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ABSTRACT
This study examined the idea that virtual team leaders may be able to reduce their
repertoire of behaviors by focusing on those behaviors that allow them to create the most
impact and distributing the remaining leadership roles to their teams. This research
investigated the impact of both leadership roles from Quinn’s (1988) model of leadership
and team processes from Marks, Mathieu, and Zaccaro’s (2001) taxonomy of team
behavior on team emergent states (i.e., empowerment, psychological safety, potency, and
shared understanding) and effectiveness. Specifically, it examined whether external
leadership roles (i.e., innovator, broker, director, and producer) have a stronger positive
impact on team processes and outcomes than internal leadership roles (i.e., monitor,
coordinator, mentor, and facilitator) and whether action processes and interpersonal
processes account for more variance than internal leadership in emergent states and team
effectiveness.
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Team Process as a Substitute for Leadership in Virtual Teams
Virtual teams have become so common that more than half of all professional
workers in almost all industries work in virtual teams (Wakefield, Leidner, & Garrison,
2008). The growth of virtual teams may be attributed to the potential benefits they
provide to rapidly expanding organizations that must collaborate across organizational,
geographic, and temporal boundaries in order to remain competitive (Kahai, Huang, &
Jestice, 2012). In this context, virtual teams can help reduce travel, save time, overcome
coordination difficulties, and reduce the cost of replicating functions or working
collaboratively across geographic and temporal boundaries (Martins, Gilson & Maynard,
2004). However, because members of virtual teams primarily communicate via
communication technologies such as email, chat, and telephone, members of these teams
are likely to encounter difficulties resulting from their limited ability to share social cues
and contextual information from their environment. Furthermore, leaders of virtual
teams may encounter challenges exerting influence and building trust if they are
geographically separated from members of their virtual teams and, to compensate, team
members may have to take on more responsibility for leadership (Zigurs, 2003). This
suggests that leadership may become distributed in virtual teams with leadership roles
shared amongst the formal team leader and different members of the team (Zigurs, 2003).
However, in situations where roles and responsibilities are not clearly understood or
defined, the activities of virtual team members may overpower the efforts of a formal
virtual team leader and potentially limit the effectiveness of leadership behaviors within a
virtual team.
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To help understand what virtual team leaders can do to make virtual teams more
effective, it is also useful to understand what virtual team leaders do not need to do. A
review of the current literature suggests that most studies of virtual team leadership tend
to ignore the role of virtual team members and what they can do to enhance the efficiency
and effectiveness of virtual team functioning. However, studies specifically focusing on
the behaviors of virtual teams, and not virtual team leadership, provide evidence for the
role of virtual team members in enhancing team effectiveness by performing activities
that could duplicate or even overpower formal leadership (Bell & Kozlowski, 2002).
There is even some evidence suggesting that team process can be more important than
leadership in virtual teams (Lurey & Raisinghani, 2001). Specific examples where team
member actions could overpower leadership include functions relevant to monitoring and
development (Bell & Kozlowski, 2002; Hovarth & Tobin, 2001), daily strategy formation
and planning (Suchan & Hayzak, 2001), conflict management (Montoya-Weiss, Massey
& Song, 2001), and the ability of team members to contribute to the development of trust,
identity, and cohesion (Timmerman & Scott, 2006).
To improve understanding of leader roles in virtual team environments, the
purpose of this study was to identify the roles that virtual team leaders play and the roles
that virtual team members play in influencing emergent states and team effectiveness.
Understanding how leadership roles impact virtual team effectiveness and where team
processes may overpower leadership efforts may help leaders limit their repertoire of role
requirements when working with virtual teams, while simultaneously resulting in
improved team effectiveness.
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Quinn’s (1988) competing values framework and Marks et al.’s (2001) taxonomy
of team processes provide the conceptual frameworks to compare the behaviors of virtual
team leaders and virtual team members. Quinn’s competing values framework of
managerial leadership (1988) captures a number of suggested actions that virtual team
leaders might take to improve the effectiveness of virtual teams. Marks et al.’s (2001)
taxonomy of team processes, although still in its earlier stages of validation, captures
several of the processes discussed by researchers who are interested in learning about the
team member actions that make virtual teams effective. Furthermore, both Quinn’s
framework and Marks et al.’s taxonomy are structured in a manner that allows them to be
compared and provides the opportunity to examine where the actions of virtual team
members may have more influence on team effectiveness than formal virtual team
leadership.
The following sections provide an outline for the present study. In the first
section I provide an overview of virtual teams and the characteristics that differentiate
them from face-to-face teams. In the next section I describe the state of virtual team
leadership and how characteristics of virtual teams can impact how leadership is
understood and might manifest differently in the virtual team environment. This is
followed by a discussion of Quinn’s (1988) competing values framework, Marks et al.’s
(2001) taxonomy of team processes, and a discussion of the emergent states and team
effectiveness outcomes included in this study. Finally, an Input- Mediator-Outcome
(IMO) model (Ilgen, Hollenbeck, Johnson, & Jundt, 2005) of virtual team effectiveness
based on Marks et al. (2001) is presented and tested.
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Virtual Teams
Virtual teams by definition are “groups of geographically and/ or organizationally
dispersed coworkers that are assembled using a combination of telecommunications and
information technologies to accomplish an organizational task.” (Townsend, DeMarie, &
Hendrickson, 1998, p.17). These teams are often disbursed across temporal boundaries
and have the option to work both synchronously and asynchronously via technologies
such as email or instant messaging. They may have fluid memberships and shorter
lifecycles relative to face-to-face teams. And, whereas early definitions contrasted virtual
teams to face-to-face teams, more recent definitions suggest that virtual teams may
include some face-to-face interaction, although the extent of this interaction is not yet
clear (Martins et al., 2004). Virtual teams provide the added benefit of affording
organizations with the ability to source experts from remote locations (Bhappu, ZellmerBruhn, & Anand, 2001). In many cases these experts are professionals with previous
experience working in virtual teams and already have the technical knowledge and
abilities to make the team effective (Bell & Kozlowski, 2002). With sufficient direction,
these team members are also able to monitor their own performance and gather their own
feedback.
Virtual teams can come together and get reassigned relatively rapidly. This
means that members must be selected appropriately, and that member roles, tasks, and
processes should be clarified and communicated efficiently for these teams to be effective
(Zigurs, 2003). However, carrying out these activities can be become challenging
because members of virtual teams are often disbursed from one another and communicate
via information technologies (e.g., email, chat, telephone, and video conferencing), which
4

can make it more likely that they will encounter communication difficulties that do not
exist in face-to-face teams. For example, socio-emotional cues reflected in voice
inflections, gestures, facial expressions, and verbal cues are lost, as well as other cues
related to the social context, which may reflect social or expert status. The constraints on
sharing contextual information may make it difficult to exert influence, clarify roles and
expectations, and build trust as a result (Kayworth & Leidner, 2002).
Other impacts of interacting via communication media may include information
overload. The asynchronous communication environment that virtual teams operate in
can lead to multiple threads of information being shared in a non-linear fashion, making
it difficult to identify how individual messages fit into the broader communication
context. Managing the volume of messages from multiple senders and acting on them
can also add to the information load. In global and cross-cultural virtual teams these
communication issues can become even more complex because of language and cultural
differences, time differences, and differences in the quality of technological
infrastructure. The technological proficiency of individual users can also impact
communication patterns in virtual teams (Kayworth & Leidner, 2002).
Formal leaders of virtual teams are likely to be less present and have less access
to the daily activities of their team members because virtual team members are often
dispersed across geographies and time zones and use information technology to
communicate. As a result, some leadership roles may need to be transferred to members
of the virtual team (Bell & Kozlowski, 2002), leaving leaders and virtual team members
to take on role profiles that are broader or more specialized than in face-to-face teams.
For example, because of the difficulties conveying contextual information, virtual team
5

leaders may be required to spend more time clarifying goals, roles, and team norms to
ensure a common contextual understanding. Additionally, differing communication
patterns across cultures and contextual differences, such as the capabilities of
communication media, may mean that virtual team members will need to take on a
facilitator type role to ensure contributions from their team members and to help resolve
disagreements while accounting for local constraints. Members of virtual teams may also
need to take on additional roles, such as coordinating logistics to manage different time
zones, and to ensure that information is conveyed in a manner that does not impede
workflows. Even though, as others have suggested (Kayworth & Liedner, 2002), more
complex and diversified roles are required in virtual teams, only some of these roles
would be the domain of the leader, whereas responsibility for other roles may go to
members of the virtual team.
Taking this one step further, virtual team members are often experts who are
disbursed from their leaders and have high levels of responsibility, flexibility, motivation,
and empowerment. As such, they also tend to require high levels of trust, cooperation,
and self-management skills (Hertel, Greester, & Konradt, 2005), which are characteristics
similar to those of self-managed teams. However, virtual team members are just as
likely to be working remotely from one another, as they are to be working remotely from
a formal leader. Furthermore, virtual teams, unlike self-managed teams, are not likely to
exist as permanent teams within the organization (Yang & Shao, 1996). As a result,
virtual teams will frequently need to establish clarity and take on roles in short time
frames and not have the same opportunity that self-managed teams have to grow and
refine their role profiles overtime. Thus, in virtual teams the responsibility to set
6

direction and ensure performance will likely fall on the team leader because of the limited
time available for team members to discuss and come to agreement on roles,
responsibilities, and the team’s direction, while operational activities will become the
domain of team members (Carte, Chidambaram, & Becker, 2006).
Leadership in Virtual Teams
Given the value that virtual teams can provide to organizations when performing
at their level of potential, it is interesting that research on virtual team leadership is still
relatively new. The majority of work on virtual team leadership remains conceptual.
Very few studies have been conducted and the majority of these studies are laboratory
based with students as participants (Balthazard, Waldman, & Warren, 2009; Chen, Wu,
Ma, & Knight, 2011; Kahai, Fjermestad, Zhang, & Avolio, 2007; Horvath & Tobin,
2001). The researchers conducting the studies have investigated the relationship between
leadership and team effectiveness in varied controlled circumstances, such as the
presence or absence of a leader, the anonymity versus identifiability of team members, or
different technological contexts such as email, audio-conferencing, and group support
systems (Hertel et al., 2005; Kahai et al., 2007; Kahai et al., 2012). However, very few
studies have investigated e-leadership in the field (c.f. Al-Ani, Horspool, & Bligh, 2011;
Allen, 2005; Horvath & Tobin, 2001; Konradt & Hoch, 2007; Lawrence, Lenk, & Quinn,
2009; Wakefield et al., 2008).
Rather than focusing on the role of leaders in virtual teams, most of the articles
investigating e-leadership in the field focus more generally on the attributes leaders
possess, the tasks they need to accomplish, and the outcomes they need to achieve to be
perceived as effective and to help team members interact effectively to reach their highest
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potential (Avolio & Kahai, 2003; Hertel et al. 2005; Kayworth & Leidner, 2002; Zaccaro
& Bader, 2003; Zigurs, 2003). An exception to this has been Al-Ani et al. (2011) who
interviewed sixteen employees from a Fortune 500 corporation, who had or were
currently working in a virtual team, to identify important aspects of the virtual team
leader’s role. Their qualitative research identified the importance of goals, planning,
being a project champion, strong communication, and project management skills. More
recently, some research on virtual team leadership (cf., Chen et al., 2011) has started to
incorporate theory from the behavioral complexity approach (Denison, Hooijberg, &
Quinn, 1995), self-leadership (Manz, 1986), and shared leadership (Pearce & Conger,
2003). This study borrows from each of these approaches and primarily focuses on
shared leadership to determine if virtual team effectiveness results primarily from vertical
leadership roles, shared team process behaviors, or a combination of the two.
Many commonly referenced examples of leadership, such as transactional or
transformational leadership (Burns, 1978), initiating structure or consideration, directive
or participative, and task-oriented or relationship-oriented (Denison et al., 1995), suggest
that leaders can be classified as tending towards one leadership style or behavior over
another. However, behavior complexity theory describes effective leaders in terms of
their ability to recognize multiple and contradictory dynamics within an organizational
unit and to respond with multiple and potentially contradictory roles (Denison et al.,
1995). This situational need to address contradictions in values, roles, and needs can
sometimes be balanced by the roles and attributes of others when leadership is shared
(Yukl & Van Fleet, 1992). Individuals working in virtual teams may engage in selfleadership by integrating leadership roles or integrating team process related activities to
8

manage their own behaviors as well. Thus, virtual team members may share a number of
activities through self-leadership and shared leadership to complement formal leadership
and may even overpower some formal leadership roles.
Manz (1986) describes a view of self-leadership suggesting that individuals can
lead themselves to perform naturally motivating tasks or manage themselves to perform
tasks with lower levels of intrinsic motivation. Furthermore, there are strategies that can
be put in place to support individual self-control. Some of these include being able to
choose or impact the physical work context so that it enhances performance by
communicating norms and values that can enhance the psychological work context,
altering the task so that it becomes more intrinsically rewarding, and creating a strong
vision so that employees can have flexibility in achieving work outcomes. Virtual team
leaders can help to create these circumstances by communicating a strong vision and
establishing clear norms and values during the early days of team formation. With some
creativity virtual team leaders can also take advantage of the virtual environment to allow
team members to impact their physical work environment and address issues related to
their physical work context. Follow-up research from Manz and Sims (1987) supports
this view of leadership, suggesting that there are roles that leaders can engage in that will
help team members lead themselves. Specifically, leader behaviors that can help team
members set their own goals, and evaluate and reward their own performance, such as
clarifying expectations for performance and communicating and encouraging progress
towards task completion, were seen as helpful. Although these results do provide some
support for how leaders may work with remote teams, this research was not conducted in
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the virtual team environment. The current study further investigates how leader roles
might support virtual team functioning without conflicting with team process behaviors.
Shared leadership has also been presented as a theoretical perspective relevant to
virtual teams. According to Pearce and Conger (2003), shared leadership is, “a dynamic,
interactive influence process among individuals in groups for which the objective is to
lead one another to the achievement of group or organizational goals or both. This
influence process often involves peer, or lateral, influence and at other times involves
upward or downward hierarchical influence” (p. 1). In the case of virtual teams, where
formal leaders may not be as available to team members as their peers, some roles and
responsibilities for leadership may be shared or rotated amongst team members (Pearce,
Conger, & Locke, 2008; Zigurs, 2003). As team member influence moves both laterally
and vertically throughout the virtual team to achieve outcomes, the leadership that is
shared amongst team members may account for variance over and above that accounted
for by the behaviors of the formal vertical team leader (Ensley, Hmeileski, & Pearce,
2006).
Leaders can support self-leadership and shared leadership in virtual teams by
creating formalization through a strong vision, plans and goals; creating a motivational
context by develop cohesion amongst team members; and creating opportunities for team
members to receive feedback from their task. Having these conditions in place increases
the likelihood that team members will be able lead themselves and share roles with their
team members to create opportunities where team members take on roles that may have
more influence on team outcomes than formal leadership.
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Team Process and Emergent States
Models of teamwork tend to be based on the input-process-output (IPO)
framework developed by McGrath (1964); however, this method tends to limit the focus
of teams’ research to process-oriented variables (Ilgen et al., 2005). The IPO framework
(McGrath, 1964), according to Ilgen et al. (2005), should be expanded to include a
greater variety of mediator variables, such as emergent states like cohesion (Marks et al.,
2001), that focus on more than just team processes. Emergent states are qualities that
represent team member attitudes, values, cognitions, and motivations and are defined as,
“constructs … that are typically dynamic in nature and vary as a function of team context,
inputs, processes, and outcomes” (Marks et al. 2001). Emergent states include such
constructs as trust (Avolio, Kahai, Dumdum, & Sivasubramaniam, 2001; Hoyt &
Blascovich, 2003), shared understanding (Avolio et al. 2001), and group identity or
cohesion (George & Sleeth, 2000; Zaccaro & Bader, 2003), which tend to be associated
with the most successful virtual teams. In contrast, team processes are, “members’
interdependent acts that convert inputs to outcomes through cognitive, verbal, and
behavioral activities directed toward taskwork to achieve collective goals,” (Marks et al.,
2001). Team processes require some form of interaction like those that take place when
planning, coordinating, and managing conflict to achieve task outcomes.
In the virtual team environment, the differentiation between emergent states and
team process may be especially important to virtual team leaders who may affect
emergent states directly or indirectly via empowerment and team processes. Team leader
behaviors can also create a sense of empowerment amongst team members, which can
subsequently enhance the likelihood that team members will engage in team processes
11

that can positively impact emergent states (Kirkman & Rosen, 2000). If leaders
understand how and where to direct their energy, they may be able to better focus their
efforts and enhance their impact on team effectiveness. Interestingly, in the scholarly
literature on virtual teams there are only a handful of (generally untested) models, which
depict the relationship between virtual team inputs, processes, and outcomes (Avolio,
Kahai & Dodge, 2000; Martin et al., 2004; Powell, Piccoli & Ives, 2004). Kahai et al.
(2012) are an exception and have tested a model, which looks at leadership style and
communication medium as inputs; feedback positivity as process; and member
experience, capability (including the emergent states of cohesion, consensus, and
efficacy), and production as outcomes. Their findings suggest that transformational
leadership is more effective at encouraging feedback positivity in media with lower social
presence, such as chat, and that feedback positivity enhances team outcomes such as
group efficacy and cohesion. This study will add to the literature that has incorporated an
Input-Mediator-Outcome (IMO) model, where mediators include emergent states and
team processes, as shown in Figure 1.
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Transition
Processes

