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Abstract

Diversity in the national background and culture of team members is common in virtual teams. An experimental
study, with short term teams, was undertaken to examine the effect of cultural diversity on team effectiveness and to
examine if this effect changes depending if the team worked face-to-face (F2F) or virtually. Heterogeneous teams
were created that had greater diversity than homogeneous teams of individualism/collectivism values, different
languages spoken, country of birth, and nationality. The teams worked on a desert survival task either F2F or
virtually (via audioconference and electronic chat tools). The overall results indicated that heterogeneous teams
were less satisfied and cohesive and had more conflict than the homogeneous teams, although there were no
statistical differences in team performance levels. However, examining just the heterogeneous teams found that
the performance of the virtual heterogeneous teams was superior to that of the F2F heterogeneous teams. The
results support Carte and Chidambaram’s (2004) theory that the reductive capabilities of collaborative technologies
are beneficial for newly-formed diverse teams.
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Introduction

Teams offer companies potentially effective ways to combine the various skills, talents
and perspectives of a group of individuals to achieve corporate goals. With globalization,
transnational teams are a reality (Earley and Mosakowski 2000) and need to be studied
(Hambrick et al. 1998). These teams are usually made up of members from different national
backgrounds, meaning the members come from different national cultures, possibly speak
different languages, and were raised in different countries that may have different value
systems. Today’s electronic communication capabilities makes it easier and common for
these team members to work together while being physically located in different cities
or countries. These geographically-distributed teams are commonly referred to as virtual
teams. The degree of geographic dispersion within a virtual team can vary widely from
having one member located in a different location than the rest of the team to having each
member located in a different country. Virtual teams that span multiple countries create
the strong possibility that members of the team will have diverse national backgrounds
(Evaristo 2003; Powell et al. 2004). Understanding the possible impacts of this diversity on
team performance is important for today’s organizations.
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The purpose of this study is to examine the effect of cultural diversity on team processes
and performance and to examine if this effect changes depending on the communication
mode used. In their theory paper, Carte and Chidambaram (2004) proposed that the reductive
capabilities of collaborative technologies (e.g., electronic tools such as email, group support
systems, computer conferencing) can reduce the negative effects of diversity early in the
life of a diverse team. If the effect of cultural diversity is different for teams communicating
electronically versus those communicating face-to-face (F2F), this may have important
implications for the design of virtual teams (i.e. those using information and communication
technologies (ICT) as their primary communication media) and their organizations. For
example, as Carte and Chidambaram suggested, diverse virtual teams may be better off not
meeting F2F until relationships have been developed. Minimizing the salience of surface-
level diversity by avoiding F2F meetings early in the life of team may reduce the potential
negative impact of this diversity.

An experimental method was used to examine the effect of cultural diversity on F2F
and virtual short-term, project teams. In this experiment, virtual teams communicated via
audioconference (telephone conferencing) and a synchronous chat system. An audioconfer-
ence phone system was chosen as the main communication tool for the virtual teams since
studies of several on-going industry-based virtual teams (Staples et al. 2004) found that the
most common way teams met were via audioconferencing, with other electronic tools used
as needed during the audioconference meeting (e.g., electronic white-boards, synchronous
chats, instant messaging). Choosing audioconference and synchronous chat as the com-
munication channels for the virtual teams also addresses Baltes et al. (2002) call for more
relevant research using industry-adopted communication tools, such as audioconferencing.

This paper is organized as follows. In the next section, the theoretical background and
relevant literature are presented and the hypotheses for the study are developed. The method-
ology used to test the hypotheses is then presented, followed by a description of the results.
The final section discusses the findings and limitations, and offers suggestions for future
research.

Theoretical Background and Development of Hypotheses

As reviewed by Milliken and Martins (1996), different aspects of diversity in teams have
been investigated including observable differences such as race, ethnicity, gender, and age,
and unobservable differences such as skills, information and knowledge, values, cognitive
processes, and experience. Variety in overt characteristics (readily observable traits) is
typically referred to as surface-level diversity, while variety in unobservable characteristics
is referred to as deep-level diversity (Carte and Chidambaram 2004).

