we argue that team 
virtuality varies depending on the characteristics of the 
set of media used. With the increasing sophistication of 
ICT tools, virtual teams can rely on a wide range of 
diversified media, which offer different communication 
alternatives. In this regard, investigating virtual tools’ 
characteristics could give insights to media choice and to 
their intensity of use which in turn influence team 
virtuality. In this perspective, different theories were 
developed to compare and rank different media according 
to their characteristics. Among them, information 
richness theory (Daft and Lengel, 1984; 1986) and social 
presence theory (Short et al., 1976) have tried to classify 
the media depending on their characteristics.   

Both information richness theory and social presence 
theory rank the media depending on their objective and 
static features. However, ICT cannot be limited to their 
objective and technological features (Lea et al., 1995), it 
should rather be said that they are physically and socially 
constructed. ICT may be adapted and reinvented by users 
to fulfil their communication objectives (Lee, 1994; 
Ngwenyama and Lee, 1997).  

Given the limits of information richness theory and social 
presence theory (Markus, 1994; Lee, 1994; Ngwenyama 
and Lee, 1997; Carlson and Zmud, 1999), Kock (2004) 
puts forth the concept of media naturalness, which refers 
to “how similar the medium is to face-to-face” (p.341). 
The degree of naturalness of a medium can be evaluated 
according to the degree to which it integrates the five key 
elements of face-to face communication:  (1) Collocation; 
(2) Synchronicity; (3) the ability to convey and observe 
facial expressions; (4) the ability to convey and observe 
body language; (5) the ability to convey and listen to 
speech.  

Since these five media naturalness elements can 
characterize an ICT media, the latter tends to be like face-
to-face communication. By contrast, the absence of these 
elements leads to virtuality (Kock, 2005). We thus posit 
that the degree of virtuality depends on the degree of 
naturalness of the ICT used. Virtuality decreases as the 
degree of naturalness of the ICT media used increases.  

Given these developments and contrary to Kirkman and 
Mathieu (2005)’s assumption, we assume that an 
extensive use of ICT contributes to reducing virtuality 
degree. 

The second dimension of virtuality developed in Kirkman 
and Mathieu’s (2005) model is the informational value of 
the virtual tools used. It refers to the ability of ICT to 
deliver information that enhance team effectiveness 
according to these authors, the informational value of 
communication tools is derived from the media richness 
theory (Daft and Lengel, 1986; Daft et al., 1987) but is 
much broader. It is related to the extent to which 
information exchanged through ICT is relevant to work 
tasks and whether it helps to execute them effectively. 
Information value expresses how suitable the virtual tools 

used are to the work to be accomplished even if they are 
considered as lean media. For example, e-mailing, 
considered as lean media (Majchrzak et al., 2004), may 
be more suitable to analytic tasks than 
videoconferencing, which is higher in information 
richness. This means that the relevance of virtual tools to 
task accomplishment is not related to their characteristics 
and ability to deliver a large amount of rich information. 
Instead, it is related to their consistent use by team 
members in order to adapt to the work situation and to 
find some help in reaching the fixed performance 
objectives (Majchrzak et al., 2000).   

Informational value is negatively related to team 
virtuality; which means that virtuality decreases when 
ICT informational value increases. In this regard, we 
agree with Kirkman and Mathieu’s Assumption 
concerning the effects of this dimension on virtuality 
degree.  

The third dimension of virtuality concerns the 
synchronicity of exchanges, which refers to the time lags 
that may exist in communications. Exchanges are 
qualified as synchronous if they occur in real time and as 
asynchronous if they imply time lags. It depends on the 
media used and has several impacts on communication 
processes. Results concerning the effects of synchronicity 
are divergent (Bordia, 1997; Benbunan-Fich et al. 2002). 
Some studies comparing face-to-face to computer-
mediated-communication (CMC) found that the former 
mode generates more effective processes than CMC. 
Other studies reveal that CMC provides features (such as 
anonymity) that favour negative behaviours.  

Concerning team virtuality, we believe that 
asynchronous exchanges create higher virtuality as they 
eliminate immediate feedback, thus fostering distance 
between team members. This assertion also agrees with 
Kirkman and Mathieu’s proposition. 

1.1.2. Virtuality antecedents 
To evaluate team virtuality degrees, one must consider 
the effects of virtuality antecedents on its dimensions. 
Kirkman and Mathieu (2005) classify these antecedents 
into three categories: contextual features, compatibility 
between tasks, members and technologies, and temporal 
dynamics. 