External
Leader Roles

Emergent States
Action
Processes

-
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l Processes

-
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Effectiveness
- Performance
(manager ratings)
- Viability
- Satisfaction
- Innovation

Internal
Leader Roles
Figure 1: Hypothesized Model of Leadership Impact in Virtual Teams

In the next sections I review leadership roles, team processes, and the impacts of
leader and team behaviors on emergent states and team effectiveness in the virtual team
environment. Finally, I describe a partially mediated model of virtual team leadership
that will be tested against the fully mediated model of virtual team leadership shown in
Figure 1 to help improve understanding of the relationships between leadership roles,
team processes, emergent states, and team outcomes.
The leadership roles to be studied come from Quinn’s framework of managerial
leadership (1988) and are categorized according to four models of performance: the open
systems, rational goal, internal process, and human relations model (Ostroff & Schmitt,
1993). The open systems model (Yuchtman & Seashore, 1967) places a priority on
remaining flexible to facilitate adaptation to the organization’s external environment. The
rational goal model (Etzioni, 1961) emphasizes setting and pursuing goals to attain
13

efficiency and effectiveness. The internal process model (Likert, 1967) prioritizes
communication to maintain internal control and stability. Finally, the human relations
model (Keeley, 1978) emphasizes internal focus and the importance of morale, cohesion,
and the development of team members to improve satisfaction.
Within Quinn’s framework, these four models are arranged along two axes. The
vertical axis represents stability on the lower end and flexibility toward the top of the
axis. The horizontal axis represents internal focus on the left versus external focus on the
right. Each model is also associated with two leadership roles. The external leadership
roles are captured on the right hand side of the Quinn’s framework. In the upper right
hand quadrant is the open systems model, which is associated with broker and innovator
roles. In the lower right quadrant are director and producer roles, which are associated
with the rational goal model. Internal leadership roles are captured on the left hand side
of the framework. Coordinator and monitor roles are found in the bottom left hand
quadrant and are associated with the internal process model. Finally, in the top left
quadrant is the human relations model, which is associated with mentor and facilitator
roles. Each of the models and their related roles are described in greater detail in the
section describing Quinn’s framework of managerial leadership.
Team processes based on Marks et al.’s (2001) taxonomy are organized into
transition processes, action processes, and interpersonal processes. The processes
categorized under transition processes include mission analysis, goal specification, and
strategy formulation and planning. Under the action phase are monitoring progress
towards goals, resources and systems monitoring, team monitoring and backup, and
coordination. Interpersonal processes include conflict management, motivating and
14

confidence building, and affect management. These processes are described in greater
detail in the section on team process behaviors.
The emergent states to be measured in this study include empowerment,
psychological safety, team potency, and shared understanding. Finally, team
effectiveness is measured in terms of the performance, innovation, and the quality of
team interaction (Salas, Sims, & Burke, 2005). Because teams that have more effective
team interactions are likely to have more satisfied members who see the team as viable
for future projects, quality of team interaction will be captured by measures of viability
and satisfaction.
Quinn’s Model of Leadership Roles
Although little research has utilized Quinn’s competing values framework to test
leadership in the virtual environment (Konradt & Hoch, 2007; Wakefield et al., 2008),
many of the findings and suggestions for effective e-leadership summarized in existing
articles, reviews, and case studies (e.g., Bell & Kozlowski, 2002; Hertel, et al., 2005;
Kahai et al., 2007; Malhotra, Majchrzak & Rosen, 2007; Zaccaro & Bader, 2003) tend to
map closely onto Quinn’s role-based model of leadership (see Table 1).
A key premise underlying Quinn’s model (1988) is that leaders need to develop a
complex and dynamic theory of behavior that requires continuous change and the ability
to balance oppositional or competing values. The best leaders, “master managers”
according to Quinn, are able to balance the tensions between internal process and external
factors, as well as the tensions between flexibility and control within organization.
Quinn’s model is specifically developed to avoid either/ or models of understanding
managerial leadership. And, according to Quinn, at some point in the life of any given
15

organization, every dimension of the competing values framework is equally important as
any other dimension in the competing values framework. As such, each managerial
leadership role is measured independently of every other managerial leadership role and
scores on each role can be used to create an overall profile of managerial leadership, with
some profiles associated with higher levels of effectiveness than others.
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Table 1: Mapping of existing research to Quinn's role based model of leadership
Quinn’s Leadership Role Similar behaviors from
previous research
Innovator: creative and
- Facilitates adaptive and
envisions, encourages, and
appropriate changes in line
facilitates adaptation and
with external conditions
change.
- Facilitates transfer of best
practices via communities of
practice

Representative Research
Studies
Kozlowski & Bell, 2001
Cordery, Soo, Kirkman,
Rosen & Mathieu, 2009

Broker: acquires
resources and maintains
the unit’s external
legitimacy by developing,
marketing to, negotiating
with, and maintaining a
network of external
contacts.

- Acts as a team liaison
- Manages external boundaries
- Monitors changes in
environmental conditions
- Provides meaning about
events in the environment
- Demonstrates sensitivity to
external stakeholders
including project sponsors,
executives, and customers
- Spans boundaries to link team
members to information and
resources
- Buffers from shocks that can
disrupt work
- Ensures access to company
knowledge, technology, and
external supports

Zaccaro & Bader, 2002
Rapp et al., 2010
Malhotra et al., 2007
Bell & Kozlowski, 2002
Rosen et al., 2006
Zivick, 2012

Director: conducts
planning, and goals
setting, clarifies roles and
objectives, generates rules
and policies, defines
problems, selects
alternatives, establishes
clear expectations, and
evaluates performance.

- Communicates a shared
vision, mission statement,
and objectives
- Sets direction and mutual
goals
- Creates a shared purpose,
identity, and understanding
- Creates task interdependence
- Clarifies goals, roles, norms,
expectations, rules, and
guidelines
- Assigns tasks
- Explicitly defines team
culture
- Structures processes and

Hertel et al., 2005
Kayworth & Leidner,
2002
Avolio & Kahai, 2003
Zaccaro & Bader, 2003
Rapp et al., 2010
Zigurs, 2003
Malhotra et al., 2007
George and Sleeth, 2000
Avolio et al., 2001
Bell & Kozlwoski, 2002
Kasper-Fuehere et al.,
2001
Rosen et al., 2006
Thatcher & De la Coeur,
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Producer: focuses on
work and the task,
encourages team members
to accept responsibility,
and seeks closure by
motivating those
behaviors that will lead to
completions of the group’s
task.

develops standard operating
procedures
- Anticipates and solves
problems, and creates backup plans
- Evaluates data to set a course
of action and reach logical
decisions
- Enforces norms
- Evaluates behavior
- Provides focus

2003
Berry, 2011
Zivick, 2012
Zander, Zetting, &
Makela, 2013

- Enthusiastically conveys
purpose and mission
- Actively influences
discussions, originates action,
and acts on opportunities
- Transformational
- Encourages meeting team
objectives by transcending
self interest
- Motivates and empowers
employees to devote more
energy to the task
- Encourages task completion
through communication and
feedback
- Provides motivational
incentives to comply with
routines
- Demonstrates achievement
orientation
- Increases team commitment
and participation
- Builds confidence in
collective ability

Hertel et al., 2005
Kayworth & Leidner,
2002
Zaccaro & Bader, 2002
Zigurs, 2003
Kahai et al., 2007
Malhotra et al., 2007
George and Sleeth, 2000
Avolio et al., 2001
Bell & Kozlowski, 2002
Tatcher & De la Cour,
2003
Al-Ani et al., 2011
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Coordinator: maintains
structure by scheduling,
coordinating plans and
proposals, problem
solving, minimizing
disruptions, reviewing,
evaluating reports, and
writing budgets.

‐
‐
‐
‐

Monitor: provides a
sense of continuity and
stability by collecting
and distributing
information, checking on
performance to ensure
that rules and standards
are met, and to see if a
unit is meeting
production quotas by
conducting technical
analysis, dealing with
routine information, and
partaking in logical
problem solving.

‐ Monitor systems, the team,
information about task
progress, and actions
‐ Monitor the environment and
informs members of changes
‐ Shares performance feedback
‐ Checks for procedures, keeps
agendas, records, and
provides feedback
‐ Demonstrates instrumental
leadership

Hertel et al., 2005
Zaccaro & Bader, 2002
Rapp et al., 2010
Zigurs, 2003
Kahai et al., 2007
Malhotra et al., 2007
Bell & Kozlowski, 2002
Rosen et al., 2006
Berry, 2011

Facilitator: encourages
the expression of
opinions and
participation, seeks
consensus, builds
cohesion and morale,
manages interpersonal
conflict, and negotiates
compromise.

‐ Facilitates
‐ Encourages participation and
input
‐ Facilitates communication
‐ Establishes effective
interaction dynamics
‐ Has team members frequently
share information about own
tasks, decisions, progress and
social information
‐ Encourages supportive
interactions to repair broken
trust and build cohesion
‐ Mediates
‐ Ensures full utilization of
unique knowledge. Especially
with culturally diverse
subteam pairs, asynchronous
discussion threads, and

Hertel et al., 2005
Kayworth & Liedner, 2002
Zaccaro & Bader, 2002
Zigurs, 2003
Kahai, Sosik & Avolio,
2003
Tarmizi et al., 2007
Malhotra et al., 2007
Hart & McLeod, 2003
George & Sleeth, 2000
Avolio et al., 2001
Kozlowski & Bell, 2002
Thatcher and De la Couer,
2003
Al-Ani et al., 2011
Berry, 2011
Zander et al., 2013

Coordinates
Elaborates
Structures processes
Structures meetings with
electronic discussion threads,
summaries, time allocations,
and progress updates
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Zaccaro & Bader, 2002
Zigurs, 2003
Malhotra et al., 2007
Al-Ani et al., 2011

sharing of personal
information
‐ Facilitates consensus
development and enacts a
participative leadership style
‐ Considers all input and
encourages understanding
‐ Appreciates the need to build
effective relationships with
other group members, a spirit
of cooperation, and consensus
Mentor: focuses on
individual needs by
actively listening, acting
in a fair manner,
conveying appreciation,
supporting legitimate
requests, and facilitating
individual development.

‐ Mentors
‐ Demonstrates empathy/
understanding
‐ Identifies or develops
members
‐ Demonstrates individualized
consideration
‐ Coaches for appropriate
technology usage
‐ Identifies shared development
opportunities
‐ Demonstrates supportive
leadership behaviors from
path-goal theory
‐ Focuses on individual needs
‐ Recognizes and rewards
contributions and goal
achievement
‐ Acknowledges and agrees to
what others have to say and
shows recognition for the
needs of others
‐ Motivates non-participative
members and builds
confidence
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Kayworth & Leidner, 2002
Zaccaro & Bader,2002
Zigurs, 2003
Kahai et al., 2007
Malhotra et al., 2007
Hart & McLeod, 2003
George & Sleeth, 2000
Avolio et al., 2001
Rosen et al., 2006
Thatcher & De la Cour,
2003
Cordery et al., 2009

Flexibility
INNOVATOR

MENTOR
FACILITATOR

Internal
MONITOR

Human
Relations

Open
Systems

Internal
Process

Rational
Goal

BROKER

External
PRODUCER
DIRECTOR

COORDINATOR

Stability
Figure 2: Quinn's Model of Leadership

Quinn’s (1988) model is organized into a circumplex with two underlying
dimensions: stability versus flexibility and internal versus external focus. These
dimensions divide the circumplex into four quadrants with two of eight leadership roles
in each quadrant (Denison et al., 1995; Quinn, 1988). Quadrants 1 and 2 on the right hand
side of the model include external leadership behaviors and Quadrants 3 and 4 on the left
hand side of the model include internal leadership behaviors.
Quadrant 1 is associated with the open system model (Yuchtman & Seashore,
1967), which emphasizes adapting to the organization’s external environment and
flexibility. It also emphasizes using readiness and flexibility to acquire external
resources, garner support, and achieve growth. The leadership roles of innovator and
broker are related to this quadrant. The innovator is creative and envisions, encourages,
and facilitates adaptation and change. The broker acquires resources and maintains the
unit’s external legitimacy by developing, marketing to, negotiating with, and maintaining
a network of external contacts.
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Quadrant 2 is associated with the rational goal model (Etzioni, 1961). The
rational goal model emphasizes the pursuit of goals external to the group and control.
The rational goal model emphasizes goal setting and planning to achieve efficiency and
effectiveness, as well as the leader’s role in clarifying these goals and encouraging their
attainment in the roles of director and producer respectively. The director conducts
planning and goal setting, clarifies roles and objectives, generates rules and policies,
defines problems, selects alternatives, establishes clear expectations, and evaluates
performance. The producer focuses on work and the task, encourages team members to
accept responsibility, and seeks closure by motivating those behaviors that will lead to
completion of the group’s task (Denison et al., 1995; Quinn, 1988).
Quadrant 3 is associated with the internal process model (Likert, 1967) and
emphasizes internal control and stability by placing importance on communication to
maintain stability, control, and a sense of continuity. Quadrant 3 is associated with the
leadership roles of coordinator and monitor. The coordinator maintains structure by
scheduling, coordinating plans and proposals, problem solving, minimizing disruptions,
reviewing and evaluating reports and writing budgets. The monitor provides a sense of
continuity and stability by collecting and distributing information, checking on
performance to ensure that rules and standards are met, conducting technical analyses to
see if a unit is meeting production quotas, dealing with routine information, and partaking
in logical problem solving (Denison et al., 1995; Quinn, 1988)
Quadrant 4 is linked to the human relations model (Keeley, 1978) and emphasizes
flexibility and internal focus, as well as cohesion and morale, to help develop team
members and improve satisfaction. This model is based on relationships, collaborative
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decision making, and supportive leadership. Human interactions and process are
encouraged via the leadership roles of facilitator and mentor. The facilitator encourages
the expression of opinions and participation, seeks consensus, builds cohesion and
morale, manages interpersonal conflict, and negotiates compromise. The mentor focuses
on individual needs by actively listening, acting in a fair manner, conveying appreciation,
supporting legitimate requests, and facilitating individual development (Denison et al.,
1995; Quinn, 1988)
An example of e-leadership advice mapping onto Quinn’s model comes from
Hertel et al.’s (2005) review of virtual team management research. They present five
general principles for managers of virtual teams that map onto Quinn’s model: a)
clarifying team goals and team roles [director]; b) implementing efficient communication
and collaboration processes [coordinator, monitor]; c) supporting team awareness through
informal communication, sharing of socio-emotional cues, and providing feedback
regarding individual performance and working situations [mentor, facilitator]; d) creating
a sense of interdependence within the team [director, producer, coordinator]; and e)
preparing workshops and training to address team specific challenges [mentor,
facilitator]. As can be seen in this example, some leadership objectives map onto a single
leadership role, whereas others result from a combination of leadership roles. For
example, creating a sense of interdependence would result from developing shared goals
and objectives (director), working collectively towards meeting shared objectives
(producer), and structuring tasks in an interdependent manner (coordinator). Other
authors (Avolio & Kahai, 2003) have referred to effective leadership functions in terms