There can be both positive and negative aspects of team diversity. Value in diversity comes
from increased creativity, innovation and flexibility (Jehn, Northcraft and Neale 1999; Lau
and Murninghan 1998; McLeod et al. 1996). A variety of perspectives and experiences
(i.e., deep-level diversity) can bring more information and ideas into the team, stimulate
thinking, and can bring different networks of contacts and resources to the team. When the
deep-level diversity is relevant to the task facing the team, higher-quality outcomes should
result; however, if the variety is not relevant to the task, then there is no basis for expecting
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the diversity to enhance the team’s activity. Therefore, the beneficial effect of deep-level
diversity within a team is contingent on the relevance of the diversity to the team’s task
(McLeod et al. 1996).

Negative aspects of team diversity include communication difficulties, misunderstand-
ings, decreased cohesion and increased conflict. These process losses result in decreased
performance and satisfaction (Hambrick et al. 1998; Lau and Murninghan 1998; Williams
and O’Reilly 1998). Social identity theory, social categorization theory and the similar-
ity/attraction paradigm suggests that the negative effects associated with diversity are
due to the creation of in-groups and out-groups (Carte and Chidambaram 2004; Salk and
Brannen 2000). People implicitly categorize themselves into subgroups according to salient
cues and identify more closely with people they perceive as being similar to themselves.
They do this to achieve and maintain positive self-identity. As in- and out-group charac-
teristics become salient within subgroups, individuals become more biased towards their
subgroup. Emotional attachments to the subgroups become potential sources for interper-
sonal and relationship conflict with members of other subgroups. Relationship conflict
reduces satisfaction and team performance. Lower personal attraction to group members,
higher turnover, and poorer communication also results in reduced social integration and
cohesion. If group members are diverse on multiple attributes that align together, strong
faultlines can develop which create further subgroup problems and team development prob-
lems (Lau and Murninghan 1998).

The effect of the different types of diversity on team outcomes is significantly affected by
time (Carte and Chidambaram 2004). When groups newly form, they have little information
about each other than observable characteristics. Members try to make sense of each other
and their task. If surface-level diversity is present, members may use salient characteristics
to implicitly categorize themselves into subgroups, creating the negative effects described
above (Lau and Murninghan 1998). Although surface-level traits are immediately apparent
upon team formation, deep-level traits become salient as the team members interact over
time. The potentially positive effects of deep-level diversity take time to emerge. Therefore,
in the short-term, diverse teams typically perform worse than homogeneous teams due to
the early impacts of surface-level diversity. Empirical research has found this pattern in that
team diversity benefits seem to be obtained after a team has interacted for some time and
relational ties have been developed (Carte and Chidambaram 2004; McLeod et al. 1996;
Watson et al. 1993).

While there are many different types of diversity, this study focuses on differences in the
national and cultural background of team members. Cultural background has elements of
both surface-level characteristics and deep-level characteristics. Surface level characteristics
that can vary depending on where one was born and/or nationality include race and ethnic
characteristics and native language. Deep-level characteristics that will vary for people
from different countries are cultural values. The national culture one grows up and lives
in influences thinking, expectations, and behavior (Evaristo 2003; Hambrick et al. 1998).
This study focuses on surface-level cultural diversity specifically in terms of nationality,
country of birth and native language, and on one deep-level aspect of cultural diversity
– individualism/ collectivism values. This aspect of national culture and the reason for
including it is explained next.
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National culture is a complex construct to define and study. A common definition
of national culture (Evaristo 2003) is offered by Hofstede (1980). He defines culture
“as a collective phenomenon, because it is at least partly shared with people who live
or lived within the same social environment where it was learned. It is the collec-
tive programming of the mind that distinguishes the members of one group or cate-
gory of people from another.” Hofstede’s research defines national culture in terms of
five value dimensions: individualism/collectivism (personal interests versus group inter-
ests), power distance (acceptance of inequality), uncertainty avoidance (dislike for am-
biguity), masculinity/femininity (assertiveness and focus on work goals versus personal
and family goals), and time horizon (sometimes called Confucian dynamism – short-
term versus long-term orientation) (for more information on the dimensions and how
they were derived, see Anderson and Hiltz 2001, Bond 1988, Evaristo 2003 or Hofstede
1983).