The first category encompasses distance, team size (Bell 
and Kozlowski, 2002; Dubé and Paré, 2002) and the 
experience with the partners (Carlson and Zmud, 1999). 
Distance can be evaluated through the number of 
geographical, organizational and professional boundaries 
crossed by team members. It generates cultural diversity 
and implies temporal distribution, which may hinder 
interaction and communication processes as it results in 
asynchronous exchanges. It may, then, generate high 
virtuality degrees. Team size also influences team 
virtuality when the number of participants increases. 
Indeed, large teams face serious difficulties related to 
travel costs and to their availability to organize face-to-
face meetings including all team members. That is why 
members in this situation will rely more on ICT to 
communicate and coordinate work. Team virtuality is 
then decreased.  

Concerning prior shared work experience, team members 
who are working together for the first time will increase 
their use of ICT to gather information about work and 
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also information allowing them to form perceptions and 
evaluate behaviours. Accordingly, virtual relationships 
are built between members and team virtuality is 
increased (Aubert and Kelsey, 2003). In this sense, 
Carlson and Zmud (1999) highlight the importance of 
experience to explain media use as the experience with 
the partner and with the media increases, individuals can 
communicate richly through a medium even if it is 
considered as lean according to information richness 
theory. It turns out that when the members of a virtual 
team have been used to work together they can more 
easily overcome constraints related to the use of media 
characterized by a lower naturalness degree (Kock, 
2005). 

The second category of virtuality determinants includes 
the compatibility between task characteristics, individual 
skills and technology (Kirkman and Mathieu, 2005). It 
refers to the compatibility that may exist between the 
complexity of the work tasks, the technology available to 
accomplish them, and the ability of the members to use 
these technologies. High complexity tasks generate high 
interdependence between team members, which requires 
adapted communication tools (Avolio et al., 2001; 
Majchzrak et al., 2000). The ICT used must then provide 
quick feedback and fluid workflow facilitating 
collaboration and work coordination (Montoya-Weiss et 
al., 2001). On the other hand, perceptions of the ability to 

use ICT are derived from perceived computer self-
efficacy (Bandura, 1982). People forming positive 
perceptions of their ability to use ICT will have a 
favourable attitude toward these technologies. Thus, ICT 
use increases as perceptions of ability to use ICT 
increase. All in all, virtuality decreases as task 
complexity, availability of virtual tools and skills 
developed by team members to use them increase, which 
in turn increases ICT use intensity.  

The last category of determinants influencing team 
virtuality is temporal dynamics, which includes team 
lifespan and team life cycle. The first determines the time 
available to execute the work and depends on task 
activities characteristics. The latter indicates different 
stages of virtual team life that define different needs of 
interaction and communication. According to the 
forming, storming, norming, performing, and adjourning 
model of Tuckman (1965), needs for communication in 
virtual teams are more important during the first three 
steps. Members will increase and diversify their use of 
ICT to gather sufficient information about work and other 
team members, which in turn decreases team virtuality 
(Bélanger et al., 2002; Hertel et al., 2005).  
To summarize our developments, we can draw the 
following figure presenting virtuality dimensions and 
determinants as well as their effects on its evaluation. 

 

 

 

 

 

 

 

 

1.2. Virtual team performance 
Team performance can be evaluated through different 
measures regarding either the team or the individual level 
(Hardin et al., 2006). In this study, we are interested in 
both levels when evaluating virtuality effects on work 
performance, attitudes performance and behaviours 
performance. We base our developments on the work of 
Cohen and Bailey (1997) who dressed a comprehensive 
literature review of team performance determinants and 
measures, on one hand and on studies elaborated on in 
the virtual context on the other hand (Aubert and Kelsey, 
2003; Furumo and Pearson, 2006; Geister et al., 2006; 
Kanawattanachaï et Yoo, 2002; Kratzer et al., 2006; 
Maznevski and Chudoba, 2000; Montoya-Weiss et al. 
2001; Paul et al., 2004). In this paragraph, we explain the 
variables retained in our study to evaluate performance 
and to identify how different degrees of team virtuality 
may influence them. 

Work performance encompasses the evaluation of output 
quality, task accomplishment process and deadline 
respect. Output quality is the result of effective team 
processes. High quality work outputs are derived from 
the respect of the established schedules, deadlines and 
fixed objectives. A clear goal setting and task repartition 
is also required to ensure a high-quality work. It is 

influenced by a greater implication and participation from 
team members and by the contribution of each one to the 
collective final work. In addition, setting effective 
coordination mechanisms contributes to enhance output 
quality and meeting objectives. 