23

of participatory behaviors, which are similar to the facilitator role, and inspirational
functions, which are similar to the role of producer.
For purposes of this study the leadership roles outlined above were grouped into
external leadership roles (i.e., broker, innovator, director, and producer) and internal
leadership roles (i.e., monitor, coordinator, mentor, and facilitator). This helped to
simplify comparisons with team transition processes that are similar to external
leadership roles and with team action and interpersonal processes that are more similar to
internal leadership roles. These team process behaviors described by Marks et al. (2001)
are outlined in the next section and, where applicable, are compared to the leadership
behaviors outlined by Quinn (1988).
Team Process Behaviors
As mentioned previously, the team process behaviors outlined by Marks et al.
(2001) are categorized into the superordinate dimensions of transition processes, action
processes, and interpersonal processes. Categorized underneath the three superordinate
dimensions are the ten sub-processes. Mission analysis, goal specification, and strategy
formulation are categorized under transition processes; monitoring progress towards
goals, systems monitoring, team monitoring and backup behavior, and coordination are
categorized under action processes; and conflict management, motivation and confidence
building, and affect management are categorized under interpersonal processes.
Mission analysis involves the interpretation and evaluation of a team’s mission,
identification of main tasks, and an understanding of the environmental conditions and
resources available for the execution of a mission (Marks et al., 2001). This process
combines the director and broker leader behaviors, which involve planning, goal setting,
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and clarifying objectives in the director role and developing and scanning external
contacts in the broker role.
Goal specification involves identifying and prioritizing goals and sub-goals
needed to achieve desired outcomes (Marks et al., 2001). Goal specification occurs as
part of the director role, which involves planning and goal setting.
The final process categorized under the dimension of transition processes is
strategy formulation. Strategy formulation involves developing alternative courses of
action to achieve desired outcomes (Marks et al., 2001). This process will likely be
similar to a combination of both the innovator role and the director role. The innovator
role involves encouraging adaptation to change and defining alternative courses of action
and the director role involves the planning process, clarification of objectives, and
development of alternative courses of action.
The Action dimension includes monitoring progress toward goals, systems
monitoring, team monitoring and backup, and coordination. Monitoring progress
towards goals involves tracking task progress, taking in information to identify gaps
toward goal accomplishment, and transmitting progress and possible impediments to
team members (Marks et al., 2001). Monitoring progress towards goals is similar to the
monitor role for leaders that involves collecting and distributing information, and
checking on performance for progress towards goals and compliance with rules.
The second process, systems monitoring, involves tracking team resources, such
as personnel, equipment, and other information within the team as well as environmental
conditions relevant to the team by being alert to changing conditions within and external
to the team that may affect timely accomplishment of goals (Marks et al., 2001). This
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second process is similar to the leader roles of monitoring and brokering. The monitoring
component involves collecting information on internal team processes, whereas the
brokering component involves acquiring resources and scanning the external
environment.
Team monitoring and backup behavior is the process of assisting team members
to perform their tasks. This may involve verbal feedback or coaching, helping a
teammate carry out an action, fully assuming a task and completing it for a teammate, or
delegating it to another teammate (Marks et al., 2001). Team monitoring and backup
behaviors can involve a combination of facilitator and mentor roles from the leader. The
facilitator role involves building cohesion, encouraging participation and negotiating
compromise, whereas the mentor role involves listening to the needs of teammates,
supporting legitimate requests, and facilitating development.
Finally, the fourth process under the action dimension is coordination.
Coordination involves integrating and ordering the timing of integrated actions or tasks
(Marks et al., 2001). In the leadership role coordination is quite similar in that it refers to
structuring, scheduling, problem solving, and coordinating plans and proposals (Quinn,
1988).
The remaining dimension of task processes is the Interpersonal dimension.
Categorized under this heading are the processes of conflict management, motivation and
confidence building, and affect management. Conflict management can be preemptive or
reactive. Preemptive conflict management emphasizes creating conditions that may
prevent, control, or guide team conflict. Reactive conflict management involves
mediating disagreements with team members. Reactive conflict management is similar to
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the leadership role of facilitation, which encourages the expression of opinions, seeking
of consensus, and negotiation. Preemptive conflict management, on the other hand, may
result from effective behaviors in the director role including setting clear goals, roles, and
expectations and the coordinator role that involves the prioritization and scheduling of
tasks and activities to support smooth execution.
Motivating and confidence building involves building confidence, motivation, and
task based cohesion with respect to effective task completion (Marks et al., 2001). This
process is similar to the leadership behaviors involved in the producer role which
involves motivating those behaviors that lead to task completion, the mentor role which
involves supporting and developing individuals, and the facilitator role which involves
building cohesion and morale amongst team members.
Finally, affect management involves regulating the emotions of team members
and managing such aspects of team functioning as social cohesion, frustration, and
excitement. This process will most likely be similar to the leadership roles of facilitator
and mentor, where the facilitator role is involved with seeking consensus and negotiating
and the mentor role is involved with addressing individual needs and providing support.
The activities categorized under transition processes overlap with leader roles
associated with the rational goal model (producer/ director) and open systems theory
(innovator/ broker). These leadership roles help to build support and define alternative
courses of action that will help to achieve externally defined goals. Action processes and
interpersonal processes include activities that overlap with the leadership roles associated
with the internal process model (coordinator/ monitor) and the human relations model
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(mentor/ facilitator). These leadership roles emphasize smooth internal team process and
relationships amongst team members.
Because the majority of activities represented by external leadership roles are
associated with setting direction based on external sources of information, it is likely that
virtual teams with leaders who perform external leadership roles will be more effective.
Although transition processes are likely to serve a similar purpose, formal team leaders
will likely have better access to information outside the team, thus allowing the formal
team leaders to perform the role of acquiring resources and setting team direction more
effectively.
Alternatively, in the virtual team environment, teams with virtual team members
who demonstrate action processes and interpersonal processes are likely to be more
effective than teams that rely on the formal team leader to manage internal team process.
This is especially true in the virtual team environment where the formal team leader is
less likely to have immediate access to the activities of their team members. Members of
virtual teams will likely do a better job of performing action processes and interpersonal
processes because they will have greater access to team members and have awareness of
the day-to-day activities and conflicts impacting team effectiveness.
As can be seen by the above comparisons, there are significant opportunities
where team processes will account for more variance in team outcomes than some
leadership behaviors in virtual teams. This will be especially true when leaders are acting
remotely from many of their virtual team members and will be less able to monitor and
address issues associated with team interactions. From this we could expect that virtual
team leaders will most likely need to take on external leadership roles (i.e., innovator,
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broker, director, and producer). On the other hand, team process behaviors encompassed
under action processes and interpersonal processes will likely account for more variance
in team performance than internal leadership roles (i.e., coordinator, monitor, facilitator,
mentor). Thus, the first intention of this study is to determine a) whether team processes
in virtual teams can have a greater impact on team effectiveness than formal virtual team
leadership; and b) what team processes in virtual teams have more impact on team
performance than virtual team leadership. The four hypotheses that address this general
question are listed below:
H1: Virtual teams with virtual team leaders who emphasize external leadership
roles (i.e., broker, innovator, director, & producer) will be more effective (i.e.,
receive higher overall ratings on viability, satisfaction, productivity, and
innovation) than virtual teams with leaders who emphasize internal leadership
roles.
H2: External leadership roles will account for more variance in emergent states
and team outcomes that team transition processes.
H3: Action processes will account for more variance in emergent states and team
outcomes than internal leadership roles (i.e., monitor, coordinator, mentor, and
facilitator) in virtual teams.
H4: Interpersonal processes will account for more variance in emergent states and
team outcomes than internal leadership roles (i.e., monitor, coordinator, mentor,
& facilitator) in virtual teams.

29

External Leader Roles and Empowerment
Research on leadership and empowerment suggests that leaders empower teams
by increasing team members’ sense of control, removing conditions that create a sense of
powerlessness, and allowing team members the flexibility to handle circumstances that
arise (Arnold, Arad, Rhoades, & Drasgow, 2000). Empowerment refers to, “team
members’ collective beliefs that they have the authority to control their proximal work
environment and are responsible for their team’s functioning” (Mathieu, Gilson, &
Ruddy, 2006).

Empowerment is important in the virtual team context because it has

been shown to have greater impact on process improvement and customer satisfaction in
instances of decreased face-to-face contact (Kirkman, Rosen, Tesluk & Gibson, 2004).
Furthermore, because leaders have less face-to-face interaction with their team members,
it may be important for leaders to empower their teams to manage control and
coordination mechanisms and to manage internal conflicts via action processes and
interpersonal processes. Where leaders are less involved in the day-to-day activities of
their team members and are less able to work with them face-to-face, as with virtual
teams, the key functions of leaders are likely to change so that they spend more time
acquiring resources and creating an environment that enables team members to develop
their own solutions, control their own activities, and manage their own problems (Burpitt
& Bigoness, 1997; Druskat & Wheeler, 2003; Kirkman & Rosen, 1999). Behaviors that
are likely to create these outcomes are similar to those associated with external leader
roles such as setting direction, encouraging innovation, motivating performance, and
managing external relationships. Thus, it is expected that external leadership behaviors
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will encourage team empowerment and subsequently enhance the likelihood that team
members engage in action and interpersonal processes within the team.
H5a: Empowerment will mediate the positive relationship between external leader
roles and team action processes in virtual teams.
H5b: Empowerment will mediate the positive relationship between external leader
roles and team interpersonal processes in virtual teams.
Internal Leader Roles, Team Process, and Emergent States
Team Potency and Psychological Safety
According to Ilgen et al. (2005), team members trust on the basis of a)
competence, expressed within the literature as potency, efficacy, and confidence in team
member abilities, and b) a belief that their team members will not harm their interests,
also known as psychological safety (Edmondson, 1999). Although the literature on
virtual teams frequently refers to these ideas as trust (Avolio & Kahai, 2003; Hertel et al.,
2005; Zigurs, 2003), trust is generally an individual level construct focusing on whether
the actions of others will have one’s own best interests at heart (Edmondson, 1999). At a
team level, there is still no clear definition of trust in relation to virtual teams. However
key themes have been identified and include belief, expectation, honesty, confidence, and
vulnerability (Mitchell & Zigurs, 2009). The two ideas described by Ilgen et al. (2005),
potency and psychological safety, capture elements of trust but are not entirely similar to
trust. Potency is similar with respect to the ideas of belief, expectation, and confidence,
whereas psychological safety is similar to trust in terms of vulnerability and, to a lesser
extent, honesty. Following the relationships just described, I first provide an overview of
trust as it is referenced in the literature on virtual teams. Then I focus more specifically
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on potency and psychological safety because the construct domains for psychological
safety and potency are more clearly defined than the construct domain for trust in virtual
teams.
The physical disconnectedness and communication limitations of virtual teams
make it difficult to build trust (Hertel et al., 2005). However, according to Avolio and
Kahai (2003), trusting relationships are paramount if virtual team leadership is going to
be effective. Trust includes both competence and a belief that team members will not
harm one’s own interests (Ilgen et al., 2005) and is frequently addressed as a key driver of
motivation in the literature on virtual teams (Zaccaro & Bader, 2003; Zigurs, 2003). In
the virtual team environment, team members must know that others on their team will
live up to commitments and act out of positive intentions towards their team (Zaccaro &
Bader, 2003). Team members must quickly trust one another after very brief interactions
frequently forming trust on the basis of broad expectations introduced from other
environments (Avolio et al., 2001). Leaders and virtual team members also need to rely
on trust as a result of the difficulties associated with direct monitoring and supervision in
virtual teams (Avolio et al., 2001). For these reasons, leaders or team members need to
surface hidden assumptions, especially when virtual team members come from different
cultures and environments that operate under different beliefs and ideas (Zigurs, 2003).
Leaders can achieve this in the facilitator role by encouraging team members to express
opinions and seek consensus to help develop shared understanding and subsequent trust
(Avolio et al., 2001). However, team members can also create conditions that will
prevent or guide potential conflicts and take steps to build cohesion and reduce
frustration to subsequently build trust as well.
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In the virtual team environment it is important for team members to have a belief
or confidence that their expectations will be met. The form of trust based on met
expectations or a broader belief that the team can be effective is conditional trust or
knowledge-based trust (Jones & George, 1998; Zaccaro & Bader, 2003). This type of
trust develops after team members have had some time to interact and have developed a
better sense of the skills and resources that their team members can offer. In virtual
teams, it is important for team members to trust each other to be effective in a number of
areas including the team task, capability with technology, and interpersonal skills. When
team members focus on the team’s ability to be effective in a number of areas, this form
of trust is known as potency (Guzzo, Yost, Campbell & Shea, 1993). Team potency has
been associated with a number of team performance outcomes, including self-ratings of
effectiveness and managerial ratings of performance (Campion, Papper, & Medsker,
1996; Gully, Incalcaterra, Joshi, & Beaubian, 2002; Lee, Tinsley & Bobko, 2002). Group
norm strength has been shown to predict potency (Lee et al., 2002), which suggests that
leaders can help to create potency in the role of director by setting goals and objectives
and creating norms. Communication norms can be especially important in virtual teams
because technology can limit the ability to convey socioemotional cues and this can
subsequently lead to conflict. Leaders can also help to build potency in the role of
producer by motivating behaviors that can encourage team members to complete tasks to
ensure that objectives are met.
Leaders who set common goals and objectives for team members and encourage
them to work towards these common goals in the roles of director and producer are, in
essence, repeatedly setting expectations and then meeting or exceeding them, which can
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further enhance trust in virtual teams (Avolio & Kahai, 2003) because it offers virtual
team members an opportunity to develop a better understanding of the skills and
motivations of their team members. Once team leaders have set goals in the role of
director and continue to encourage team members to work towards these goals, then team
members can work towards goals, help to build motivation towards goal accomplishment,
and provide team backup. According to Shamir, House, and Arthur (1993), as team
members work towards a common purpose, mission, and goals, they come to identify
with one another at a greater level and form a deeper level of trust called unconditional
trust. Thus, leaders are more likely to develop potency in virtual teams if they are
perceived to build a common understanding, set goals and objectives, motivate progress,
and encourage team members to work towards common goals by performing the roles of
director and producer, respectively.
Within the context created by the leader, leaders can also help to build team
potency by encouraging appropriate levels of innovation and brokering external
relationships to increase access to resources and reduce barriers to progress. Teams that
implement team action processes by monitoring progress towards goals and providing
backup can also help to create positive perceptions of team potency in virtual teams.
Furthermore, as discussed in the section on empowerment, virtual team leaders will likely
have to take on the external leadership roles of director, producer, broker, and innovator
to help empower their teams to engage in team action processes. Thus, it could be
expected that virtual teams with leaders who perform external leadership roles would
have higher levels of potency than virtual teams with leaders who do not perform external
leadership roles. Additionally, even though a virtual team leader could take on internal
34