While recognizing the importance of the five dimensions, this study focuses on the indi-
vidualism/collectivism dimension due to its potential relevance to the phenomenon being
study – team performance. Individualism/collectivism indicates how an individual puts
his/her interests ahead of the team’s interests. Research has found that people from col-
lectivist cultural backgrounds are more willing to help people, make personal sacrifices
and are more cooperative than people from individualist cultural backgrounds (McLeod
et al. 1996). Therefore, individualism values potentially affect communication and coordi-
nation patterns among individuals working in teams and their expectations (Earley 1989).
In high individualistic cultures, people rely on the use of words to convey meaning whereas
in low individualistic/high collectivistic cultures, tone of voice, timing, facial expressions
and behavior are also important parts of the communication (Anderson and Hiltz 2001).
The individualism/collectivism dimension has also been used in previous research to rep-
resent respondents’ national culture (e.g., Kessapidou and Varsakelis 2002; Stedham and
Yamamura 2004), and Sondergaard (1994) suggests it is the most validated of Hofestede’s
five dimensions.

It is expected that due to the in-group and out-group problems described above, surface-
level diversity regarding national background will lead to lower cohesion and greater conflict
in the early life of a team. This in turn leads to lower team performance and satisfaction.
Teams that are highly diverse on individualism/collectivism values will have people on the
team that have different expectations and values regarding communications and interaction
patterns. Some people will be willing to cooperate and sacrifice for the overall team, and
some will not. This also could create conflict and lower cohesion, contributing to lower team
outcomes. Differences in native languages can also contribute to communication difficulties
within teams (McDonough et al. 1999). If the cultural diversity is not beneficial to the task
the team is performing, then there would be no offsetting increase in performance over time
and the diverse teams would be expected to perform worse than homogeneous teams. Thus,
in this context, our first hypothesis is:

Hypothesis 1 – Higher levels of cultural diversity will be associated with lower cohesion and higher conflict, and
lower team outcomes (i.e., team performance and satisfaction).
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Carte and Chidambaram (2004) propose that communication technologies have bundles
of capabilities and these capabilities can be categorized as two types: reductive or additive.
Reductive capabilities reduce aspects of communication and speech patterns that would
be present in traditional face-to-face communication. Reductive capabilities include visual
anonymity (identification is limited), equality of participation (normal turn taking may
be reduced), and asynchronous communication (immediate feedback is limited). Additive
capabilities enhance normal communication exchanges and include coordination support
(tracking resources and project progress), electronic trails (creating records and retriev-
ing information) and enhanced functions (decision making tools, file transfers and rich
messaging).

Carte and Chidambaram (2004) further suggest that the bundles of capabilities are most
useful at different stages of a diverse team’s development. Specifically, reductive capabil-
ities are valuable early in the life of a diverse team, whereas the additive capabilities will
add value later in a team’s life (i.e., after a shared team identity is established), by providing
support for decision-making and coordination. This study is particularly focused on the po-
tential benefits of reductive capabilities in the functioning of a newly-formed diverse team.
The key reductive capability is visual anonymity since this reduces the immediate saliency
of surface-level diversity. Team members can assess inputs from others and form opinions
based on merit, without surface-level diversity affecting judgments. Decreasing perceived
surface-level diversity potentially reduces the team member’s categorization processes,
thereby reducing the formation of perceived in-group and out-groups. Less disintegration
of the team into subgroups should improve team interaction processes by reducing interper-
sonal disagreements and conflict, resulting in higher cohesion, team performance and team
satisfaction. Enhanced equality of participation can increase participation, allow minority
opinions to be heard, and foster a sense of belonging to a group. Asynchronous commu-
nication can also benefit a newly-formed team since members will have time to consider
how they should say things, potentially reducing quick reactions, miscommunication and
attribution errors (Carte and Chidambaram 2004).

As mentioned in the introduction, to mirror virtual team practice, the virtual teams in
this study communicated with telephone conference and electronic chat tools, with the par-
ticipants choosing how frequently to use one or both of the tools. The reductive capabilities
of these communication media would not be at the extreme ends of the potential to reduce
salience of diversity (Carte and Chidambaram 2004); however, some reductive capabilities
are certainly present in this bundle of communication media. For example, although com-
municating with media richer than a pure text-based system, our virtual teams did not have
visual contact and they communicated using disguised names. Therefore, visual anonymity
was present. However, telephone use does allow one to hear tone and voice expression
(such that the amount of verbal cues and ability to notice different language accents are
relatively high compared to another medium like an electronic text-based message system
(Baltes et al. 2002)). Telephone conference is high on synchronicity since the conversations
happen in real-time and the chat tool used was a synchronous tool. Therefore, the asyn-
chronous communication reductive capability potential benefits were very limited in this
study. Equality of participation through the electronic chat tool and the telephone would
potentially be higher than face-to-face communication, although not as high as in a pure
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text-based chat system. Overall, consistent with Carte and Chidambaram’s (2004) propo-
sitions, we expect the reductive capabilities in the communication media used by virtual
teams to reduce the salience of surface-level diversity. In addition, we also expect that the
elimination of visual cues will reduce the visibility of different communication and inter-
action styles, and the visibility of negative reactions to this diversity, reducing the negative
impact on a team having members with different individualistic/collectivistic expectations
and values. Hence, we propose that the negative effects of cultural diversity (surface-level
diversity and individualism value diversity) in virtual teams would be reduced by the lack of
traditional face-to-face communication. In teams with low diversity (i.e., culturally homo-
geneous), we do not expect to see differences between the face-to-face and virtual teams.
Thus:

Hypothesis 2 – Communication mode moderates the relationships between cultural diversity and team processes
and outcomes. Specifically, culturally heterogeneous virtual teams using communication technologies with reduc-
tive capabilities will have higher cohesiveness, less conflict, better task performance, and higher satisfaction than
culturally heterogeneous F2F teams.

The methodology used to test these hypotheses is described next.

Methodology

Participants

Seventy-nine teams participated in the 2 × 2 experiment (see Table 1). Team size was
designed to be 5 people, although some last minute no-shows resulted in 4-person teams
(which was deemed to be acceptable in terms of stimulating enough interaction; three person
teams were not allowed). In total, 380 people participated. For adequate power, a minimum
of 15 teams per cell (Thompson and Coovert 2003) was required and exceeded for all
cells.

Participants were university students (60% undergraduate; 40% graduate students) with
a fairly even gender split (i.e., 58% female). Diversity of student mix and diversity of gender

Table 1. Experiment design and sample information.

Cultural diversity

Homogeneous (low) Heterogeneous (mixed – high)

Communication mode
F2F 21 teams 19 teams

12 teams∗ 5 person + 9 teams∗ 4 person (n = 96) 18 teams∗ 5 person
+ 1 team∗ 4 person (n = 94)

Virtual 20 teams 19 teams
17 teams∗ 5 person 17 teams∗ 5 person

+ 3 teams∗ 4 person (n = 97) + 2 teams∗ 4 person (n = 93)
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Table 2. Background of subjects.

Country of birth Number of people Percentage (%)

Canada or U.S.A. 195 51.3
Asia 126 33.2
Europe 17 4.5
Africa 11 2.9
South America 11 2.9
Middle East 9 2.4
Mexico 8 2.1
Central America 2 0.5
Australia 1 0.3

380

was similar in the four cells (i.e., there were no statistical differences on Blau heterogeneity
indexes: F(3,75) = 0.9, p > .10; F(3,75) = 0.2, p > .10, respectively). The two largest
groups (see Table 2) in terms of country of birth were people born in Canada or the U.S.A.
(51%) and in Asia (33%), providing good variance on cultural values (Hofstede 1983) and
surface-level diversity.

Participation of subjects was voluntary and was not linked to any courses or course credit.
Subjects each received $15 for participating. As a team performance incentive, the top teams
in each treatment cell were also given a $20 per person bonus. Subjects were drawn from
across multiple faculties of a large university campus and were combined into teams with
members from different areas as much as possible to minimize previous knowledge of fellow
team members. To test for previous history, we did ask subjects in a post-questionnaire if
they knew any of their teammates prior to the start of the experiment (i.e. knew them in
any way – we didn’t ask if they worked with each other before). Seventy percent knew
nobody on the team and 24% knew only one person, implying that the team did have
very low prior history since 94% knew none or only one member of the team prior to the
study.

Decision task

A decision-making task that required interaction and communication and that had an expert
solution available (to create a measure of the team’s performance) was needed. We also
wanted a task where the cultural diversity was unlikely to be of benefit so that the potential
positive influences of different views did not confound the possible negative effects of
diversity on interactions and team processes. Johnson and Johnson’s (1994) desert survival
task was chosen since it was a scenario that few people would have relevant experience in
and cultural background was not likely to be beneficial. In this task, participants first read
a short document that places them into an airplane crash scenario in a desert with the rest
of their teammates. There are twelve items that participants have to rank in order of their
importance for survival. This is done first individually and then as a team. This task has
been used frequently in small group research (e.g., Bottger and Yetton 1987; Haslam et al.
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1998; Rogelberg and O’Connor 1998; Straus 1996) and has similarities to problems dealt
with by temporary teams on the job (Thompson and Coovert 2003). It is mostly a Quadrant
II task in McGrath’s (1984) group task circumplex, since it is an interdependent intellective
task (Potter and Balthazard 2002). It requires teams to solve a problem that has a correct
answer (i.e., an expert’s answer). It also has aspects of a judgment/decision making task
since a team member can not prove the correctness of his/her answer and has to persuade
teammates, and has aspects of a negotiation/cognitive-conflict task since teammates have
to discuss and resolve differing opinions regarding survival strategies and the ranking of
the items (Thompson and Coovert 2003).