We think that low virtuality positively influences work 
quality. If members use appropriate ICT to accomplish 
work activities and if these tools have a high 
informational value leading to work improvement, the 
results are expected to be satisfying and to correspond to 
the fixed quality criteria. Besides, high interaction 
frequency helps team members to share a large amount of 
information in order to achieve high-quality work. It 
allows brainstorming, knowledge creation and sharing. 
Immediate feedback and synchronous communication 
could help establish effective work processes leading to 
high output quality. Thus, these developments lead to the 
following proposition: 

Proposition 1: High work performance is related to 
low team virtuality degrees. 

Te second measures we evaluated is performance 
attitudes produced by the collective virtual work. In this 
respect, we can evaluate the members’ satisfaction and 
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participation in the work, consensus and decision 
acceptance in the team.  

The members' satisfaction is assessed through their 
satisfaction with the output quality and team processes. It 
also can be seen through relationship building 
mechanisms and through the implication and 
participation to work achievement. For example, 
problems and climates of conflict may generate distrust 
between team members and degrade their relations. This 
also influences the participation to work achievement by 
inhibiting the members’ implication and interest in the 
team.  

Decision acceptance and consensus level reflect positive 
attitudes and high performance levels. They result from 
participative decision-making processes and collaborative 
work mechanisms. Team members’ involvement in 
decision-making does not only lead to improved decision 
quality but also to high consensus and decision 
acceptance among members.  

Concerning the possible effects of virtuality on team 
members’ attitudes, we think that intensive use of ICT, 
high informational value and exchange synchronicity are 
related to a high degree of member satisfaction and 
consensus. What clearly makes a difference in the 
members’ satisfaction is the setting of norms and rules of 
regular communication, consistent feedback, mutual 
work adjustment and the respect of these norms and rules 
by all members. This may ensure a high quality work 
output and process losses can be reduced through 
communication, exchanges of relevant information and 
regular feedback decreasing the virtuality degree. These 
developments lead to the following proposition: 

Proposition 2: Low team virtuality degrees lead to 
positive and effective attitudes. 

Motivation and high commitment to the team are the two 
indicators of behavioural performance used in our study. 
Teams whose members develop a high motivation and 
commitment are expected to have a strong cohesion and 
group identity. Cooperative and trusty relationships 
consequently develop between team members and lead to 
effective team process and high output quality. Geister et 
al., (2006) noted that motivation in virtual teams is 
influenced by regular and immediate feedback. They 
found that motivational, work related, and relationship 
related feedback enhance motivation and satisfaction 
among virtual team members. 

In this regard, we think that low virtuality logically 
entails high motivation and commitment toward the team. 
In fact, frequent and regular interaction, rich and 
synchronous exchanges contribute to reinforce team 
cohesion and identity. Frequent communication helps 
team members to build a shared social context with 
accepted work and behaviors norms. The respect of these 

norms reinforces relationship between team members and 
lead to greater motivation and commitment. That is the 
reason why we think that: 

Proposition 3: Low virtuality degrees generate 
positive and effective behaviours. 

2. Method  
We observed ten virtual teams over a period of five 
months: three months of intensive observation and 
collection followed by 2 months of in-depth interviews 
with team members. Data was collected from different 
sources: communications logs, interviews, e-mails 
exchanged, observation and a questionnaire. Qualitative 
and quantitative methods were adopted to analyse data. 

2.1. Sample  
The virtual teams we observed were composed of three to 
five graduate students attending on-line courses at a 
French university to obtain a master’s degree. This kind 
of studies is especially dedicated to people who want to 
have a high degree but who cannot attend ordinary 
classes because they have professional obligations. 
Therefore, all the team members in our study were 
professionals and worked besides studying. These 
courses are also accessible to any individual whatever his 
localization. That is why some of the teams observed 
were global and included members out of France. This 
implies that face-to-face meetings were impossible or 
difficult to hold (because of professional duties and 
physical separation) and that team members had to rely 
heavily on ICT to communicate and accomplish work. 
Another characteristic of these studies is that most 
courses are teamwork based. Students have to be 
organized into teams to do their homework. 