leadership roles, such as mentoring and facilitation, because of the virtual environment it
could be expected that team members would do a better job of enacting action processes,
understanding team dynamics, and managing monitoring and back-up behaviors on their
own. Therefore:
H6a: Virtual teams with leaders who enact external leadership roles are likely to
have higher levels of team potency than virtual teams with leaders who do not
enact external leadership roles.
H6b: Action processes carried out by virtual team members will account for more
variance than internal leadership behaviors to enhance team potency.
H6c: Interpersonal processes carried out by virtual team members will account for
more variance than internal leadership behaviors to enhance team potency.
The forms of trust discussed so far tend to be associated with competence and a
common understanding of the work environment. The other form of trust involves
trusting the intentions of other team members (Ilgen et al., 2005), as well as risking one’s
own perceived competence. Edmondson (1999) defined this form of trust, psychological
safety, as, “a shared belief that the team is safe for interpersonal risk taking” (p. 354).
Psychological safety is associated with team effectiveness and is encouraged by the
coaching behaviors of team leaders. This form of trust is especially important in the
virtual team environment because virtual team members are not co-located with others on
their team and often must make assumptions about the work loads, competence levels of
their team members, and environmental conditions and supports existing in the physical
work environments of their team members. Leaders who encourage meetings to discuss
progress, provide coaching, and are readily available are more likely to develop
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psychological safety within the team. Thus, leaders who enact the producer, mentor, and
facilitator roles are more likely to encourage psychological safety within the team.
Furthermore, leaders can also enhance psychological safety by promoting their team
members to key stakeholders external to the team via brokering behaviors and ensuring a
clear direction, so that virtual team members have a clear idea of what is expected of
them. Team members who emphasize interpersonal processes, such as building
confidence and cohesion and reducing frustration, are also likely to contribute to the
development of team psychological safety. If team members coordinate smoothly,
provide backup when needed, and are able to see progress towards goals via action
processes, then psychological safety is likely to be further enhanced. However, because
virtual team leaders are dispersed from virtual team members, it is likely that they will
have to rely on the impressions of others and have more difficulty assessing team issues
when acting in the role of team mentor or facilitator. Thus, we would expect the
interpersonal processes and action processes carried out by virtual team members will
account for more variance in psychological safety than internal leadership roles in virtual
teams.
H7a: Virtual teams with leaders who enact external leadership roles are likely to
have higher levels of psychological safety than virtual teams with leaders who do
not enact external leadership roles.
H7b: Action processes carried out by virtual team members will account for more
variance than internal leadership behaviors to enhance psychological safety.
H7c: Interpersonal processes carried out by virtual team members will account for
more variance than internal leadership behaviors to enhance psychological safety.
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Work on leadership in virtual teams, and in teams more generally, suggests that
leaders of virtual teams can have the greatest impact on trust by setting expectations and
ensuring that they have been exceeded or met through a combination of director and
producer roles associated with external leadership. Leaders may also be able to build
trust by enacting the internal leadership roles of facilitator and mentor to surface hidden
assumptions and create a climate where team members feel safe taking risks and asking
for support. However, in the virtual team environment, it is likely that team members
will be able to engage in many of the roles related to creating a context to guide conflict
and manage affect, as well as building confidence and providing backup support to
ensure success. Thus, even though internal leadership roles may have an impact, it is
more likely that interpersonal processes and action processes carried out by virtual team
members will have more influence than internal leadership roles and that external
leadership roles will positively influence team outcomes by providing virtual team
members with the tools and direction to manage their own performance and build trust
within the team as a result.
Shared understanding
Virtual team members can often come from different cultural backgrounds,
organizations, and nations, making it especially important that they develop a common
understanding of how they will work together. Sharing information separates effective
teams from less effective teams because it helps team members interpret the environment
in similar ways and make decisions that are aligned with others on their team. Shared
understanding also helps team members improve coordination, and adjust behaviors
based on similar information to meet the demands of the task and other team members
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(Cannon-Bowers & Salas, 2001; Levesque, Wilson, and Wholey, 2001; Moller &
Tollestrup, 2013). However, the domain of shared understanding is broad with multiple
approaches for assessing content, sharedness, and measurement.
Sharing of information and common understanding of information have been
conceptualized in a number of different ways including transactive memory, cognitive
consensus, group learning, and team mental models among others (Cannon-Bowers &
Salas, 2001; Mohammed & Dumville, 2001). There are different interpretations of what it
means to share, such as whether information between two or more team members
overlaps, if the information shared is identical, or whether it is complementary or
compatible so that team members can all contribute to and have similar expectations for
performance even without exactly the same knowledge (Cannon-Bowers & Salas, 2001).
Furthermore, information that is shared can refer to multiple sets or levels of shared
knowledge, or even to an aggregation of individual mental models without requiring
synergy, overlap, and complementarity across the entire team (Langan-Fox, Anglim, &
Wilson, 2004).
In addition to the different interpretations of sharing, there are a number of ways
in which the content to be shared can be categorized, including descriptions of true states
in terms of declarative, procedural, and strategic knowledge, and, some scholars have
argued, desired states or belief structures representing preferred or expected outcomes
(Mohammed, Ferzandi, & Hamilton, 2010). For purposes of this study, shared
understanding will be measured following the approach used by Kang, Hee-Dong and
Rowley (2006), who followed a phenomenological approach emphasizing the beliefs of
team members and how team members interpret events within the team. According to
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Klimoski and Mohammed (1994), beliefs matter because there can only be shared
understanding if team members believe this is the case and act accordingly. Thus,
shared understanding will be measured by the similarity and agreement of ratings within
teams regarding key contextual factors, such as team strategy, goals, roles, and
responsibilities.
Shared understanding has been shown to lead to competitive advantages and
improved customer service. For example, Ray, Muhanna and Barney (2007) found that
overall competitive advantage was an outcome of the extent to which information
technology (IT) managers and line managers were able to develop shared understanding
related to the capabilities of IT specific processes, as well as how these processes could
improve procedures and performance of specific business functions. In virtual teams,
shared understanding has been shown to have positive associations with team processes,
such as creativity, communication and coordination, and team performance (Avolio et al.,
2005; Maznevski & Chudoba, 2000; Ocker, 2005). Shared understanding has also been
associated with improved business outcomes in situations where clear goals helped to
create shared understanding around team process (McComb, Green, & Compton, 1999).
According to Cramton (2001), failures to develop shared understanding in
globally dispersed teams generally results from failures to communicate and retain
information about context, information that is unevenly distributed, failure to
communicate and recognize the importance of various pieces of information, differences
in how quickly information is accessible, and difficulties interpreting the meaning of
silence. Furthermore, when there are difficulties creating shared understanding, this can
lead to personal rather than situational attributions. Thus, she suggests that leaders and
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team members should ensure that goals and incentives are as aligned as possible, and that
any areas where alignment is lacking should be communicated to the entire team. In
addition a) information should be communicated to team members about availability and
constraints on availability; b) the specific objectives or outcomes that are desired from
the collaboration; c) local requirements, customs, and practices; d) means of
communication, norms and back-up procedures; as well as e) reports on the pace of
overall group activity as well as subgroup activity. Furthermore, because local culture
and context can influence how information is understood, it is vital to gather feedback to
know how information that has been communicated has been understood and if there are
any differences in understanding (Brake, 2006). This information can help teams assess
risks and opportunities, and prioritize actions that can further help build shared
understanding.
This suggests that leaders who perform broker and director roles by scanning the
external environment and use this information to plan, prioritize, and set clear
expectations are likely to enhance shared understanding. Leaders can also encourage the
development of shared understanding by communicating and encouraging progress
towards goals. Team members facilitate the development of shared understanding by
engaging in mission analysis, strategy formulation, and systems monitoring. Following
Crampton’s (2001) suggestions, goal-setting, performance monitoring, and feedback can
help to develop shared understanding, providing further evidence for the value of the
director role as well as monitoring and mentoring to help develop shared understanding.
However, due to distance in the virtual team, we would expect virtual teams with leaders
who perform the external roles of director, producer, and broker (providing knowledge of
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risks and opportunities) and leave team members to take on the internal roles of monitor
and mentor to have more success in developing shared understanding.
H8a: Virtual teams with leaders who enact external leadership roles will be more
likely to develop shared understanding than teams with leaders who do not enact
external leadership roles.
H8b: Action processes carried out by virtual team members will account for more
variance in the development of shared understanding than internal leadership
behaviors.
H8c: Interpersonal processes carried out by virtual team members will account for
more variance in the development of shared understanding than internal
leadership behaviors.
Team Effectiveness and Emergent States
In addition to the relationships between leadership, team processes, and team
effectiveness outlined previously as part of hypotheses one to eight, this study also
examines the relationship between emergent states and measures of effectiveness. Team
effectiveness can be measured using internal criteria, such as team member satisfaction
and viability, as well as external criteria, such as team productivity, performance, and
innovation (Hackman, 1987, as cited in Kozlowski & Bell, 2001; Gressard, 2011). For
purposes of this study, team effectiveness is captured with external measures of team
performance and innovation, as well as internal measures of team viability and
satisfaction. Because this study will involve work teams performing different activities, a
subjective measure of performance is used in addition to an objective measure of percent
of performance achieved. Hackman (1987) has noted that valid and reliable criteria that
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are measured objectively are only available for very few work teams in organizations,
which can strongly restrict the domain of study. Furthermore, work team performance
and its impacts usually result from the judgments of others, so it is reasonable to use a
subjective measure of performance (Hackman, 1987). Using subjective ratings of
performance from managers and team members as a measure of team effectiveness will
also remove the effects of external economic conditions, location, and other factors that
can influence performance outcomes but are not under the control of team members
(Beal, Cohen, Burke, & McLendon, 2003).
Team viability will capture “members’ satisfaction, participation, and willingness
to continue working together in the future” (Kozlowski & Bell, 2001, p. 57) especially
with respect to maintaining performance levels over a period of time. As noted by
Hackman (1987), team effectiveness should incorporate current effectiveness and the
ability of teams to work together, at the same level or with improvement, in the future.
Teams that do not see themselves as viable are likely to experience burnout, conflict, and
less desire to work cooperatively (Barrick, Stewart, Neubert, & Mount, 1998), resulting
in lower levels of satisfaction and performance for their members as well. Because low
scores on viability can be associated with low levels of satisfaction, a measure of
satisfaction is included to measure team members’ sense of gratification with team
processes.
Finally, organizations are able to achieve competitive advantages through
innovation and the development of products and services that are superior to competitors.
However, the use of different technologies to mediate communications in the virtual team
settings can place constraints on communications that can impact innovation and
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creativity (Gressgard, 2011). For this reason, innovation will also be included as a
measure of team performance.
Emergent States and Team Effectiveness
There is evidence to suggest that higher scores on each of the emergent states in
this study (i.e., empowerment, potency, psychological safety, and shared understanding)
will improve team effectiveness measure in terms of performance, viability, satisfaction,
and innovation. The following sections review some of the relationships between each of
the emergent states measured in this study and the measures of team effectiveness.
Empowerment and Team Effectiveness
Team empowerment is likely to have positive relationships with team
performance, viability, satisfaction, and innovation in virtual teams. Evidence for
performance can be found in research demonstrating that empowerment has greater
impacts on process improvement and customer satisfaction in teams with less face-toface contact (Kirkman et al., 2004). Mathieu et al. (2006) found that team empowerment
was associated with team effectiveness as demonstrated by customer satisfaction and
performance on quantitative metrics, such as response time and machine reliability.
Although there is limited direct evidence of the impact of empowerment on viability in
virtual teams, there has been some evidence supporting team satisfaction. Kirkman and
Rosen (1999) suggest that empowered teams have higher levels of productivity, job
satisfaction, organizational commitment, team commitment, and effectiveness (Kirkman
& Rosen, 2000). Though the relationship is indirect we could expect that empowerment,
via its impacts on team commitment, would be associated with higher ratings of team
viability. Zhou, Wang, Chen, and Shi (2012) provide additional support for the
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relationship between empowerment and satisfaction. They found that empowerment
mediated the positive relationship between leader-leader exchange (i.e., exchange
relationships between leaders and their own supervisors) and job satisfaction.
Finally, there is some evidence connecting empowerment to innovation as well.
Harborne and Johne (2001) operationalize empowerment as power sharing and found that
power sharing lead to more successful outcomes in major innovation projects. Along the
same lines, Doll and Deng (2010) found that engineers empowered by software
capabilities and peer support were more likely to develop work process innovations.
Thus, although consistent evidence was not available connecting empowerment to team
outcomes in virtual team environments, there is some evidence available to connect
empowerment to team outcomes in face-to-face environments. This study provides an
opportunity to test all these relationships in the virtual team context.
Potency and Team Effectiveness
Higher scores on team potency have been associated with enhanced team
performance, higher ratings on viability and satisfaction, and improved innovation.
Research has demonstrated that potency improves virtual team performance. For
example, Turel and Zhang (2011), taking the perspective that teams with high levels of
potency will work harder to tackle more challenging problems, found that team potency
improved virtual team performance in management information system student teams.
Fuller, Hardin, and Davison (2007), taking a more focused approach, argued that broad
group potency would influence more specific efficacy beliefs related to virtual team
efficacy and computer efficacy, which would subsequently have a positive association
with virtual team performance. Consistent with their hypotheses, they found that team
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potency was positively associated with perceptual and objective measures of team
performance in virtual information systems project teams.
Potency has also been positively associated with team viability in meta-analytic
research by Gully et al. (2002). However, it does not appear that the relationship between
potency and viability has been studied in virtual teams, so this study will provide one
opportunity to test the existence of this relationship in the virtual team context.
The relationship between potency and satisfaction has been investigated in virtual
teams through meta-analytic research and via longitudinal research. Cox (2005) found
that potency and satisfaction were associated with higher levels of performance in virtual
teams settings. Though not specifically in virtual environments, meta-analytic research
by LePine, Piccolo, Jackson, Mathieu, and Saul (2008) found positive relationships
between the team processes outlined by Marks et al. (2001) and potency and satisfaction.
Furthermore, potency has been related to subsequent group satisfaction in longitudinal
research examining the consequences of group potency in newly initiated work groups
(Lester, Meglino & Korsaard, 2002)
Finally, there is some minimal research connecting potency to innovation in
teams, but this relationship is yet to be examined in the virtual environment. Potency has
been found to have a positive moderating effect on innovation climate in face-to-face
environments (Gil, Rico, Alcover, & Barrasa, 2005). In two separate studies, potency
was found to mediate the positive relationship between team cohesiveness and team
innovation (McDowell & Zhang, 2009), as well as between cognitive styles, including
attentive-to-detail, creative, and conformist, with radical innovation in teams (Miron-

45

Spektor, Erez, & Naveh, 2011). These studies provide support for the positive impact of
potency on innovation that is tested as part of this study.
Psychological Safety and Team Effectiveness
Teams that experience high levels of psychological safety, a sense of safety with
respect to interpersonal risk taking, are also likely to have higher performance,
innovation, satisfaction, and improved viability because they will be more likely to try
things that will improve team performance and enhance team member relationships. For
example, building on Edmondson’s (1999) work, Kostopoulos and Bozionelos (2011)
found that psychological safety positively influences team performance measured in
terms of innovativeness, quality, efficiency, and work excellence, via the generation of
new knowledge and exploitation of existing knowledge in face-to-face teams. Gibson and
Gibbs (2006) found evidence to suggest that psychological safety has positive
relationships with innovation in virtual teams. Ortega, Sanchez-Manzanares, Gil, and
Rico (2010) found that psychological safety was positively related to both team
performance and viability in virtual teams via increased learning behaviors. It appears
that minimal research connecting psychological safety to job satisfaction has been done
thus far. However, psychological safety climate has also been found to have positive
relationships with job satisfaction in safety critical organizations (Nielsen, Mearns,
Matthiesen & Eid, 2011). Thus, we can expect psychological safety to have positive
relationships with team outcomes.
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Shared Understanding and Team Effectiveness
Similar to potency and psychological safety, shared understanding can also be
expected to enhance virtual team performance, innovation, satisfaction and viability.
Shared understanding has been associated with improved coordination amongst team
members and increased team effectiveness (Cannon-Bowers & Salas, 2001). It has also
been suggested that shared understanding can help team members develop collective
expectations, exchange information in the most efficient way, agree on how to evaluate
results, develop team members, and create a sense of how to effectively work together
(Avolio et al., 2001). If virtual team members have a common understand of strategy,
goals, and outcomes, this will increase the likelihood that they will work together
efficiently to achieve a common purpose. Having a common purpose is likely to enhance
collaboration and reduce conflict to improve team viability (Resick, Dickson, Mitchelson,
Allison, & Clark, 2010). Shared understanding can also influence relationships, decision
quality, and productivity (Crampton, 2001). Thus, it would not be surprising that shared
knowledge would contribute to perceived ratings of improved team performance,
satisfaction, and viability in virtual teams. Finally, Moller and Tollestrup (2013) have
pointed out that shared understanding around a problem space, desired outcomes, and
opportunities can support innovation, especially with diverse stakeholders during the
early stages of an innovation project.
Given that each of the emergent states, including empowerment, potency,
psychological safety, and shared understanding, would all be expected to independently
increase team performance, satisfaction, viability, and innovation, we could also expect
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that higher average ratings on all the emergent states would also be associated with
higher ratings of team performance, satisfaction, viability, and innovation.
H9a: Virtual teams with higher average overall ratings of emergent states will
have higher ratings on team performance.
H9b: Virtual teams with higher average overall ratings of emergent states will
have higher ratings on team viability.
H9c: Virtual teams with higher average overall ratings of emergent states will
have higher ratings on team satisfaction.
H9d: Virtual teams with higher average overall ratings of emergent states will
have higher ratings on team innovation.

Model of Leadership in the Virtual Environment
External
Leader Roles

Transition Processes

Empowerment

Action Processes
Interpersonal

Internal Leader
Roles
Figure 3: Hypothesized Partially Mediated Model
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Emergent States

Effectiveness

- Shared
Understanding
- Psychological
Safety
- Team Potency

- Performance
(manager ratings)
- Viability
- Satisfaction
- Innovation

Because of the distributed nature of virtual teams and the likelihood that several
leadership behaviors will be distributed to team members and enacted via team processes,
it is possible that external leadership will be fully mediated by empowerment and have no
direct impact on team action processes, interpersonal processes, emergent states, or
outcomes. However, the relationship between external leadership roles and team action
processes and interpersonal processes, emergent states, and outcomes could also be
partially mediated by empowerment. At the same time the direct relationship between
internal leadership on team outcomes could be partially mediated by emergent states. As
such, this study will test the fully mediated model of virtual team leadership shown in
Figure 1 against the partially mediated model of virtual team leadership shown in Figure
3 to better understand the relationship between leadership roles, team processes,
emergent states, and team outcomes. In the fully mediated model (Figure 1), I
hypothesize that external leadership roles will account for more variance in team
emergent states and subsequent team outcomes than team transition processes. Higher
scores on a measure of external leadership roles would be related to higher scores on a
measure of empowerment. Higher scores on the measure of empowerment are expected
to be positively related to higher scores on measures of team action processes and
interpersonal processes. Higher scores on team action processes and interpersonal
processes are expected to be associated with higher scores on emergent states (i.e., shared
understanding, psychological safety, and team potency). Higher scores on measures of
emergent states are hypothesized to relate to higher scores on team outcome measures
(i.e., performance, viability, satisfaction and innovation). Simultaneously, team action
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process and interpersonal processes are expected to account for more variance in team
emergent states and subsequent team outcomes than internal leadership roles.
The partially mediated model will include positive paths from external leadership
roles to team empowerment, team action processes and interpersonal processes, emergent
states, and team outcomes. There will only be paths from internal leadership to emergent
states and team outcomes. Team action processes and interpersonal processes are
expected to account for more variance in emergent states and team outcomes than
internal leadership roles. Paths from internal leadership roles to team empowerment and
team processes will not be specified. All paths shown in the model are expected to be
positive according to the hypotheses outlined previously. Finally, although not explicitly
shown in the model, it is also recognized that emergent states can be products of team
experiences or become new inputs to subsequent processes and outcomes (Marks et al,
2001).
Method
Participants
To identify potential survey participants 356 survey requests were sent via typed
letter to SIOP members who had previously provided SIOP with information to suggest
that they led or would have access to managers of virtual teams. Only three teams from
three different organizations agreed to participate in response to this mailing. In addition,
I contacted 75 individuals over Linked-In and 5 agreed to participate. I also used a
networking strategy by contacting organizations and individuals, directly, which yielded
responses from 6 additional organizations. I received responses from 50 managers from
the 14 organizations that agreed to participate in this survey. The organizational
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response rate to this survey was only 4%. Out of the 291 surveys that were distributed to
the organizations that did agree to participate, I received a total of 195 surveys, which
included 50 responses from managers who represented potential teams. The overall
response rate was 67%. The majority of teams were from global companies in
manufacturing and consulting industries. Teams ranged in size from 2 to 8 team
members including managers (Median = 4; Mode = 4). However, after removing teams
with fewer than two surveys, response rates less than 25%, as well as more than 20%
missing values, I was left with 159 individual responses and 32 teams. This is equivalent
to a 54% response rate from individuals and a 64% response rate at the team level. To
ensure confidentiality participants were not asked to provide any demographic
information.
A sub-sample of one or two respondents was randomly selected from the majority
of teams. The sub-sample was used to calculate scale reliabilities. To maintain sample
size, no respondents were selected for the sub-sample from teams with two team
members, one respondent was randomly selected from teams with three to five team
members, and two respondents were randomly selected from teams with six or more team
members. Scale reliabilities using Cronbach’s alpha were calculated at the individual
level due to the small team sample size. After following this procedure, the sub-sample
consisted of 45 respondents and the primary sample consisted of 114 respondents in 32
teams.
No teams indicated that they spent between 61% to 100% of their time
communicating face-to-face, 16% of teams described themselves as communicating faceto-face between 41% to 60% of the time, 41% of teams described themselves as
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communicating face-to-face 21% to 40% of the time, 47% of the 32 teams described
themselves as communicating face-to face less than 20% of the time. In other words, all
teams spent more than 40% of their time communicating virtually via email, telephone,
video conferencing or other means and 84% of teams spent more than 60% of their time
communicating virtually.
The majority of team members did not demonstrate full agreement regarding the
type of team. Because type of team was measured on a nominal scale, the modal value
was used to identify type of team rather than the mean. Based on this approach, 44% of
the 32 teams within the sample described themselves as Service Teams, 6% described
themselves as Management Teams, and 28% described themselves as Project Teams. In
16% of the cases or teams respondents did not agree regarding type of team and more
than one modal value appeared. Teams where all team members did not agree had
between two and four team members and described their teams as various combinations
of Production Teams, Service Teams, Management Teams, Project Teams, and Action
and Performing Teams. Additional specifics describing type of team as it was presented
to survey participants can be found in the Appendix.
Table 2 provides the percentages of respondents using various types of
collaboration technologies. The types of technology used most frequently by teams in
this sample included email (98.2%), web conferencing tools (79.8%), survey software
(55.3%), and enterprise collaboration platforms (52.6%).
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Table 2: Use of Collaborative Technologies
Type of technology