Design and procedure

Four experimental conditions corresponding to two media types (i.e., communication mode)
and two degrees of cultural diversity were created (see Table 1). The face-to-face (F2F)
teams met in a room and worked on the task around a table without any computer tools.
The virtual teams did not meet F2F. They worked in separate rooms (within the same
building) so they could not see each other as they interacted. They communicated as a team
via telephone conference and a synchronous electronic chat system on PC’s (implemented
through Lotus Notes – see Figure 1). It was up the team’s members to decide how they
used the media choices. Some teams used both extensively, whereas others tended to use
one medium more than the other, with telephone usually being the medium of choice in the
situation.

The cultural diversity treatment was created using information gathered from sub-
jects in a pre-questionnaire they completed before they were assigned to experimen-
tal teams. This allowed us to collect information used to create homogeneous and
heterogeneous groups. Two of the indicators of cultural diversity were used to cre-
ate these teams. A score for the individualism/collectivism index of Hofstede’s Val-
ues Survey Module 1994 (VSM 94) was used (using Hofstede’s formula), along with
information on the subject’s first language. Variety of subjects’ language has been
previously used as an indicator of diversity of national background (e.g., Ander-
son and Hiltz 2001; Mortensen and Hinds 2001) and the individualism/collectivism
dimension has also been used in previous research to represent respondents’ na-
tional culture (e.g., Kessapidou and Varsakelis 2002; Stedham and Yamamura 2004).
Creating teams that had dissimilar individualism/collectivism scores (i.e., the
high diversity/heterogeneous teams) placed people on the same team that poten-
tially had different expectations and values regarding communications and inter-
action patterns, which, as previously explained, could affect team processes and
outcomes.

The subjects were assigned into teams of five such that the homogeneous teams had
members with all the same first language (i.e., no diversity on first language characteristics)
and similar values on their individual scores on the individualism index. Specifically, the
team members’ scores of the individualism index had a standard deviation of less than
twenty (the range obtained for the VSM individualism scores was −45 to 225 so a standard
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Figure 1. A sample screen view of the synchronous chat system.

deviation of 20 indicates fairly similar individual scores). For the culturally heterogeneous
teams, there were two or more first languages among the team members (i.e., diversity
within the team on first language background) and their scores of the individualism index
measure had a standard deviation of more than forty (i.e. much more variance in the scores
than in the homogeneous teams). The effectiveness of this procedure was checked upon
completion of the experiments. The average standard deviation for the homogeneous teams
and heterogeneous teams were 16.6 (standard deviation of 6.7), and 55.5 (standard deviation
of 12.7), respectively. These means are statistically significantly different (t77 = 16.8, p <

.001), indicating that the creation of the diverse and similar teams on this dimension was
successful. Note, this treatment was not attempting to create teams that were high or low
on the individualism index; the purpose was to create teams with members that had similar
values (i.e. low diversity) and teams with members that had different values (i.e., high
diversity). Consistent with this, the average individualism index scores for the homogeneous
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and heterogeneous teams were relatively similar (97.2 and 87.6, respectively; t77 = 1.6,
p > .05). The mean team values (ranging from 39 to 165) indicate that, on average,
the teams held scores closer to the individualism end of the scale (i.e., Hofstede’s VSM
manual suggests that 100 indicates individualism, whereas scores approaching zero indicates
collectivism).

The diversity of team members’ reported nationality and country of birth (collected
in the pre-questionnaire) were examined by creating Blau’s (1977) index of heterogene-
ity (D) for these two indicators of national culture. Blau’s nationality index values for
the diverse treatment teams and the homogenous treatment teams were statistically dif-
ferent at 0.53 and 0.16, respectively ((t77 = 8.48, p < 0.001). Blau’s country of birth
index values for the diverse and homogenous teams were also statistically different at
0.63 and 0.21, respectively ((t77 = 9.64, p < 0.001). The specific diversity of country
of birth, combined into regions (see Table 2), was also examined. For the homogeneous
treatment teams, 54% of all teams had all members born in the same region, 37% of
the teams had members from two regions, 7% were from three regions, and 2% of the
teams had members from four regions. For the heterogeneous treatment teams, no teams
had all team members born from the same region, 32% had people born in two of the
regions, 50% had people born in three regions, and 18% had people born in four of the
regions. This analysis supports that the treatment did create teams with different levels
of diversity, with respect to the indicators of national background and culture that were
measured.