We decided to intervene in the “Strategy and 
Organization” course, which is supervised by one of the 
co-authors of this paper. In this course, students have to 
do two collective case studies that are evaluated and 
which make up for 50% of the global course mark. 

As all courses in this degree are on-line, students have 
access to an advanced technological web-based platform 
containing communication tools (general forum, teams’ 
forums, chat rooms, e-mails) and collaborative tools to 
understand lessons, etc. Through this WebCT, students 
may attend their lessons, interact with their mates and 
teachers, ask questions about their lessons, and 
accomplish work tasks.  

The teams observed were constituted through calls for 
participation posted on the general forum to form a new 
team or to join two or three members who knew each 
other and who needed a third or fourth member to 
constitute the team. The following table presents some 
characteristics of the observed teams: 

 
Table 1: Team characteristics 

Team  Team size Members’ global dispersion Main ICT used Number of e-mails 
exchanged 

Team 1 3 1 in France, 1 in Russia,1 in South Africa e-mail, skype 80 
Team 2 4 then 2 4 in France e-mail 52 
Team 3 4 2 in France, 1 in Senegal, 1 in Ghana e-mail 25 
Team 4 4 3 in France, 1 in Estonia  e-mail, skype, Google writely 73 
Team 5 4 4 in France e-mail, skype, face-to-face 

meeting 
134 

Team 6 4 3 in France, 1 in Cambodia e-mail  121 
Team 7 5 4 in France, 1 in England e-mail, skype 180 
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Team 8 3 1 in USA, 1 in France, 1 in Irland e-mail 6 
Team 9 4 4 in France e-mail, skype, telephone 37 
Team 10 3 3 in France  e-mail, skype 83 

2.2. Data collection 
We collected data from two main sources: observation 
and interviews. Team observation allowed us to collect 
791 e-mails exchanged between team members. All of 
these e-mails, messages posted on the forum and 
communications logs were used to assess team virtuality 
as the combination of three dimensions explained above 
(extent of use of ICT, informational value, and 
synchronicity of interactions). We also used information 
from this source to assess some determinants of team 
virtuality such as perceived task complexity by team 
members, team lifespan and life cycle, and team 
members’ virtual skills. 

The second source used to collect data were the 
interviews conducted after task completion. Twenty 
participants answered our requests for interviews, which 
were registered and transcribed to facilitate the analysis. 
The information gathered from the interviews provided 
assessments of performance variables. Participants were 
asked questions about their teams’ processes (leadership, 
coordination mechanisms, tasks scheduling, relationship 
building), and about their satisfaction with the virtual 
work in their teams. They also were asked about their 
perceptions concerning output quality and team 
dynamics, team members’ behaviours, the styles of 
conflict management developed in the teams and team 
members’ virtual skills. We also used these interviews to 
evaluate technology use. 

We also calculated the number of messages exchanged, 
the number of electronic tools used versus the number of 
face-to-face meetings. In addition, we classified these 
messages according to their relevance for task 
effectiveness so as to evaluate their informational value. 
For this purpose, the messages were coded into task 
oriented or personal oriented messages. We also 
evaluated the lags between communication initiations and 
answers to assess team members' reactivity and 
exchanges synchronicity (Iacono and Weisband, 1997). 

Performance was measured through two methods. First, 
output quality was measured through the mark obtained 
from the supervisor's evaluation, which expresses a 

degree of compliance with task requirements. Team 
members’ attitudes and behaviors were assessed through 
members’ perceptions collected from interviews and 
observation. We paid a particular attention to problems, 
which had appeared, to their resolution modes and their 
effects on the teams' climate and relationships. We also 
considered the interaction styles adopted by participants 
to assess their participation and their reactivity to 
teamwork. 

A third data source were used and consisted of team 
observation and questionnaire completed by team 
members. Questionnaires provided additional information 
about team virtuality degree and performance measures. 
In addition to demographic characteristics (age, gender, 
and professional profile), these questionnaires asked 
participants where they were located during task 
accomplishment, what tools they used to coordinate 
work, how often they used ICT and how they perceived 
group dynamics and processes.  

For each team, output quality was evaluated through the 
average of the two marks obtained in the case studies. 

2.3. Analysis 
All data were coded and analysed after task completion. 
Different measures were used for team virtuality and 
performance. We developed a coding scheme to analyse 
virtuality and performance. Our codes were based on 
literature review and took into account the characteristics 
of our context of study. We adopted a double coding 
method to ensure the reliability of our analysis. The inter-
rate reliability reached 92%, which is satisfactory 
according to Miles and Huberman (1994). 