Percent Usage

Email (Gmail, Outlook)

98.2%

Web conferencing tools (Adobe Connect, Blackboard Collaborate,

79.8%

WebEx)
Survey Software (Survey Monkey)

55.3%

Enterprise collaboration platforms (Sharepoint, Google Apps,

52.6%

Buddypress)
File synchronization/ cloud storage (Dropbox, Windows Skydrive)

28.1%

Public Social Networks (Twitter, Facebook, Google+/ Hangouts,

27.2%

LinkedIn
Live communication/ feedback tools (Skype, Poll, Everywhere)

26.3%

Video tools – viewing, creating, sharing (YouTube, TED Talks/ Ed,

21.9%

Khan Academy, Movie Maker, Vimeo, iMovie)
Wiki/ Website tools (Wikispaces, Googles Sites, PBWorks)

15.8%

Note taking tools (Evernote, OneNote)

10.5%

Private social networking platforms (yammers, Edmodo, Ning,

8.8%

Buddypress)
Audio Tools (Audacity, iTunes and iTunesU)

5.3%

Blogging/ website tools (WordPress, Blogger/ Blogspot, Edublogs,

5.3%

Tumblr)
Digital organizers (Livebinders, Symbaloo, MetorMob)

3.5%

Mindmapping tools (Minmeister, Mindjet)

2.6%
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Pinboarding tools (Pintrest, Learnist)

.9%

Social bookmarking tools (Diigo, Delicious, Popplet)

.9%

Content curation tools/ social magazine/ newspapers (Scoopit,

0%

Flipboard, Zite, Paper.li)

Nineteen percent of teams relied primarily on 1 to 5 different types of collaborative
technologies, 72% of teams relied on using between 5 to 10 different types of
collaborative technologies, and 9% of teams collectively used more than 10 different
types of collaborative technologies.
Procedure
Data for this study were collected using an online survey. Emails and typed
letters providing a brief description of this study, its purpose, and benefits were sent to
370 small, medium and large size organizations that rely on virtual teams to accomplish
at least a portion of their work. In some cases, person-to-person networking was used as
well. If companies agreed to participate, key stakeholders were asked to share an email
with managers informing them that the company had agreed to participate in the survey.
Managers of virtual teams were then approached with a brief email describing the survey
research and requesting participation via a Qualtrics link to the survey. In a few cases,
managers were approached to participate directly. Consent to participate in the survey
was implicit and based on the decision to complete the survey. Managers who agreed to
complete the survey were asked to provide email addresses for members of their virtual
team. Members of the virtual team were then provided with a unique Qualtrics link that
was associated with their team. This approach made it possible to associate the unique
54

survey link with team member responses via a common identification code. Managers
were asked to complete the survey along with team members. In addition to responses
that team members provided, managers also provided ratings of team performance using
a measure of “percent of target achieved” and a subjective measure of performance
adapted from Denison et al. (1995). Information about additional measures is provided in
detail below.
Relationships were investigated at the team level using structural equation
modeling. Typically structural equation modeling requires a minimum of 200
observations or 5 – 10 observations per parameter (Klem, 2001). If all 71 potential
parameters were estimated in the measurement model a minimum of 355 teams to 710
teams would be required to achieve adequate levels of power in this study. Unfortunately
I only received responses from 32 teams, which is less than 10% of the minimum
required sample size for this study. In addition, a number of variables demonstrated a
significant amount of skewness and kurtosis. However, Maximum Likelihood solutions,
which were used for this study, are robust to violations of multivariate normality even
with small N’s (Hau & Marsh, 2004) and are further attenuated when item parcels are
used.
I originally intended to analyze results at the individual level if enough teams did
not respond to the study. However, calculation of ICC(1)’s suggested there were fairly
strong effect sizes in the range of .20 and above due to team membership which could
cause issues of multicollinearity if data was analyzed at the individual level. Therefore,
even though there were only 32 teams who responded to this study, I analyzed results at
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the team level. However, because of small sample sizes, results for this study should be
interpreted with caution.
Measures
Control Variables
Previous research has identified a number of variables that could potentially
influence team effectiveness. These control variables include workflow interdependence,
percentage of face-to-face communication, team size, type of team, perceived usefulness
of e-collaboration tools, and experience with collaborative technologies. Workflow
interdependence may interact with team processes, leadership, and technology to
influence the quality of team outcomes and the time it takes to complete a task (Bell &
Kozlowski, 2002; Martins et al., 2004). Face-to-face communications have been
associated with improved information exchange and team interaction (Powell et al.,
2004) and can consequently reduce some of the process losses resulting from virtual
communication (Bell & Kozlowski, 2002). Face-to-face communication also reduces a
team’s reliance on technology for communications. Thus, teams with more face-to-face
interaction could be thought of as having a lower degree of virtuality than teams with
more face-to-face communication.
Team size may improve or reduce team performance depending on the type of
technology used and type of task (Martins et al., 2004). Factors influencing team
outcomes can vary as a result of the type of team (Kozlowski & Bell, 2001). For
example, a service team may have to use resources and technology differently and align
work processes differently than a production team to achieve effective team performance.
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The technological proficiency of individual users can also impact communication
patterns in virtual teams (Kayworth & Leidner, 2002), including how team members
perceive the usefulness of various e-collaboration technologies ranging from email to
more sophisticated enterprise collaboration platforms such as Sharepoint (Centre for
Learning and Performance Technologies [C4LPT], 2000-2012). Perceived usefulness,
an individual’s belief that use of a particular e-collaboration tool will enhance job
performance, has been shown to be a strong determinant of behavioral intentions to use a
particular systems (Venkatesh & Davis, 2000), in this case e-collaboration tools. If
members of a virtual team do not find e-collaboration tools useful, it will reduce the
likelihood that the tools will be used by all team members limiting the potential
effectiveness that the virtual team can achieve.
Respondents were asked to identify the e-collaboration tools used by their virtual
team to help increase understanding around the opportunities for enhancing productivity
within a particular virtual team. We could expect that the greater the breadth of
knowledge virtual team members have of available collaboration technologies, the
greater will be their ability to select from the most useful tools to enhance task
performance and team collaboration.
Leadership Behaviors
The eight roles captured in the categories of external leadership roles (i.e.,
innovator, broker, director, and producer) and internal leadership roles (i.e., monitor,
coordinator, mentor, and facilitator) and described in Quinn’s model of leadership were
measured using the extended form of Quinn’s (1988) leadership complexity measure. As
the short form of their measure only has two items per scale, Quinn has recommended
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that researchers may wish to use the more fully developed version of the leadership
complexity measure. The extended form designates four items for each leadership role
outlined in Quinn’s leadership model. Quinn’s previous research demonstrates scale
reliabilities ranging from .72 to .90 when examining each of the roles independently. For
this study the individual scales for the innovator, broker, director, and producer scales
were used as indicators of external leadership and the individual scales for the monitor,
coordinator, mentor, and facilitator roles were used as indicators of internal leadership.
All items on Quinn’s leadership complexity measure were measured on a scale of 1 to 5.
(1 = “Never”; 5 = “To a Great Extent”).
Empowerment
Empowerment is the sense of control and autonomy that teams have over
outcomes. Thus, following the approach of Mathieu et al. (2006) empowerment was
measured along the dimensions of authority and responsibility. The scale for authority
included the following three items: (1) my team is empowered to change our work
processes in order to improve performance; (2) my team is empowered to allocate our
own resources in order to improve performance; and (3) my team is empowered to
allocate our budget in the best way to improve performance. The scale for responsibility
included the following three items: (1) members of my team are responsible for
identifying the best way to satisfy customer needs; (2) members of my team are
responsible for monitoring our own progress; and (3) members of my team are
responsible for developing our own strategy to achieve goals. All team empowerment
items were measured on a scale of 1 to 5 (1 = “Strongly Disagree”; 5 = “Strongly Agree”).
Team Process
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Team process was measured using the items in Mathieu et al.’s (2001) team
process taxonomy. To limit respondent fatigue the 30-item short form of their measure
was used. This short form provided three items for each of the ten dimensions discussed
in their article. All team process items were measured on a scale of 1 to 5 (1 = “Never”; 5
= “To a Great Extent”).
Potency
Potency was assessed using an eight-item measure by Guzzo et al. (1993). Items
included, to what extent does your team: (1) have confidence in itself, (2) expect to be
known as a high-performing team, (3) feel it can solve any problem it encounters, (4)
believe it can be very productive, (5) believe it can get a lot done when it works hard, (6)
believe no task is too tough for this team, (7) expect to have a lot of influence around
here, and (8) believe it can become unusually good at producing high quality work (1 =
“Never”; 5 = “To a Great Extent”). Although, team-efficacy could have also been used to
assess team member beliefs that the team could successfully perform a given task, this
study assessed teams with members who were required to demonstrate skill in a number
of domains. Thus, whereas team-efficacy is task specific (Bandura, 1997, p. 477),
potency captured a more generalized performance domain (Gully et al., 2002), which was
more relevant to the cross-functional skills (e.g., presentation skills, project management,
influence, and technical skills) required of these teams working in a virtual environment.
Psychological Safety
Psychological safety was assessed using Edmondson’s (1999) seven item
measure. Items included: (1) if you make a mistake on this team, it is often held against
you; (2) members of this team are able to bring up problems and tough issues; (3) people
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on this team sometimes reject others for being different; (4) it is safe to take a risk on this
team; (5) it is difficult to ask members of this team for help; (6) no one on this team
would deliberately act in a way that undermines my efforts; and (7) working with
members of this team, my unique skills and talents are valued and utilized (1 = “Very
Inaccurate”; 7 = “Very Accurate”).
Shared Understanding
Shared understanding can help team members interpret information in the same
way, make decisions that are aligned, and take actions that are aligned as a result, which
is expected to lead to better team performance, team process, and team motivation
(Cannon-Bowers & Salas, 2001). Shared cognition or shared understanding can be
conceptualized in a number of different ways, including overlapping knowledge, similar
or identical knowledge, complementary or compatible knowledge, and distributed or
apportioned knowledge that may differ across team members but will contribute to an
overall team understanding of the full task domain. This study focused on overlapping or
shared knowledge related to team strategy, goals, roles, and technological capability.
According to Kang et al. (2006), shared understanding can be measured by asking team
members to report the degree to which they perceive information to be shared. The
rationale being the team members who have shared expectations or beliefs with respect to
goals, roles, strategy, or specific technological capabilities will act in accordance with
these beliefs or expectations making the anticipated goals, roles, strategies, or
technological limitations and capabilities a reality (Klimoski & Mohammed, 1994).
Perceptions of shared understanding were measured using a set of five questions
specifically derived for this study and focusing on three of the four categories outlined by
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Cannon-Bowers et al. (1993). Technology/ equipment is the first category and refers to
team members sharing information about the functions, usage, limitations, and failures
possible with respect to technology and equipment. The second category refers to
procedural elements of the task such as instructions, strategy, and task constraints. The
third category refers to interactional concerns and how team members are involved in this
task. This is related to roles and responsibilities, information flows, communication
channels, and mutual dependencies amongst team members. The fourth and final
category is related to the sharing of information about teammates’ knowledge, skills,
attitudes, and preferences.
The six questions in this study captured content related to technology and
equipment, procedural elements of the task, and interactions, and assessed perceived
shared understanding of goals, strategies, roles, and the technological environment within
the virtual team. Items included (1) most of my team members have a clear sense of the
roles on this team; (2) most of my team members have a clear sense of the goals on this
team; (3) most of my team members have a clear sense of the strategy on this team; (4)
most of my team members have a clear sense of the speed of the technology (phone,
email etc.) used on this team; (5) most of my team members have a clear sense of the
effectiveness of the technology (phone, email etc.) used on this team; and (6) most of my
team members have a similar understanding of how close we are to achieving our goals.
All items measuring perceptions of shared understanding were measured on a scale of 1
to 5 (1 = “Strongly Disagree”; 5 = “Strongly Agree”). This scale was developed
specifically for this study and was pilot tested for reliability and agreement on nine
student project teams.
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Team Effectiveness
Team effectiveness measures captured the dimensions of performance, viability,
satisfaction, and innovation. Performance was measured with the following three items,
which are adapted from Denison et al. (1995): (1) my team outperforms most other teams
in my organization; (2) my team continuously meets or exceeds expectations; and (3) my
team does excellent work. Managers were also asked to provide an estimate of “the
percent of target achieved” when providing ratings on team performance.
Team viability was measured with items derived from Busche and Coetzer
(2007). Items include: (1) I believe this team would perform successfully on similar task
in the future; (2) I believe this team could continue to work together successfully in the
future; (3) I would choose to work with this team on similar tasks in the future; and (4)
being a member of this team is a positive experience.
Five team satisfaction items were adapted from Smith and Barclay (1997). These
items included: (1) some aspects of my team’s work processes could be improved
(reverse scored); (2) overall I am satisfied with the working relationships on my team; (3)
when compared to other teams I have worked with in the past, I would prefer to work on
my current team; (4) I am happy with the contributions that my team members make; and
(5) I believe my team members enjoy working with me.
Finally, innovation was measured using four items adapted from De Dreu and
West (2001). Items included: (1) team members often implement new ideas to improve
the quality of our products and services; (2) this team gives little consideration to new
and alternative methods and procedures for doing their work (reverse scored); (3) team
members often produce new services, methods, or procedures; and (4) this is an
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innovative team. All team effectiveness items were measured on a scale of 1 to 5 (1 =
“Strongly Disagree”; 5 = “Strongly Agree”).
Results
Pilot Test for Shared Understanding
I used James, Demaree, and Wolf’s (1984) Rwg agreement index with a minimum
value of Rwg = .70 to warrant aggregation, as this value is acceptable for newly developed
measures (LeBreton & Senter, 2008). I tested the rectangular response distribution and
an additional response distribution with a slight negative skew, given that the distribution
appeared to be consistent with the data gathered for this study. However, the response
distribution with a slight negative skew led to Rwg values exceeding unity, suggesting that
this distribution was inaccurately specified (LeBreton & Senter, 2008). Thus, analyses
were only reported for the uniform rectangular distribution.
I also report intraclass correlations to justify aggregation by demonstrating
reliability of ratings across respondents (Bliese, 2000). To ensure that shared
understanding was influenced by group membership, an ICC(1) was calculated based on
a one-way random-effects analysis of variance model. The ICC(1) is typically used to
identify non-independence resulting from group membership and can also be interpreted
as an effect size (Bliese, 2000; Bryk & Raudenbush, 1992, LeBreton & Senter, 2008).
The ICC(K) provides an estimate of the stability of a mean rating provided by K judges
(α = .92; ICC(1) = .39; ICC(K) = .72; meanRwg = .80; SD = .21). An ICC(1) = .39 can
be viewed a strong effect size, and the mean ICC(K) = .72 and the mean Rwg = .80
suggests that shared understanding demonstrates sufficient agreement to justify
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aggregation to the team level and the scale for shared understanding was appropriate to
include in the primary analyses for this study.
Scale Reliabilities
Prior to determining if results could be aggregated to the team level, I calculated
Cronbach’s alphas on each of the scales using the individual level subsample. Where
scales did not achieve acceptable levels of reliability (α > .70), I first removed items
whose corrected item-total correlations were below .30 (Cortina, 1993). If scales still
did not achieve acceptable levels of reliability, I did not include them in further analyses.
I have identified excluded scales as appropriate in the remainder of this section.
Eight separate subscales were used to measure aspects of external leadership and
internal leadership. The sub-scales comprising external leadership included innovator (α
= .87, rmin = .57, rmax = .70), broker (α = .87, rmin =.51, rmax = .72), producer (α = .92, rmin
=.67, rmax = .82), and director (α = .93, rmin =.64, rmax = .92). The subscales comprising
internal leadership included coordinator (α = .85, rmin =.58, rmax = .80), monitor (α = .82,
rmin =.53, rmax = .65), facilitator (α = .90, rmin =.63, rmax = .80), and mentor (α = .91, rmin
=.57, rmax = .82).
Team processes were measured using 10 subscales that fell into the superordinate
categories of transition processes, action processes, and interpersonal processes.
Transition processes consisted of mission analysis (α = .92, rmin =.71, rmax = .87), goal
specification (α = .85, rmin =.74, rmax = .74), and strategy formulation and planning (α =
.85, rmin =.59, rmax = .73). Action processes included monitoring progress towards goals
(α = .81, rmin =.46, rmax = .72), resource and systems monitoring (α = .85, rmin =.57, rmax =
.76), team monitoring and back-up (α = .81, rmin =.50, rmax = .73), and coordination (α =
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.86, rmin =.63, rmax = .73). Finally, interpersonal processes included conflict management
(α = .83, rmin =.71, rmax = .71), motivating and confidence building (α = .88, rmin =.69, rmax
= .77), and affect management (α = .85, rmin =.66, rmax = .69).
Emergent states included empowerment, which was not used in further analysis
due to low scale reliability and bivariate correlations (α = .62, rmin =.11, rmax = .52),
potency (α = .90, rmin =.35, rmax = .72), psychological safety (α = .70, rmin =.05, rmax =
.67), and shared understanding (α = .78, rmin =.42, rmax = .72).
Outcomes included performance (α = .71, rmin =.29, rmax = .66), viability (α = .82,
rmin =.42, rmax = .73), satisfaction (α = .82, rmin =.42, rmax = .70), and innovation (α = .87,
rmin =.66, rmax = .71). Scales for the team level analysis are shown in Table 3.
Scale Aggregation
To determine if scales could be aggregated to the team level, I followed the same
approach that I used to pilot the scale measuring perceptions of shared understanding.
Because scale means were to be used for follow-up analysis, the mean from each team
was used as the input for agreement and reliability analysis (Chen, Mathieu, & Bliese,
2004; Mathieu, Gilson & Ruddy, 2006). I tested the rectangular response distribution and
an additional response distribution with a slight skew. The response distribution with a
slight skew led to Rwg values exceeding unity suggesting that this distribution was
inaccurately specified (LeBreton & Senter, 2008). Thus analyses were only reported for
the uniform rectangular distribution.
The same scales used in the reliability analysis were tested for aggregation with
James et al.’s (1984) Rwg as well as ICC(1) and ICC(k) reported for each scale to be
included in the analysis.
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Table 3: Scales for Team Level Analysis
External Leadership