Experimental procedure
Participants first completed a questionnaire that collected information on their background
and their cultural values as per the VSM questions (Hofstede 1994). Based on that informa-
tion, the homogeneous and heterogeneous teams were created and scheduled for the task.
Upon arriving, members of the F2F teams were led to one room and asked to sit around a ta-
ble. The experiment started with participants being given the description of the task descrip-
tion and then being given ten minutes to individually read and rank the survival items. They
then worked together for up to forty-five minutes to discuss and agree on a ranking that was
submitted as their team’s recommendation. Upon arrival, members of the virtual teams were
individually given a short training session (less than five minutes since the system was quite
simple) for the synchronous chat tool and then they waited in their separate offices until all
team members were ready to begin. When they were all ready, team members were also given
ten minutes to work individually. At the end of this period, the coordinator phoned all team
members to establish the conference call. The electronic chat system was also activated at the
same time. The team discussed their views for a maximum of 45 minutes and agreed upon a
solution that was submitted to the coordinator electronically. A post-questionnaire was com-
pleted by all subjects after their team’s solution had been submitted. The post-questionnaire
contained measures for the dependent variables, except for the performance construct (which
was obtained by comparing the team’s answer with the expert’s answer, as per the desert task
manual).
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Construct measurement

The pre-questionnaire gathered demographic data and measured Hofstede’s VSM five
cultural dimensions (Hofstede 1994). The post-questionnaire measured the individual’s
satisfaction with team process using Green and Taber’s (1980) scale (Cronbach’s alpha =
.77). Cohesion (Cronbach’s alpha = 0.79) and conflict (Cronbach’s alpha = 0.65) were
measured using Lind’s (1999) scales, which were based on Van De Ven and Ferry’s (1980)
measures. Team performance was assessed by comparing the team’s recommendation with
the expert ranking of the survival items. The unit of analysis was at the team level so
the individual responses for satisfaction with team process, cohesion and conflict were
aggregated to the team level. Average rwg (James et al. 1984) values were 0.88, 0.85
and 0.78 respectively, indicating it was valid to perform the aggregation (i.e., greater
than 0.70). Analysis to determine statistically significant differences between the treat-
ments groups was done with MANOVA analysis (H1) and t-tests (H2 – due to the re-
duced sample size). One-tail p-values were used, consistent with the directionality of the
hypotheses.

Results

The construct scores for the dependent variables are presented in Tables 3 through 6.
Hypothesis 1 was tested with MANOVA procedures. Statistically significant differences
between cells E and F were examined for all four dependent variables. The Omnibus test
was significant (F(4,74) = 2.80; p = 0.03). Univariate F-tests showed that the team attitudes
and conflict were all statistically significant (Satisfaction with Team Process F(1,77) = 9.78;
p = 0.001; Cohesion F(1,77) = 7.88; p = 0.003; Conflict F(1,77) = 3.32; p = 0.036). Team
performance was not statistically significant (F(1,77) = 0.05; p = 0.42). Examination of
the construct scores showed that cohesion and satisfaction were higher in the homogeneous
teams and conflict was lower. Therefore hypothesis 1 was partially supported in that the
diverse teams had poorer team processes (cohesion and conflict) and lower satisfaction;
however, the performance of these teams was not statistically less than the homogeneous
teams.

Hypothesis 2 was also partially supported. Examination of only the culturally diverse
(i.e., heterogeneous) teams, found that there was a statistically significant difference in the
team performance (cell D versus B: t (36) = 1.71, p = 0.048). The cell means (B and D) show
that team performance scores were superior for the virtual heterogeneous teams compared to
the F2F heterogeneous teams, indicating the virtual team rankings were closer to the expert
ranking (i.e., they performed better). There were no statistically significant differences in
the performance of the F2F homogeneous teams and the virtual homogeneous teams. There
were no statistically significant differences in any of the team attitudes or conflict levels
across the F2F and virtual homogeneous teams or across the F2F and virtual heterogeneous
teams.
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Table 3. Satisfaction with team process scores (a low score indicates a more positive
view of team process; aggregated for each team).