3. Results  
3.1. Virtuality evaluation 
To evaluate the virtuality degree of each observed team, 
we applied the model developed above. We used 
virtuality antecedents and dimensions to classify teams of 
our sample according to their virtuality. The results are 
presented in the following table. 

Table 2: virtuality evaluation of observed teams 
Teams  Intensity of use of ICT Informational value of ICT Communication synchronicity Virtuality degree 
Team 1 High  High Moderate  Low 
Team 2 Low  Low Low  High  
Team 3 High Low Low Moderate  
Team 4 High High High Low  
Team 5 High High  High Low   
Team 6 High Low Low High  
Team 7 High  Low Moderate  Moderate  
Team 8 Low Low  Low High  
Team 9 High High High Low  
Team 10 High High High   Low  

According to this table, we found five low virtuality 
teams (team 1, 4, 5, 9, and 10), two moderate virtuality 
teams (team 3 and 7), and three high virtuality teams 
(team 2, 6, and 8). Members of the first category used a 
combination of virtual tools to accomplish work in 
different proportions and in a complementary way. For 
example, members of team 5 met face-to-face at the 
beginning of the work to get to know each other. They 
exchanged a total of 134 e-mails to send work documents 

and used Skype extensively for their virtual meetings. 
Moderate virtuality teams either relied on fewer 
communication tools or communicated less frequently 
than low virtuality teams. In team 7, for instance, 
members used e-mails extensively (180 e-mails 
exchanged) but rarely communicated through Skype, the 
ICT that has the highest degree of naturalness. Finally, 
high virtuality teams were characterised by a rupture of 
the communication process as their members exclusively 
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used media characterized by a lower degree of 
naturalness (only e-mails) and did not maintain any 
regular or frequent interaction. Members of team 8 
exchanged only 6 e-mails while 121 e-mails were 
exchanged in team 6 but with large time lags between 
interaction initiations and responses.   

3.2. Performance evaluation 
After evaluating team virtuality, we assessed the 
performance variables for each team and aggregated 
different measures to obtain a global performance 
evaluation for the teams. The results of our evaluation of 
their work, attitudes and behavioural performance are 
presented below. 

Table 3: Performance evaluation of observed teams 
Teams  Work efficacy Attitudes performance  Behaviors performance Global team performance 
Team 1 High  High High High 
Team 2 Low  Low  Low  Low 
Team 3 Moderate  High  High  High  
Team 4 High High  High  High  
Team 5 Moderate  Moderate Moderate  Moderate  
Team 6 Moderate  Low  Moderate  Moderate  
Team 7 Low  Low  Moderate Low  
Team 8 Low  Low  Low Low  
Team 9 High High  High  High  
Team 10 High High  High  High  

 

To better explain our results, we divided our sample into 
three categories according to their virtuality degrees. 
Thus, we will present and discuss performance in high 
virtuality team, then in low virtuality teams and, finally, 
in moderate virtuality teams. 

3.3. Performance in high virtuality 
teams 
Teams 2, 6, and 8 have a high virtuality degree. The 
media used by these teams were limited to e-mails. 
Although team 6 exchanged 90 e-mails, this was not 
enough to classify it as a low virtuality team for several 
reasons. Its members did not diversify communication 
tools and relied only on e-mails. Although e-mailing can 
be considered as an appropriate means for this task, the 
content it conveys is poorer than through chat or real time 
conference calls. It also implies a time lag between 
initiations and answers and this is precisely what 
happened to team 6. Members of this team had highly 
asynchronous exchanges, as they did not give immediate 
answers to a question or to a remark formulated by one 
member. This lag sometimes reached one week. In 
addition, this team had a member located outside France, 
which increased the diversity of the team and the 
difference in temporal distribution. For all teams, 
virtuality was accentuated by professional and 
geographical distance between members. They were also 
working together for the first time. Therefore, they did 
not have enough information to form perceptions about 
the behaviours and work habits of other members. Their 
interactions were also work-focused. 

Globally, we consider teams 2, 6, and 8 as high virtuality 
degree teams because they only –though not frequently- 
relied on e-mails with high exchange asynchronicity, 
important geographical and professional distance and 
without any prior shared work experience. What were the 
effects on the performance of these teams? 