Innovator
Broker
Producer
Direction

Internal Leadership





Coordinator
Monitor
Facilitator
Mentor

Transition Processes
 Mission Analysis
 Goal Specification
 Strategy Formulation
and Planning

Emergent States
 Potency
 Shared
Understanding
 Psychological
Safety

Outcomes
 Objective
Performance
Measure
 Team Viability
 Team Satisfaction
 Team Innovation

Action Processes
 Monitoring Progress
Towards Goals
 Resource and
Systems Monitoring
 Team Monitoring
and Back-Up
 Coordination
Interpersonal
Processes
 Conflict
Management
 Motivating and
Confidence Building
 Affect Management

Agreement indices for the external leadership scales were as follows: innovator
(rwg = .87, ICC(1) = .27, ICC(k) = .75), broker (rwg = .86, ICC(1) = .24, ICC(k) = .75),
producer (rwg = .81, ICC(1) = .03, ICC(k) = .21), and director (rwg = .81, ICC(1) = -.01,
ICC(k) = -.05). Agreement indices for the internal leadership subscales included
coordinator (rwg = .84, ICC(1) = .30, ICC(k) = .77), monitor (rwg = .66, ICC(1) = .06,
ICC(k) = .35), facilitator (rwg = .85, ICC(1) = .08, ICC(k) = .40), and mentor (rwg = .79,
ICC(1) = .07, ICC(k) = .38).
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Team processes were measured using 10 subscales that fell into the superordinate
categories of transition processes, action processes, and interpersonal processes.
Agreement indices were calculated for each of the subscales. Transition processes
consisted of mission analysis (rwg = .65, ICC(1) = .12, ICC(k) = .52), goal specification
(rwg = .64, ICC(1) = .36, ICC(k) = .82), and strategy formulation and planning (rwg = .59,
ICC(1) = .29, ICC(k) = .77). Action processes included monitoring progress towards
goals (rwg = .71, ICC(1) = .41, ICC(k) = .85), resource and systems monitoring (rwg = .45,
ICC(1) = .20, ICC(k) = .67), team monitoring and back-up (rwg = .73, ICC(1) = .48,
ICC(k) = .88), and coordination (rwg = .77, ICC(1) = .30, ICC(k) = .77). Finally,
interpersonal processes included conflict management (rwg = .85, ICC(1) = .17, ICC(k) =
.62), motivating and confidence building (rwg = .78, ICC(1) = .20, ICC(k) = .67), and
affect management (rwg = .75, ICC(1) = .21, ICC(k) = .68.
Agreement indices for emergent states were calculated for empowerment (rwg =
.85, ICC(1) = .20, ICC(k) = .66), potency (rwg = .87, ICC(1) = .19, ICC(k) = .66),
psychological safety (rwg = .87, ICC(1) = .32, ICC(k) = .79), and shared understanding
(rwg = .84, ICC(1) = .15, ICC(k) = .59).
Finally, agreement indices for outcomes were calculated for performance (rwg =
.88, ICC(1) = .20, ICC(k) = .67), viability (rwg = .88, ICC(1) = .08, ICC(k) = .40),
satisfaction (rwg = .87, ICC(1) = .36, ICC(k) = .82), and innovation (rwg = .77, ICC(1) =
.17, ICC(k) = .61).
In most cases the ICC(1) for scales represented effects that could be considered
small to medium (.06 to .12) and in many cases there were also large effect sizes above
.20 (LeBreton & Senter, 2008). Only producer (ICC(1) = .03) and director (ICC(1) = 67

.01) had ICC(1)’s below .05. However, both these scales had Rwg’s of.81. Furthermore,
because all subscales are used as indicators of latent constructs, rather than using
individual items, it is less worrisome that some of the scales do not meet the .70 cutoff
(Landis, Beal & Tesluk, 2000). Thus scales were aggregated to the team level for further
analyses.
Confirmatory Factor Analysis
To test the structural equation model I followed the model testing approach
outlined by Gaskin (2012). Descriptive statistics are provided in Table 4. As a first step
I fitted a CFA model. The latent factors for the initial model included external
leadership, internal leadership, transition processes, action processes, interpersonal
processes, emergent states, and outcomes. Indicators were specified based on the theory
previously outlined. Because the sample size for this study was small, consisting of only
32 teams, I removed indicators with factors loadings below .75 unless this would leave a
latent variable with less than three indicators. The intention was to increase the
likelihood of good convergent validity. Typically a sample size of 50 is required for a
factor loading of .75 to be sufficient (Gaskin, 2012). In addition, I also removed indiators
that had high cross loadings and limited discriminant validity. As a result, I removed
producer from the external leadership factor and the entire internal leadership factor and
its indicators, which included mentor, monitor, coordinator, and facilitator. Scales for
transition and action processes were combined into one factor and indicators with poor
loadings or high cross loadings, including resource and systems monitoring, team
monitoring and back up, and coordination, were removed. The remaining items from
transition and action processes were all associated with a factor related to goal setting and
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monitoring so I will refer to the combined scales as “goal setting and monitoring” for the
remainder of this article. Conflict management was removed from the interpersonal
factor. Finally, emergent states and team outputs were highly correlated, so I removed
emergent states and indicators with insufficient loadings on outcomes from further
analysis. This resulted in removing shared understanding, potency, psychological safety,
viability, and the objective performance criterion. In total, I ended up removing 13 out a
potential 25 indicators before achieving adequate fit. Finalized scales can be seen in
Table 5 and the revised models can be seen in Figure 4.
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Table 4: Descriptive Statistics and Intercorrelations
1.Innovator
2.Broker
3.Producer
4.Director
5.Coordinator
6.Monitor
7.Facilitator
8.Mentor
9.Mission Analysis
10.Goal Setting
11.Strategy Formulation
12.Goal Monitoring
13.Resource Monitoring
14.Monitoring & Back Up
15.Coordination
16.Conflict Management
17.Motivation
18.Affect Management
19.Potency
20.Psycological Safety
21.Shared Understanding
22.Performance
23.Viability
24.Satisfaction
25.Innovation
Mean
SD

1
1
.80**
.52**
.55**
.41*
.31
.63**
.44*
.17
.36*
.39*
.21
.17
.53**
.52**
.42*
.36*
.52*
.41*
.35
.26
.39*
.56**
.42*
.49**
3.79
.52

2

3

4

5

6

7

8

9

10

11

12

1
.73**
.72**
.49**
.37*
.71**
.35*
.40*
.43*
.45**
.39*
.23
.66**
.74**
.67**
.57**
.69**
.57**
.50**
.51**
.55**
.70**
.58**
.55**
3.97
.52

1
.73**
.46**
.41*
.70**
.37*
.40*
.46**
.41*
.46**
.23
.61**
.65**
.60**
.65**
.73**
.72**
.65**
.69**
.66**
.77**
.69**
.45*
4.34
.36

1
.70**
.54**
.73**
.54**
.42*
.48**
.40*
.48**
.27
.49**
.55**
.64**
.55**
.58**
.72**
.62**
.68**
.47**
.57**
.60**
.49**
4.10
.38

1
.71**
.62**
.61**
.13
.42*
.30
.32
.23
.29
.27
.30
.34
.39*
.52**
.37*
.58**
.43*
.34
.47**
.43*
3.92
.52

1
.45**
.33
.20
.36*
.30
.38*
.39*
.46**
.32
.39*
.38*
.45*
.49**
.27
.40*
.39*
.30
.41*
.47**
3.58
.55

1
.72**
.45**
.47**
.40*
.40*
.24
.63**
.64**
.53**
.67**
.73**
.70**
.65**
.48**
.73**
.67**
.73**
.68**
4.18
.45

1
.22
.32
.24
.10
.11
.32
.29
.14
.46**
.43*
.45*
.38*
.38*
.33
.31
.49**
.43*
4.05
.51

1
.68**
.73**
.78**
.63**
.69**
.61**
.29
.65**
.49**
.45**
.27
.43*
.51**
.23
.37*
.37*
3.69
.57

.
1
.79**
.78**
.65**
.60**
.37*
.06
.52**
.53**
.43*
.24
.53**
.50**
.20
.40*
.37*
3.09
.67

1
.80**
.64**
.66**
.57**
.13
.56**
.53**
.46**
.18
.44*
.53**
.27
.35
.38*
3.01
.60

1
.64**
.57**
.55**
.28
.59**
.52**
.60**
.29
.59**
.52**
.31
.42*
.48**
3.27
.66

* p<.05 and ** p<.01
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Table 4: Descriptive Statistics con’t
13
1.Innovator
2.Broker
3.Producer
4.Director
5.Coordinator
6.Monitor
7.Facilitator
8.Mentor
9.Mission Analysis
10.Goal Setting
11.Strategy Formulation
12.Goal Monitoring
13.Resource Monitoring
14.Monitoring & Back Up
15.Coordination
16.Conflict Management
17.Motivation
18.Affect Management
19.Potency
20.Psycological Safety
21.Shared Understanding
22.Performance
23.Viability
24.Satisfaction
25.Innovation
Mean
SD

1
.52**
.25
-.05
.37*
.31
.42*
.27
.31
.31
.08
.23
.35*
3.21
.65

14

15

16

17

18

19

20

21

22

23

24

25

1
.75**
.48**
.78**
.82**
.50**
.51**
.35*
.58**
.51**
.48**
.53**
3.46
.70

1
.71**
.75**
.79**
.71**
.57**
.44*
.71**
.76**
.67**
.64**
3.99
.49

1
.48**
.53**
.54**
.56**
.40*
.41*
.67**
.47**
.41*
4.48
.49

1
.82**
.62**
.54**
.49**
.60**
.61**
.53**
.56**
4.11
.49

1
.66**
.69**
.50**
.67**
.70**
.67**
.65**
3.85
.49

1
.69**
.68**
.78**
.76**
.84**
.74**
4.24
.40

1
.50**
.46**
.66**
.72**
.58**
4.28
.43

1
.49**
.50**
.68**
.50**
4.16
.43

1
.70**
.75**
.62**
4.18
.38

1
.73**
.56**
4.48
.38

1
.75**
4.24
.39

1
3.82
.54

* p<.05 and ** p<.01
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I report multiple fit indices, including (a) χ2/ df which is considered acceptable if
less than 3, (b) the CFI which is acceptable if over .90, (c) RMSEA which is moderately
acceptable below .10 and good if below .05, and (d) PCLOSE which should be greater
than .05 (Gaskin, 2012). Overall, the CFA model provided reasonable fit (χ2 = 41.852, df
= 48, CMIN/ DF = .872, CFI = 1.000, RMSEA = .000 PCLOSE = .825). Table 6 show
composite reliabilities (CR), Average Variance Extracted (AVE), Maximum Shared
Variance (MSV) and scale correlations. The CR is similar to a Cronbach’s alpha and
should be .70 or greater. It is based on factor loadings and the error of those loadings.
All composite reliabilities in Table 6 are above .70. The average variance extracted
(AVE) is a measure of convergent validity and should be greater than .50. An AVE of
.50 would mean that 50% of the variance in the factor was explained by the indicators
loading onto that factor. The AVE for all factors in Table 6 is above .70, suggesting that
the respective indicators of each factor explained a minimum of 70% of the variance in
that factor. The Maximum Shared Squared Variance (MSV) refers to the maximum
variance a factor shares with another factor. This value should be less than AVE because
an MSV higher than AVE would mean that the variance in a particular factor was being
explained by another factor. All MSV values were less than the corresponding AVE
value, suggesting good discriminant validity. To the right of the MSV column is a
correlation table for the factors in the analysis. All correlations in the table were less than
the variances on the diagonal, which demonstrates good convergent and discriminant
validity (Hair, Black, Babin, & Anderson, 2010; Hu & Bentler, 1999: Gaskin, 2012).
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Table 5: Finalized SEM Scales
Outcomes
External Leadership Goal Setting & Monitoring
(Previously Transition/ Action Processes)
 Team Performance
 Innovator

Mission
Analysis
 Team Satisfaction
 Broker

Goal
Specification
 Team Innovation
 Director
 Strategy Formulation and Planning
 Monitoring Progress Towards Goals
Interpersonal Processes
 Motivating and Confidence Building
 Affect Management

Figure 4: Revised Models
A. Fully Mediated Model

Goal Setting &
Monitoring
External
Leadership

Outcomes
Interpersonal
Team Processes
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B. Partially Mediated Model

Goal Setting &
Monitoring
External
Leadership

Outcomes

Interpersonal
Team Processes

Table 6: Validity Criteria.

External
Leadership
Goal Setting
and
Monitoring
Interpersonal
Team
Processes
Outcomes

CR

AVE

MSV

.882

.716

.507

External
Goal
Interpersonal Outcomes
Leadership Setting &
Processes
Monitoring
.846

.927

.761

.421

.478

.873

.903

.823

.642

.712

.649

.907

.884

.719

.642

.663

.564

.801

.848

Finally, I tested for common method bias by including a common latent factor.
Examination of standardized regression weights indicated that this common latent factor
should not be retained prior to imputing variables for the structural equation model.
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Revised Hypothesis Testing
Because a number of factors were removed from the final measurement model
due to small sample sizes, poor factor loadings, and poor discriminant validity, I could
not test all of the hypotheses as originally intended. The hypotheses I was able to test are
outlined here. In most cases hypotheses associated with internal leadership have been
revised to remove any references to internal leadership. In other cases, measures have
been combined to create composite variables and hypotheses have been adjusted
accordingly. Any hypotheses related to transition processes or action processes have
been combined because transition processes and action processes loaded onto one factor.
This new factor is the factor that is highly related to setting goals and monitoring
progress towards goals, which I re-labeled as goal setting and monitoring. Hypotheses
referencing emergent states were removed because scales related to emergent states were
highly correlated with outcomes and were not included in further analysis. Even though
the scale for empowerment did not achieve a Cronbach’s alpha of .70 I included
hypotheses related to empowerment as an exploratory analysis. Specific indicators are
outlined in Table 5.
H1R: Virtual teams ratings on external leadership (i.e., broker, innovator,
director) are positively related to ratings on overall virtual team outcomes (i.e.,
team innovation, team satisfaction, team performance).
H2R: Virtual team ratings on goal setting and monitoring (i.e., mission analysis,
goal specification, strategy formulation and planning, monitoring progress
towards goals) are positively related to ratings on overall virtual team outcomes
(i.e., team innovation, team satisfaction, team performance)
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H3R: External leadership roles account for more variance in ratings on overall
virtual team outcomes than team goals setting and monitoring.
H4aR: Empowerment will mediate the positive relationship between external
leader roles and goals setting and monitoring in virtual teams.
H4bR: Empowerment will mediate the positive relationship between external
leader roles and team interpersonal processes in virtual teams.
H5R: Virtual team ratings on interpersonal processes (affect management,
motivation and confidence building) are positively related to ratings on overall
virtual team outcomes.
Structural Equation Models
I fit the revised fully mediated structural equation model as shown in Figure 4a
and obtained poor fit (χ2 = 12.241 df = 2, CMIN/ DF = 6.120, CFI = .872, RMSEA =
.406, PCLOSE = .003). Then I added a path from external leadership to outcomes and
tested the partially mediated model and obtained a similar (poor) fit (χ2 = 11.034, df = 1,
CMIN/ DF = 11.034, CFI = .875, RMSEA = .569, PCLOSE = .001). The path from goal
setting and monitoring to outcomes was not significant so it was removed from the
model. Because not having a direct or indirect path from goal setting and monitoring to
outcomes does not make theoretical sense a path was added from goal setting and
monitoring to interpersonal processes. This led to acceptable fit (χ2 = .119, df = 1,
CMIN/ DF = .119, CFI = 1.000, RMSEA = .000, PCLOSE = .740). However, when
controlling for percent of face-to-face interaction, interdependence, and usefulness of ecollaboration tools, this led to a poor fitting model (χ2 = 26.669, df = 13, CMIN/ DF =
2.051, CFI = .856, RMSEA = .184, PCLOSE = .025). Because face-to-face interaction
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and workflow interdependence did not account for significant variance in outcomes, I did
not include them in further analyses. See Figure 5 for the final model that shows β’ s for
all paths. Thus the final model including e-collaboration as a control had fit statistics as
follows (χ2 = 4.429, df = 4, CMIN/ DF = 1.107, CFI = .995, RMSEA = .059, PCLOSE =
.392). All paths were significant except for the path from external leadership to
outcomes. The R2 for the model was .74.
I also tested a model including objective outcomes operationalized as percent of
target achieved. However, because there were no significant relationships with the
measure of objective outcomes I did not include objective outcomes in any further
analysis of the structural equation model.
Figure 5: Final Mediation Model with Parameters
Goal Setting &
Monitoring