Diversity

Homogeneous (low) Heterogeneous (mixed – high)

Communication mode
F2F Cell A Cell B

Mean = 1.68 Mean = 1.88
SD = 0.29 SD = 0.39
N = 21 N = 19

Virtual Cell C Cell D
Mean = 1.55 Mean = 1.80
SD = 0.27 SD = 0.33
N = 20 N = 19

(Combined) Cell E Cell F
Mean = 1.61 Mean = 1.84
SD = 0.29 SD = 0.35
N = 41 N = 38

Table 4. Cohesion scores (higher scores = more cohesive team; aggregated for each team).

Diversity

Homogeneous (low) Heterogeneous (mixed – high)

Communication mode
F2F Cell A Cell B

Mean = 4.39 Mean = 4.17
SD = 0.37 SD = 0.37
N = 21 N = 19

Virtual Cell C Cell D
Mean = 4.42 Mean = 4.20
SD = 0.26 SD = 0.37
N = 20 N = 19

(Combined) Cell E Cell F
Mean = 4.40 Mean = 4.19
SD = 0.32 SD = 0.36
N = 41 N = 38

Discussion

In a recent review of virtual team research, Powell et al. (2004) suggested that diversity
may be less apparent in virtual teams, potentially reducing the process losses caused by
cultural heterogeneity. Carte and Chidambaram (2004) went considerably beyond this to
suggest how different types of diversity affect team functioning, propose how different
types of electronic communication can affect the impact of diversity, and propose how time
changes the effects. The main contribution of our paper is to test a subset of Carte and
Chidambaram’s propositions. Whether or not the reductive capabilities of communication
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Table 5. Conflict scores (higher = less team conflict: aggregated for each team).

Diversity

Homogeneous (low) Heterogeneous (mixed – high)

Communication mode
F2F Cell A Cell B

Mean = 4.35 Mean = 4.14
SD = 0.43 SD = 0.48
N = 21 N = 19

Virtual Cell C Cell D
Mean = 4.43 Mean = 4.30
SD = 0.35 SD = 0.34
N = 20 N = 19

(Combined) Cell E Cell F
Mean = 4.38 Mean = 4.22
SD = 0.39 SD = 0.42
N = 41 N = 38

Table 6. Team performance scores (lower score = higher performance in terms of matching experts solution).

Diversity

Homogeneous (low) Heterogeneous (mixed – high)

Communication mode
F2F Cell A Cell B

Mean = 42.52 Mean = 46.00
SD = 12.07 SD = 9.12
N = 21 N = 19

Virtual Cell C Cell D
Mean = 43.00 Mean = 40.53
SD = 9.84 SD = 10.58
N = 20 N = 19

(Combined) Cell E Cell F
Mean = 42.76 Mean = 43.26
SD = 10.90 SD = 10.13
N = 41 N = 38

media could reduce the negative effects of national background and cultural diversity in
newly-formed teams was examined.

This idea (Hypothesis 2) was partially supported indicating that the reductive capabilities
with communicating via telephone and electronic chat did reduce the negative impact of team
diversity. Although performance was higher in the virtual heterogeneous team compared
to the F2F heterogeneous team, there were no statistical differences in the satisfaction,
cohesion or level of conflict (although all had slightly better mean values for the virtual
teams). Post-hoc analysis was done to examine the robustness of the findings. The teams
were split into those that were high on the Blau’s heterogeneity index for nationality (i.e.,
highly heterogeneous = high diversity) and teams that were low (i.e., homogeneous). In the
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heterogeneous teams, the virtual teams had statistically better performance and statistically
less conflict than in the heterogeneous F2F teams. There were no significant differences in
the homogeneous teams. These findings are consistent with the findings of Hypothesis 2
and add support to the idea that reductive capabilities may also reduce conflict.

These results have important implications for practitioners. Conventional wisdom is that
virtual teams should have a project kick-off meeting that is held F2F. This helps establish
social bonds and relationships. However, as suggested by Carte and Chidambaram (2004)
and supported by the results of this study, this practice should only be followed if the teams
are homogeneous. If teams are diverse, especially on surface-level elements, then rich media
meetings, such as F2F, should be avoided until a team identity has been established. Teams
should communicate using collaborative technologies that have reductive capabilities. In
this way, the creation of subgroups that hurt team processes and outcomes is minimized.
If the surface-level diversity is low in the team, then the practice of early F2F meeting is
likely advantageous.