Although all teams had a good mark for both case 
studies, high virtuality teams were less effective than 
moderate and low virtuality teams in several respects. 
This can be seen through their work processes, members’ 
attitudes and behaviours. On the one hand, these teams 
failed to develop and maintain fluid workflow activities 
because of an unequal participation of all team members. 

As a result their work lacked coherence, richness and 
organization. In addition, team 2 and 8 did not respect the 
fixed deadline and sent their work respectively one 
month and two weeks later. 

Concerning passive members, they obviously did not 
participate actively in the work done, and rarely sent e-
mails or answered other members’ initiations. They relied 
on the active ones to do their share of the work and put 
forward various excuses such as being in different time 
zones or having professional work surcharge, to justify 
their behaviours. These attitudes lead to exclusion of two 
members in team 2 and to dissolution of team 8. 

Secondly, team 6 experienced serious conflicts, which 
have not been well managed. Problems had been ignored 
for a long period and as a result, team members ended up 
sending each other angry messages and behaving 
hatefully. Although these problems occurred right from 
the beginning of the project, team members continued to 
work together because they were worried about the 
results of their work evaluation. Relations grew colder 
and colder, characterized by an atmosphere of distrust, 
and exchanges were limited to the tasks and their 
execution. 

Concerning the satisfaction with the project experience, 
interviews revealed that members were satisfied with the 
quality of the work done but not with their relations with 
some members or with some members’ behaviours. 
Members interviewed believed that they would not be 
willing to work with the same persons in the future.  

3.4. Performance in low virtuality 
teams 
Team 1, 4, 5, 9, and 10 are considered as having a low 
virtuality degree for several reasons. They exchanged an 
important number of e-mails (a total of 359 e-mails). In 
addition to e-mails, chat rooms and conference calls, each 
team had an additional communication tool. Team 1, 9, 
and 10 relied extensively on Skype and phone calls. 
Members of team 4 used a collaborative tool to 
communicate and to accomplish work (Google Writely). 
They also relied heavily on Skype. Team 6 held a face-to-
face meeting. Although most of the work was done 
through e-mails, other means were similarly used. Thus, 
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low virtuality teams combined several media. This 
contributed to increasing the amount of information 
exchanged, either related to work or to behaviors, work 
habits and their value for task effectiveness. It also 
helped team members to avoid problems of asynchronous 
exchanges by ensuring frequent, regular, and quick 
feedback. Geographical distance differed from one team 
to another. Team 1 and 4 were global as they included 
members from different location (South Africa, Russia, 
Estonia). Team 9 and 10 were composed of members 
located in different French towns. Team 5 included 
members from the same town (Paris). Distance was 
reduced through the combination of rich and lean media 
and thanks to frequent and regular interactions. 

Unlike the members of team 1 and 10 who had been 
working together for the first time, the members of teams 
4, 5 and 9 benefited from a past shared work experience. 
Members of these teams collaborated for other tasks in 
other courses. Thus, they already knew each other and 
had a clear idea of their competences, behaviours and 
work habits. 

Concerning performance, unlike team 5 which will be 
discussed later, all other teams had a high performance. 
Indeed, team 1, 4, 9, and 10 got a good evaluation mark; 
they had developed effective processes and reached a 
high degree of satisfaction among their members. The 
good marks obtained give an idea about the overall 
output quality, resulting from the respect of the objectives 
and evaluation norms. This level was reached through an 
early repartition of tasks and through the clarification of 
the role assigned to each member. The members of these 
teams also elaborated a task progression planning and 
respected the deadlines. 

This also results from an active participation of all team 
members who had actively taken part to work execution. 
All members participated in conference calls and whose 
could not attend provided a notification of absence in due 
time. In this case, attending members prepared a 
summary of the situation to inform absents on the 
evolution of the work. 

All these team members were satisfied with the 
experience of virtual work and would be glad and willing 
to collaborate together in the future. They perceived their 
experience as enriching and have learnt a lot from it. 
None of these teams ever experienced any kind of 
problems or conflicts. The members had established 
cooperative relationships based on trust, on frequent 
discussions, and on the compliance of each member with 
his/her obligations and the execution of the requisite 
work. This climate was favourable to a high performance 
level and helped team members build effective dynamics 
and work relationship. 