.50



External Leadership
 Innovator
 Broker
 Director

Mission Analysis
Goal Specification
Strategy Formulation
and Planning
Monitoring Progress
Towards Goals

.74

Emergent States &
Outcomes



.13
.52

.43

Team Viability
Team
Satisfaction
Team Innovation


.74

.18

Interpersonal
Processes
 Motivating and
Confidence Building
 Affect Management

Mediational Analyses
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E-

I used Baron and Kenny’s (1986) approach with bootstrapping to test for
mediation (Gaskin, 2012). First, I tested the mediating effect of goal setting and
monitoring on the relationship between external leadership and interpersonal processes
(see Table 7). The direct effect of external leadership on interpersonal processes, which I
tested by removing all indirect effects, was significant (β = .74, p <.001). With goal
setting and monitoring present this effect was reduced but remained significant (β = .53,
p <.001). This suggests that team goal setting and monitoring partially mediated the
relationship between external leadership and interpersonal processes, which was
supported through bootstrapping results (p<.01).
Next, I tested if interpersonal processes mediated the effect between external
leadership and outcomes. The direct effect between external leadership and outcomes
was significant (β = .65, p <.001) and the indirect effect of external leadership on
outcomes via interpersonal processes was not significant (β = .14, ns), indicating that the
relationship between external leadership and outcomes was fully mediated by
interpersonal processes. Bootstrapping provided additional support for full mediation
(p<.01).
Finally, I tested if interpersonal processes mediated the effect of team goal setting
and monitoring on outcomes. The direct effect of team goal setting and monitoring on
outcomes was significant (β = .34, p <.001) and the indirect effect of team goal setting
and monitoring on outcomes via interpersonal processes was not significant (β = .03, ns).
This suggests that the relationship between team goal setting and monitoring and
outcomes was fully mediated by interpersonal processes, which was supported by
bootstrapping (p<.01).
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Table 7: Test for Mediation
Relationship

External Leadership 
Goal Setting and
Monitoring 
Interpersonal
Processes
External Leadership 
Interpersonal
Processes 
Outcomes
Goal Setting and
Monitoring 
Interpersonal
Processes 
Outcomes

Direct without
Mediator β

Direct with Mediator
β

Indirect, No
mediation
Bootstrap results
Partial Mediation
(.01)

.737(.001)

.525(.001)

.649(.001)

.139 (ns)

Full mediation (.01)

.338(.001)

.037 (ns)

Full Mediation (.01)

Hypothesis Tests
Because the original measurement model was different from the hypothesized
model, it was not possible to directly test the relationships originally hypothesized for this
study. However, there were trends supporting some of the originally hypothesized
relationships, which are outlined here. Overall, Hypothesis 1R was supported. It did
appear that virtual teams that emphasized external leadership roles had higher ratings on
outcomes (team innovation, team satisfaction, and team performance). Although it was
not possible to test this relationship against leaders who emphasized internal leadership
roles, it does seem that virtual teams with leaders who spend time creating an
environment for innovation, brokering external relationships, and setting direction do
perform better than virtual teams with leaders who do not engage in these roles, which
provides support for Hypothesis 1R. Although not originally hypothesized, this
relationship was fully mediated by interpersonal processes. All correlations between
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indicators of virtual team outcomes and indicators of external leadership were positive
and significant at least at the .05 level.
Similarly, teams that performed goal setting and monitoring activities also
received higher ratings on outcomes. Virtual teams that engaged in mission analysis,
goal specification, strategy formulation and planning, and monitoring progress towards
goals also had higher rating on outcomes (i.e, team innovation, team satisfaction and
team performance), which provides support for Hypothesis 2R. Similar to Hypothesis
1R, this relationship was also fully mediated by interpersonal processes. Except for team
satisfaction and strategy formulation, all correlations between aspects of virtual team
outcomes and goal setting and monitoring were significant at least at the .05 level.
Although mediating relationships were not originally hypothesized, relationships
between external leadership and outcomes, and goal setting and monitoring and
outcomes, were both fully mediated by interpersonal processes. As can be seen in Table
7, external leadership did accounted for more direct variance in outcomes (β = .65,
P<.001) than goal setting and monitoring (β = .34, P<.01), however, this relationship was
fully mediated by interpersonal processes. This suggests that Hypothesis 3R was
partially supported.
I also did an exploratory test to determine if empowerment mediated the
relationships between external leadership and goal setting and monitoring as well as
external leadership and interpersonal processes. The model did not fit the data when
empowerment was included so hypotheses 4aR and 4bR were not supported.
Finally, Figure 5 shows that interpersonal processes did account for significant
variance in outcomes (β = .74, P<.001), providing support for Hypothesis 5R. All
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correlations between aspects of interpersonal processes and outcomes were significant at
least at the .05 level.
Although I did not originally hypothesize mediating relationships, I did test for
them in the revised model. Team goal setting and monitoring partially mediated the
relationship between external leadership and interpersonal processes. Interpersonal
processes fully mediated the relationship between external leadership and team outcomes.
Interpersonal processes also fully mediated the relationship between goal setting and
monitoring and outcomes.
Discussion
The intent of this study was to do an initial test of a comprehensive model to
develop understanding of the impact of leadership behavior and team processes on
emergent states and outcomes in virtual teams. However, because of the number of
variables in the initial study, a small sample size of 32 teams, and 159 usable individual
responses, a number of variables were dropped from the final analyses and the original
hypotheses had to be revised to reflect the variables that remained in the study.
Although the results should be interpreted with caution, they do provide some
interesting patterns to be further investigated in future research. The final SEM model
shows that interpersonal processes mediate the relationships between external leadership
and virtual team outcomes, as well as between goal setting and monitoring and virtual
team outcomes. External leadership was composed of the leadership behaviors of broker,
innovator, and director. Goal setting and monitoring included mission analysis, goal
specification, strategy formulation and planning, and monitoring progress towards goals.

81

Interpersonal processes included affect management and confidence building and
outcomes included team innovation, team performance, and team satisfaction.
From a practical standpoint this suggests that virtual team leaders who focus on
innovator, broker and director behaviors will support their virtual team in defining their
objectives by supporting their readiness and flexibility as well as establishing parameters
for goal setting. By acquiring external resources, building support, facilitating change
through creative mechanisms, and building the external legitimacy of the team through
developing, marketing to, negotiating with, and maintaining external contacts, the virtual
team leader sets the foundation for the virtual team’s success. The virtual team leader
also has the role of planning and goal setting, clarifying roles and objectives, generating
rules and policies, defining problems, establishing clear expectations, and evaluating
performance (Quinn, 1988). These results also lend support for Carte et al.’s (2006)
findings that virtual team leaders will likely need to at least set the higher level or bigger
picture direction for virtual teams because of the limited time available for virtual team
members to discuss and come to agreement on roles, responsibilities, and team direction.
With the aforementioned support structures and goal setting parameters available,
the members of the virtual team are then able to engage in goal setting and monitoring,
consisting of mission analysis, goal specification, strategy formulation, and monitoring
progress towards goals (Marks et al., 2001). Virtual teams are often composed of
professionals with the technical knowledge required to enable the virtual team to
effectively achieve outcomes (Zigurs, 2003). Thus, they may be less likely to require
technical mentorship from team leaders. With knowledge of resources, environmental
conditions, program parameters, and support for progressive change provided by virtual
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team leaders, virtual team members can then engage in evaluating the team’s mission and
identifying main tasks. Virtual team members are also involved in identifying and
prioritizing goals and sub-goals (this is not done by the virtual team leader who only
provides high level goals) and developing alternative courses of action to achieve desired
outcomes. As professionals, virtual team members are also able to monitor their own
progress towards goals by tracking their progress on individual tasks, determining what
factors are contributing to gaps in goal accomplishment, and sharing knowledge about
progress and barriers within the team members.
The results of this study suggest that if virtual team leaders engage in external
leadership behaviors and create an environment that supports progressive change, acquire
and share knowledge about the resources availability, and set high-level goals, roles, and
objectives, then virtual team members will be able to engage in the details of goal setting.
The details of goal setting may involve task prioritization, developing alternative courses
of action, and sharing knowledge of progress, or identifying barriers towards progress. If
these conditions are met, the results of this research suggest that team members will also
engage in building confidence, motivation, and task-based cohesion of team members
that, in turn, encourage effective task completion (Marks et al., 2001). Team members
will also take on the role of regulating team members’ emotions, and managing aspects of
team functioning such as cohesion, frustration, and excitement.
Finally, if team members are motivated, confident in their abilities, and extreme
emotions of frustration and excitement are managed, team members will report higher
levels of team performance, team innovation, and team satisfaction. Thus, it appears that
if virtual team leaders create the appropriate context, virtual team members can set and
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achieve goals, which will facilitate their ability to enhance motivation, confidence, and
manage affect within the team. Motivated team members with a supportive context, clear
goals, strategies for meeting these goals, and balanced affect will subsequently report
more positive perceptions of team outcomes.
Although this study is primarily exploratory due to limitations stemming from a
small sample size, it does suggest that the role of the virtual team leader may be more
externally focused than that of a face-to-face team leader. This makes sense, given that
members of virtual teams are often professionals who are able to motivate themselves
and possess the technical skills to achieve high levels of performance (Zigurs, 2003).
Even though virtual team leaders may be distanced from their team members, they will
likely have increased accessibility to senior leaders, key stakeholders, and those who
have access to key resources such as information, tools, funding, and better access to
knowledge regarding organizational objectives, and environmental or market influences.
With this accessibility, it seems that the virtual team leader would provide the most
support to virtual team members by creating the context to allow team members to set
manage and monitor appropriate goals, given knowledge that the virtual team leader has
shared regarding the external environment. Trust would then develop through meeting
objectives and performance standards over a period of time with contextual support
provided by the virtual team leader and production effort provided by team members.
These findings suggest that virtual teams may be the most successful when there
is an implicit and default environment for trust. Virtual team members must trust that
virtual team leaders will advocate on their behalf, clear barriers, and do what they can to
access the resources required by virtual team members to achieve their goals in a timely
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manner. Conversely, virtual team leaders need to trust that virtual team members, if
given the appropriate information, resources, and support, will put their full effort toward
achieving their goals. Team members also need to trust one another to enhance
motivation, build confidence, and manage and not exacerbate intense affective
expression, such as excitement or frustration. This is similar to Ilgen’s et al.’s (2005)
original notion that trust is based both on competence and a belief that team members
will not harm one’s own interests. Furthermore, if there is trust between virtual team
members and virtual team leaders, there will be an expectation that everyone will play
their part and this can drive motivation (Zaccaro & Bader, 2003; Zigurs, 2003). Team
members may quickly establish unconditional trust as they work towards a common
purpose, mission, and goals (Shamir et al., 1993) or they may establish trust over time
through met expectations (Jones & George, 1998; Zaccaro & Bader, 2003).
Limitations
This study has a number of limitations. First, I was only able to obtain a small
sample size of 32 teams. This limits the confidence that can be had in the results.
Maximum likelihood is fairly robust even with small N, except for factors with twoindicators which can lead to biased parameter estimates and apparent fit that is slightly
positively biased. Since interpersonal team processes were composed of only two
indicators, results should be interpreted with caution (Hau & Marsh, 2004).
Second, empowerment did not meet the cut-off for Cronbach’s alpha of .70 and
was dropped from the main analysis. However, because empowerment was part of the
originally proposed theory I did do an exploratory analysis with empowerment fully
mediating the direct relationship between external leadership and goal setting and
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monitoring as well as the direct relationships between external leadership and
interpersonal processes. However, this model, as well as alternative models, was a poor
fit for the data (χ2 = 26.882, df = 9, CMIN/ DF = 2.987, CFI = .839, RMSEA = .253,
PCLOSE = .003). The model including empowerment is shown in Figure 6.
Figure 6: Exploratory Model Including Empowerment as Mediator

Goal Setting
& Monitoring
External
Leadership

Outcomes

Empowerment
Interpersona
l Processes

E-collaboration

Similar to this situation with empowerment, psychological safety just met the .70 cutoff
but had bivariate correlations of .05 between scale items. It was originally included as
part of the final analysis but was dropped due to poor factor loadings. In addition, 13 out
of the 25 remaining variables had to be removed from further analyses due to poor factor
loadings and poor discriminant validity in the confirmatory factor analysis. This also
meant that I was not able to test for relationships associated with emergent states.
Third, because all responses were collected via a single survey, there is potential
for common method bias. On the positive side, introducing a common latent factor did
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not significantly change standardized regression weights, so this common latent factor
was not retained.
Fourth, even though it was decided that results could be analyzed at the team
level, not all rwg and ICC(1) and ICC(2)’s met the typical required cut-off for aggregation.
However, all but two ICC(1) values were within the range of .06 to .48 and all rwg values
were within the range of .46 to .90. It’s possible that, in some cases, a calculation of rwgp
(LeBreton & Sentor, 2008) for bi-modal distributions would have been more appropriate
because of multimodal data that could result from in-group and out-group leadership
effects. However, I did not do this calculation, as it was not specified a priori.
Finally, future researchers may wish to capture information about virtual teams
using longitudinal methods. As these data were captured at a single point in time, it is
not possible to be confident about the order of events in this study.
Future Research
This study combines two bodies of research. To date, there are few studies of
virtual team leadership that also highlight the role of virtual team members (cf., Zander et
al., 2013), whereas research emphasizing virtual teams tends not to explicitly highlight
the role of virtual team leaders. The current study suggests that both virtual team
leadership and virtual team process positively contribute to virtual team outcomes and
takes an initial step toward the integration of the research on virtual teams and virtual
team leadership. The current research specifically suggests that virtual team leaders may
have a larger role influencing external stakeholders with access to resources and
information and then relaying this information back to virtual team members. Members
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of virtual teams would have the role of using this information to set goals, build
strategies, and communicate progress and barriers towards goals.
In addition, this research suggests that members of virtual teams may not treat
emergent states and outcomes as indicators of distinct factors. Future research might
further investigate if emergent states are perceived independently from outcomes in
virtual teams. If they are not perceived independently, is there some factor unique to
virtual teams that impacts perceptions of emergent states, such as shared understanding,
potency, trust, cohesion, and psychological safety. As emergent states still need more
attention in research addressing the face-to-face work environment, this lack of
distinction may not be unique to the virtual team environment.
Unfortunately, this study did not have enough respondents to run all variables in
the study. Therefore, future researchers may wish to look at additional components of the
study. One of the key areas that could not be studied because of poor factor loadings was
the effect of internal leadership on virtual team outcomes. Future research could further
investigate if the impacts of internal leadership differ from external leadership or alter the
influence of external leadership in virtual teams. Thus, continuing this line of research
combining virtual team leadership with virtual team processes can help to further clarify
where virtual team members can add value and what is really required of virtual team
leaders to create the most positive impact on virtual team performance. Future research
might also distinguish between different types of teams, such as product teams,
production teams, and service teams, since the role of virtual team leaders and virtual
team members may differ based on the type of team and the desired outcomes.
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Virtual team leaders have challenges that may not be encountered as frequently by
face-to-face leaders. Virtual teams can have team members that are globally distributed,
with different perspectives regarding what makes virtual team leadership effective.
Additionally, different functional backgrounds and country specific cultures can
influence team member’s perceptions regarding the importance of various virtual team
outcomes. Global and cultural factors provide a rich opportunity for additional research
on virtual team leadership and group process.
Overall, the full model presented here requires more research with more teams.
Additional data would increase the confidence that can be had with regard to the accuracy
of the current findings. On a positive note, effect sizes in the study are fairly large,
providing some confidence with respect to the results.
Conclusions
This study provides some interesting, though very preliminary results related to
leadership in virtual team environments. Even though this study is exploratory in nature,
it does suggest that virtual team leaders may have a more significant role exerting upward
influence and influencing key stakeholders outside of the virtual team in order to gather
resources, support, and information. In addition, virtual team members take on the
responsibility of setting specific goals, defining team strategy, and monitoring and
communicating goal progress and barriers to the team. The combined roles of virtual
team leaders and virtual team members then impact affect management and motivation
and confidence building, which subsequently have positive correlations with team
outcomes such as team innovation, team performance, and satisfaction. These
relationships may all be held together by trust. The ability to trust colleagues to take on
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their specific roles and perform to required standards is likely prerequisite to effective
virtual team functioning. Understanding how the roles of virtual team leaders and virtual
team members are different but related in their ability to impact team outcomes may also
help to reduce conflict and confusion. Role clarity may have the additional benefit of
reducing overall workloads in virtual teams, again leading to more positive outcomes.
Additional field research comparing contributions of virtual team members and virtual
team leaders is strongly encouraged. This study just begins to scratch the surface of this
major workplace trend.