Partial support was also found for hypothesis 1 in that diverse teams overall (i.e., teams
in both communication treatment modes combined) had more negative attitudes toward
their team (satisfaction and cohesion) and more conflict. This is consistent with previous
theory and research regarding the negative effect of cultural diversity on team interactions
(e.g., Johansson et al. 1999; Kayworth and Leidner 2000; Maznevski and Chudoba 2001;
Sarker and Sahay 2002; van Ryssen and Godar 2000). Interacting with people with similar
cultural values, native language and national background leads to a cohesive team and less
conflict presumably because subgroup fractures do not form.

Ideas for future research and limitations

There are many possible extensions for this work. We simply examined two levels of diver-
sity – low and relatively high. Examining different degrees of heterogeneity could be valu-
able to examine if and when faultlines develop (Lau and Murninghan 1998). Homogeneous
groups are similar so faultlines do not develop. In highly heterogeneous teams, few com-
monalities exist for the basis of creating in-groups and faultlines (Earley and Mosakowski
2000). However, in-groups should be strong under moderate diversity since some team
members would share characteristics that could be the basis for subgroup identity. Specif-
ically creating conditions that vary the level of in-group creation would be valuable to see
if the impact of virtual communication changes with the level of in-group creation.

Diversity of national background and national culture is multi-faceted and is a chal-
lenge to assess adequately. We created teams that were diverse on four aspects – coun-
try of birth, nationality, native language, and the individualism/collectivism dimension of
Hofstede’s measure of national culture. Although we feel that these provided reasonable
indications of team-level cultural diversity, there are other aspects of national culture that
could be examined (e.g., the other four Hofstede dimensions) and they could be exam-
ined singularly or together to see if complex interactions are present. For example, power
distance could be important to the way team member interact, if there is diversity of sta-
tus present in the team. Ethnicity could also be examined since it may be a more direct
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assessment of surface-level diversity, which is the basis for the creation of subgroups early
in the life of a team. A limitation of our work is that we did not directly measure eth-
nicity; however, people with the same birth country and language are more likely to be
of the same ethnic background (although not always since many countries have multi-
ple ethnic groups). Research determining which aspects of cultural diversity are the most
important to team functioning would also be valuable. If one or two aspects were iden-
tified as being critical, companies could use this information to create a diagnostic tool
used to identify good candidates for working in virtual teams and/or to identify training
needs.

We deliberately studied a team that had a short life (about one hour) in order to examine
if the potential for reductive capabilities of electronic media were of benefit in the early life
of a team, as proposed by Carte and Chidambaram (2004). While we feel the time frame
we chose was likely short enough such that a sense of team identity did not develop, future
research should conduct longitudinal studies, measuring team identity, team processes and
performance at multiple time points. Also, adding in the additive capabilities of additional
media at different times would help identify the optimum time to do so. This would also
allow a more complete testing of Carte and Chidambaram’s theory since our study only
deals with early team life.

The type of task could be varied as well. Future research could examine a task where
cultural diversity is relevant to team performance. This would allow the net effect to be
determined and see when the positive benefits of deep-level diversity overcome the negative
impacts of surface-level diversity, and if these changes are consistent for teams that use
different communication modes.

Our study examined one bundle of electronic communication capabilities for a team
communicating synchronously and compared this to teams communicating F2F. The tech-
nology we chose was based on what we have seen in virtual team practice; however, there
are technologies that have stronger reductive capabilities. Research that varies the reductive
strength would be valuable since this would help identify the optimum set of technologies
for use early in a team’s life. For example, even though common in practice, it could be
that it is better to introduce telephone conferencing at a later stage in a team’s development.
There are also research opportunities to vary different other aspects of virtuality (time and
space) to examine if the findings are consistent for different types of virtual teams.

Conclusion

Diversity in national background and culture is common in transnational and virtual teams.
Understanding the potential advantages and disadvantages of this diversity is important for
organizations. Our study focused on the potential negative aspects of diversity in national
background and culture early in the life of a team and found that negative impacts appeared
to be reduced by using appropriate communication media. This finding supports Carte and
Chidambaram’s (2004) theory that reductive capabilities in collaborative technologies can
reduce the salience of surface-level diversity. Doing this early in the life of a diverse team is
beneficial since it allows a team identity to form and reduces the tendency of diverse teams
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to break into subgroups. Much more work needs to be done to understand diversity in teams
and how to manage it effectively.
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