Concerning team 5, it had a moderate performance level 
due to some task accomplishment problems and to 
problems related to its members’ satisfaction and 
motivation. Indeed, we noted that the leader of this team 
was relatively absent during the elaboration of the second 
case study, which was not the case for the first one. She 
did not distribute tasks, neither did she coordinate the 
individual parts, nor controlled the final work. That is 
why the second case study was done only one week 
before the deadline. As a result, some members were 
demotivated and were not satisfied with their leader’s 
performance. They considered that she had not respected 

her functions and they did not wish to work with her in 
any future collective work. 

3.5. Performance in moderate 
virtuality teams 
Team 3 and 7 were considered as moderate virtuality 
teams. Team 3 only used e-mails to communicate and 
organize work. However, interaction was frequent, 
regular, and implied all team members. A positive and 
encouraging tone characterised the communication in this 
team. In team 7, members exchanged the highest number 
of e-mails but their interaction was irregular, rather 
concentrated around certain dates such as weekends or 
deadlines. In addition, communication was unidirectional 
as most exchanges occurred between two members. 
These different communication patterns entail differences 
in performance levels. Team 3 had a high performance 
level whereas team 7 had a low performance level. 

Team 3 developed an effective work rhythm. Regular 
interactions, immediate and quick feedback characterised 
the work dynamic established in the team. All team 
members were implicated in task accomplishment and 
participated actively to produce consistent and coherent 
case studies. The team leader played an important role in 
establishing this positive dynamic. He gave constructive 
comments about the work done and helped other 
members to solve the work-related problems they 
encountered. In addition, he maintained a positive and 
collaborative relationship through his encouraging and 
motivating messages.  

On the contrary, team 7 failed on all performance 
evaluation criteria. Three members were passive and did 
not participate to the team life. They did not respect task 
repartition and were not committed to the team and its 
performance objectives. As a result, the work climate was 
characterised by a negative and destructive atmosphere. 
Distrust reigned among team members and the team 
leader contributed to the escalation of these tensions, and 
to the deterioration of the relationships. He sent a lot of 
destructive messages, threatening passive members of 
exclusion from the team instead of motivating them or 
encouraging them to cope with the geographical and 
technical problems that they faced and to actively 
participate to the work accomplishment. 

We summarize our findings  in table 4.. 
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Table 4: Results’ summary 

Propositions  Results Comments  

P1: High work 
performance is 
related to low 
team virtuality 
degrees. 

Partially 
validated 

All teams have a 
good mark. 
Also, moderate 
virtuality teams 
reach a high 
performance 

P2: Low team 
virtuality 
degrees lead to 
positive and 
effective 
attitudes. 

Partially 
validated  

Moderate and 
low virtuality 
teams developed 
positive and 
effective 
attitudes.  

P3: Low 
virtuality 
degrees generate 
positive and 
effective 
behaviours. 

Partially 
validated 

Moderate and 
low virtuality 
teams adopted 
positive and 
effective 
behaviors. 

 Although our results partially validate propositions 
previously formulated, they give important insights to the 
relation between team virtuality and its performance. Our 
findings show that high performance can be reached 
either through a low or a moderate level of virtuality but 
never through high virtuality. Low performance may 
result from high or moderate virtuality but never from a 
low virtuality level. Moderate performance results from 
different virtuality levels.  

4. Discussion  
Discussion of our results seems to be a hard task. 
Indeed, no prior research was elaborated to test the 
general effects of all variables determining 
virtuality degree on performance. Instead, some 
researchers analyzed links between performance 
and independent virtuality variables such as 
interaction styles, task complexity, and cultural 
diversity. Then, we will present in this paragraph 
the results of these and compare them to our results. 

 Potter and Balthazard (2002) studied the effects of 
interaction styles, communication modes and 
information exchanges on work performance. They 
found that low frequency of interaction is not 
related to low performance levels. Some teams of 
their sample that do not communicate extensively 
reached a high work performance level. These 
results confirm our findings concerning effects of 
low virtuality on team performance. We found that 
some teams that exchanged few e-mails succeeded 
to develop effective work processes and results. 
They compensate the lack of interaction with other 
variables such as prior knowledge between 
members or active participation in the collective 
task or use of a large panel of ICT. 

Maznevski and Chudoba (2000) studied the effects 
of ICT use and communication characteristics’ on 
the global performance of teams they observed 
without using specific measures. They found that 

effective teams developed a regular rhythm of 
interaction and used more than one mean of 
communication. They also show that high task 
complexity increase interaction frequency and use 
of ICT and that team consensus and decision 
acceptance contribute to reduce negative effects of 
team diversity (cultural, professional and 
organizational). In this regard, our results 
concerning the importance of communication 
regularity on team performance are corroborated. 

In another study on effects of interaction 
characteristics on performance, Geister et al., 
(2006) found that motivational, work related and 
relationship related feedback are positively related 
to members satisfaction and motivation. Although 
we were not interested in this study to the nature of 
the feedback, we found that quick, motivating and 
positive feedback contributes to establish an 
enthusiastic team spirit and climate. 

We also note that other studies analyzed virtual 
team performance using other variable such us 
trust, conflict resolution and leadership. Future 
work has to take into account all virtuality variables 
simultaneously and test their effects on 
performance level. 

5. Conclusion  
In this paper, we analysed the effects of team virtuality 
on performance. We elaborated a multidimensional 
approach to evaluate team virtuality through the extent of 
use of ICT, their informational value, and the 
synchronicity of exchanges (Kirkman and Mathieu, 
2005). Performance was evaluated through work 
performance, members attitudes and their behaviours. We 
tested our propositions on ten virtual teams of graduate 
students involved in on-line master degrees in a French 
university. 

Our results show that although performance cannot be 
clearly associated with virtuality level, low virtuality 
teams developed either high or moderate performance 
whereas high virtuality teams achieved low or moderate 
performance. High performance teams developed 
effective processes (work scheduling and coordination, 
members’ participation) and had their members satisfied 
either with their results or with the team dynamics. 
However, high virtuality teams had lower members’ 
satisfaction and ineffective team processes. The members 
of these teams experienced inactive participants, a 
conflictual climate, and degraded relationships 
(Järvenpää et al., 1998; Majchzrak et al., 2004; Ortiz de 
Guinea et al., 2005).  

5.1. Theoretical and managerial 
implications  
Our study has several theoretical and managerial 
implications. On a theoretical side, we were interested in 
defining and identifying the dimensions and antecedents 
of team virtuality. We were inspired from a 
multidimensional model developed by Kirkman and 
Mathieu (2005) and introduced some extensions to 
ameliorate it. With regard to this definition, virtuality 
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levels are basically derived from ICT use. However, 
contrary to their assumption, we argue that virtuality does 
not necessarily increase with the use of ICT tools. Thus, 
to assess virtuality we propose an alternative scale, based 
on the degree of naturalness of the media used, that refers 
to the ability of the media to build parameters of face-to-
face context (Kock, 2004). Moreover, we think that 
intensive and regular communications through a set of 
ICT tools contributes to decrease team virtuality and, 
therefore, to enhance performance.   

We also conducted the first study on the links between 
virtuality and performance. In this regard, we discovered 
a new variable, which can shape team performance. 
Combinations of virtuality antecedents generate different 
levels of virtuality, which differently influence team 
performance. Consistent with our definition of virtuality, 
we find that low virtuality is associated with high or 
moderate performance whereas high virtuality generates 
ineffective results and processes. In this respect, our 
research constitutes a first step, which needs to be 
confirmed by other studies. 

From a managerial point of view, our results put an 
emphasis on ICT importance in virtual teams.  Virtual 
team managers have to pay a particular attention to ICT 
issues. As high performance teams have a low virtuality 
levels, managers have to ensure ICT availability and 
facilitate their access to team members. They also have to 
check their effective use by team members. Besides, as 
frequent interactions reduce team virtuality, virtual team 
managers have to establish communication routines that 
favour regular interactions, consistent and immediate 
feedback, and a constructive interaction style. Team 
members must accept and respect team norms and team 
values. 

5.2. Limits and future extensions  
Some limits related to this study should nevertheless be 
noted. From a methodological point of view, we 
conducted a qualitative study with ten virtual teams. This 
method may be suitable for the exploratory aspect of the 
study that we conducted. However, for future extensions, 
a quantitative approach may help confirm our results. A 
survey on a larger sample of virtual team members may 
be more appropriate to evaluate the impacts of team 
virtuality on performance. 

In addition, some variables, which were not included in 
our study may very well be significant performance 
variables. For example, cultural diversity may 
considerably influence performance outcomes, yet this 
was not analysed because of its irrelevance to our 
context. Indeed, although some teams were global, their 
members shared the French culture and its values. In 
different contexts, cultural diversity may have to be taken 
into account to evaluate team performance (Järvenpää 
and Leidner, 1999). In addition, as our propositions were 
tested in an educational context, the results may differ in 
a professional context. That is why a validation in a 
professional context would be required to generalize our 
results. 
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