90

References
Al-Ani, B., Horspool, A., & Bligh, M. C. (2011). Collaborating with ‘virtual strangers’:
Towards developing a framework for leadership in distributed teams. Leadership,
7(3), 219 - 249.
Allen, R. L. (2005). The influence of leadership on the motivation of virtual teams.
(Doctoral dissertation, Northcentral University, 2005). Dissertation Abstracts
International-A, 66, 1846.
Arnold, J. A., Arad, S., Rhoades, J. A., & Drasgow, F. (2000). The empowering
leadership questionnaire: The construction and validation of a new scale for
measuring leader behaviors. Journal of Organizational Behavior, 21, 249-269.
Aubert, B. A., & Kelsey. B. L. (2003). Further understanding of trust and performance in
virtual teams. Small Group Research, 34, 575-618.
Avolio, B. J., & Kahai, S. S. (2003). Adding the “e” to e-leadership: How it may impact
your leadership. Organizational Dynamics, 31(4), 325-338.
Avolio, B. J., Kahai, S. & Dodge, G. E. (2000). E-leadership: Implications for theory,
research, and practice. Leadership Quarterly, 11(4), 615-668.
Avolio, B. J., Kahai, S., Dumdum, R., & Sivasubramaniam, N. (2001). Virtual teams:
Implications for e-leadership and team development. In M. London (Ed), How
People Evaluate Others in Organizations (pp. 337-358). New York,
NY:Psychology Press.
Baltes, B. B., Dickson, M. W., Sherman, M. P., Bauer, C. C., LaGanke, J.S. (2002).
Computer-mediated communication and group decision making: a meta-analysis.
Organizational Behavior and Human Decision Processes, 87, 156-179.
91

Balthazard, P. A., Waldman, D. A., & Warren, J. E. (2009). Predictors of the emergence
of transformation leadership in virtual decision teams. The Leadership Quarterly,
20, 651-663.
Bandura, A. (1997). Self-efficacy: The exercise of control. New York: Freeman.
Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable distinction in
social psychological research: Conceptual, strategic, and statistical considerations.
Journal of Personality and Social Psychology, Vol 51(6), Dec 1986, 1173-1182.
Barrick, M. R., Stewart, G. L., Neubert, M. J., & Mount, M. K. (1998). Relating member
ability and personality to work-team processes and team effectiveness. Journal of
Applied Psychology, 83(3), 377-391.
Beal, D. J., Cohen, R. R., Burke, M. J., & McClendon, C. L. (2003). Cohesion and
performance in groups: A meta-analytic clarification of construct relations.
Journal of Applied Psychology, 88(6), 989-1004.
Beersma, B., Hollenbeck, J. R., Humphrey, S. E., Moon, H., Conlon, D.E., & Ilgen, D. R.
(2003). Cooperation, competition, and team performance: Toward and
contingency approach. Academy of Management Journal, 46(3), 572-590.
Bell, B. S. & Kozlowski, S. W. J. (2002). A typology of virtual teams: Implications for
effective leadership. Group and Organization Management, 27(1), 14-49.
Berry, G. R. (2011). Enhancing effectiveness on virtual teams: Understanding why
traditional team skills are insufficient. Journal of Business Communication, 48,
186 – 206.

92

Bhappu, A. D., Zellmer-Bruhn, M., & Anand, V. (2001). The effects of demographic
diversity and virtual work environments on knowledge processing in teams.
Virtual Teams, 8, 149-165.
Blake, R. R. & Mouton, J. S. (1982). Management by grid principles or situationalism:
Which? Group and Organization Studies, 7, 207-210.
Bliese, P. D. (2000). Within-group agreement, non-independence, and reliability:
Implications for data aggregation and analyses. In K. J. Klein & S. W. J.
Kozlowski (Eds.), Multilevel Theory, Research and Methods in Organizations:
Foundations, Extensions, and New Directions (pp. 349-381). San Francisco:
Jossey-Bass.
Brake, T. (2006). Leading global virtual teams. Industrial and Commercial Training,
38(3), 116-121.
Bryk, A. S., & Raudenbush, S. W. (1992). Hierarchical liner models: Application and
data analysis methods. Newbury Park, CA: Sage.
Bunderson, J. S., & Sutcliffe, K. M. (2002). Comparing alternative conceptualizations of
functional diversity in management teams: Process and performance effects.
Academy of Management Journal, 45, 875-893.
Burns, J. M. (1978). Leadership. NY: Harper & Row.
Burpitt, W. J., & Bigoness, W. J. (1997). Leadership and innovation among teams: The
impact of empowerment. Small Group Research, 28(3), 414-423.
Bushe, G. R., & Coetzer, G. H. (2007). Group development and team effectiveness:
Using cognitive representations to measure group development and predict task

93

performance and group viability. The Journal of Applied Behavior Science,
43(2), 184-212.
Campion, M. A., Papper, E. M., Medsker, G. J. (1996). Relations between work team
characteristics and effectiveness: A replication and extension. Personnel
Psychology, 49, 429-452.
Cannon-Bowers, J. A., & Salas, E. (2001). Reflections on shared cognition. Journal of
Organizational Behavior, 22, 195-202.
Cannon-Bowers, J. A., Salas, E., & Converse, S. (1993). Shared mental models in expert
team decision making. In. N. J. Castellan (Ed.), Individual and group decision
making: Current issues. Hillsdale, NJ: Lawrence Erlbaum Associates.
Cannon, M., & Edmondson, A. (2000). Confronting failure: Antecedents and
consequences of shared learning-oriented beliefs in organizations work groups.
Paper presented at the annual meeting of the Academy of Management
Conference, Toronto, ON.
Carless, S. A., & De Paola, C. (2000). The measurement of cohesion in work teams.
Small Group Research, 31(1), 71-88.
Carte, T. A., Chidambaram, L., and Becker, A. (2006). Emergent leadership in selfmanaged virtual teams: A longitudinal study of concentrated and shared
leadership behaviors. Group Decision and Negotiation, 15, 323-343.
Centre for Learning & Performance Technologies (2012). Best of breed learning tools
2012. Retrieved November 3, 2012, from http://c4lpt.co.uk/top-100-tools/best-ofbreed-tools-2012.

94

Chen, G., Mathieu, J. E., & Bliese, P. D. (2004). A framework for conducting multilevel
construct validation. In F. J. Dansereau & F. Yammarino (Eds.), Research in
multi-level issues: The many faces of multi-level issues (Vol. 3, pp. 273-303).
Oxford, England: Elsevier Science.
Chen, C. C., Wu. J., Ma, M., & Knight, M. (2011). Enhancing virtual learning team
performance: A leadership perspective. Human Systems Management, 30, 215228.
Chidambaram, L. (1996). Relational development in computer-supported groups.
Management Information Systems Quarterly, 20, 143-165.
Cordery, J., Soo, C., Kirkman, B., Rosen, B., & Mathieu, J. (2009). Leading parallel
global virtual teams. Organizational Dynamics, 38(3), 204-216.
Cortina, J. M. (1993). What is coefficient alpha? An examination of theory and
applications. Journal of Applied Psychology, 78(1), 98-104.
Costa, A. C., Bijlsma-Frankema, K., & de Jong, B. (2009). The role of social capital on
trust development and dynamics: implications for cooperation, monitoring and
team performance. Social Science Information, 48(2), 199-228.
Cox, L. R. (2005). Virtual teams: An exploratory study of the effect of leader behavior
on team effectiveness. ProQuest, UMI Dissertations Publishing, (UMI No.
3205359).
Crampton, C. D. (2001). The mutual knowledge problem and its consequences for
dispersed collaboration. Organization Science, 12(3), 346-371.

95

De Cremer, D., & van Knippenberg, D. (2002). How do leaders promote cooperation?
The effects of charisma and procedural fairness. Journal of Applied Psychology,
8(5), 858-866.
De Dreu, C. K. W. & West, M. A. (2001). Minority dissent and team innovation: The
importance of participation in decision making. Journal of Applied Psychology,
86(6), 1191-1201.
Denison, D. R., Hooijberg, R., & Quinn, R. E. (1995). Paradox and performance: Toward
a theory of behavioral complexity and in managerial leadership. Organization
Science, 6(5), 524-540.
Devadas, R., & Argote, L. (1995). Collective learning and forgetting: The effects of
turnover and work group structure. Paper presented at the meeting of the
Midwestern Psychological Association, Chicago.
Druskat, V. U., & Wheeler, J. V. (2003). Managing from the boundary: The effective
leadership of self-managing work teams. Academy of Management Journal, 46,
435-457.
Edmondson, A. (1999). Psychological safety and learning behavior in work teams.
Administrative Science Quarterly, 44(2), 350-383.
Ensley, M. D., Hmieleski, K. M., & Pearce, C. L. (2006). The importance of vertical and
shared leadership within new venture top management teams: Implications for
the performance of startups. The Leadership Quarterly, 17, 217-231.
Etzioni, A. (1961). A comparative analysis of complex organizations. New York: Free
Press.

96

Evans, C. R., & Jarvis, P. A. (1980). Group cohesion: A review and re-evaluation. Small
Group Behavior, 11, 359-370.
Festinger, L. (1950). Informal social communication. Psychological Review, 57, 271282.
Fisher, C. D. (2003). Why do lay people believe that satisfaction and performance are
correlated? Possible sources of commonsense theory. Journal of Organizational
Behavior, 24, 753-777.
Fuller, M. A., Hardin, A. M., & Davidson, R. M. (2007). Efficacy in technologymediated distributed teams. Journal of Management Information Systems, 23(3),
209-235.
Gaskin, J. (2012). Gaskination's StatWiki. http://statwiki.kolobkreations.com
Gaskin, J. (2012). “ValidtyMaster”, Stats Tools Package.
http://statwiki.kolobkreations.com
George, G., & Sleeth, R. G. (2000). Leadership in computer-mediated communication:
Implications and research directions. Journal of Business and Psychology, 15(2),
287-310.
Gibson, C. B., & Gibbs, J. L. (2006). Unpacking the concept of virtuality: The effects of
geographic dispersion, electronic dependence, dynamic structure, and national
diversity of team innovation. Administrative Science Quarterly, 51(3), 451-495.
Gil, F., Rico, R., Alcover, C. M., & Barrasa, A. (2005). Change-oriented leadership,
satisfaction and performance in work groups. Journal of Managerial Psychology,
20(3/4), 313-328.

97

Gonzalez, M. G., Burke, M. J., Santuzzi, A. M., & Bradley, J. C. (2003). The impact of
group process variables on the effectiveness of distance collaboration groups.
Computer in Human Behavior, 19, 629-648.
Gressgard, L. J. (2011). Virtual team collaboration and innovation in organizations.
Team Performance Management, 17(1/2) ,102-119.
Grim, L. G. & Yarnold, P. R. (2001). Reading and understanding multivariate statistics.
Washington, DC: American Psychological Association.
Gully, S. M., Incalcaterra, K. A., Joshi, A., & nBeaubian, J. M. (2002). A meta-analysis
of team-efficacy, potency, and performance: interdependence and level of
analysis as moderators of observed relationships. Journal of Applied Psychology,
47, 307-338.
Guzzo, R. A., Yost, P. R., Campbell, R. J., & Shea, G. P. (1993). Potency in groups:
articulating a construct. British Journal of Social Psychology, 32, 87-106.
Hackman, J. R. (1987). The design of work teams. In J. Lorsch (Ed.), Handbook of
organizational behavior (pp. 315-342). New York: Prentice Hall.
Hair, J., Black, W., Babin, B., & Anderson, R. (2010). Multivariate data analysis (7th
ed.): Prentice-Hall, Inc. Upper Saddle River, NJ, USA.
Hau, K-T., & Marsh. H. W. (2004). The use of item parcels in structural equation
modeling: Non-normal data and small sample sizes. The British Journal of
Psychology, 57, 327-351.
Hertel, G., Geister, S., & Konradt, U. (2005). Managing virtual teams: A review of
current empirical research. Human Resource Management Review, 15, 69-95.

98

Hertel, G., Konradt, U., & Orlikowski, B. (2004). Managing distance by
interdependence: Goal setting, task interdependence and team-based rewards in
virtual teams. European Journal of Work and Organizational Psychology, 13, 128.
Hovarth, L., & Tobin, T. J. (2001). Twenty-first century teamwork: Defining
competencies for virtual teams. In M.M. Beyerlein, D. A. Johnson & S. T.
Beyerlein (Eds.), Advances in Interdisciplinary studies of Work teams: Virtual
Teams, Vol 8, 239-258. Greenwich, CT: JAI Press.
Hoyt, C. L. & Blascovich, J. (2003). Transformational and transactional leadership in
virtual and physical environments. Small Group Research, 34(6), 678-715.
Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure
analysis: Conventional criteria versus new alternatives. Structural Equation
Modeling, 6, 1-55.
Huang, W. W., Wei, K. K., Watson, R. T., & Tan, B. C. Y. (2002). Supporting virtual
team-building with GSS: An empirical investigation. Decision Support Systems,
34: 359-367.
Hyatt, D. E., & Ruddy, T. M. (1997). An examination of the relationship between work
group characteristics and performance: Once more into the breech. Personnel
Psychology, 56, 517-543.
Ilgen, D. R., Hollenbeck, J. R., Johnson, M., & Jundt, D. (2005). Team in organizations:
From input-process-output models to IMOI model. Annual Review of
Psychology, 56, 517-543.

99

James. L. R., Demaree, R. G., &Wolf, G. (1984). Estimating within-group interrater
reliability with and without response bias. Journal of Applied Psychology, 69,
85-98.
Jones, G., & George, J. (1998). The experience and evolution of trust: Implications for
cooperation and teamwork. Academy of Management Review, 23, 531-546.
Kahai, S., Fjermestad, J., Zhang, S., & Avolio, B. (2007). Leadership in virtual teams:
Past, present and future. International Journal of e-Collaboration, 3(2), i-viii.
Kahai, S. S., Huang, R., & Jestice, R. J. (2012). Interaction effect of leadership and
communication media on feedback positivity in virtual teams. Group &
Organization Management, 37(6), 716-751.
Kahai, S. S., Sosik, J. J., & Avolio, B. J. (2003). Effects of leadership styles, anonymity,
and rewards on creativity-relevant processes and outcomes in an electronic
meeting system context. The Leadership Quarterly, 14, 499-524.
Kasper-Fuehrer, E. C., & Ashkanasy, N.M. (2001). Communicating trustworthiness and
building trust in interorganizational virtual organizations. Journal of
Management, 27 (3), 235-254.
Kayworth, T., & Leidner, D. (2000). The global virtual manager: A prescription for
success. European Management Journal, 18, 183-194.
Kayworth, T. R., & Leidner, D. E. (2002). Leadership effectiveness in global virtual
teams. Journal of Management Information Systems, 18(3), 7-40.
Keeley. M. (1978). A social justice approach to organizational evaluation.
Administrative Science Quarterly, 23, 272-292.

100

Kerr. S. & Jermier, J. M. (1978). Substitutes for leadership: Their meaning and their
measurement. Organizational Behavior and Human Performance, 22, 375-403.
Kirkman, B. L., & Rosen, B. (1997). A model of work team empowerment. In R. W.
Woodman & W. A. Pasmore (Eds.), Research in organizational change and
development, Vol 10, 131-167. Greenwich, CT: JAI Press.
Kirkman, B. L., & Rosen, B. (2000). Powering up teams. Organizational Dynamics,
28(30), 48-66.
Kirkman, B. L., & Rosen, B. (1999). Beyond self-management: Antecedents and
consequences of team empowerment. The Academy of Management Journal,
42(1), 58-74.
Kirkman, B. L., Rosen, B, Tesluk, P. E., & Gibson, C. B. (2004). The impact of team
empowerment on virtual team performance: The moderating role of face-to-face
interaction. Academy of Management Journal, 47(2), 175-192.
Klimoski, R. & Mohammed S. (1994). Team mental model: Construct or metaphor?
Journal of Management, 20(2), 403-437.
Konradt, U. & Hoch, J. E. (2007). A work roles and leadership functions of managers in
virtual teams. International Journal of E-Collaboration, 3(2), 16-35.
Kostopoulos, C. K. & Bozionelos, N. (2011). Team exploratory and exploitative
learning: Psychological safety, task conflict, and team performance. Group and
Organization Management, 36(3), 385-415.
Kozlowski, W. J., & Bell, B. S. (2001). Work groups and teams in organizations. In
Borman, W. C., Ilgen, D. R., & Klimoski, R. J. (Eds.), Comprehensive Handbook

101

of Psychology, (Vol. 12): Industrial and Organizational Psychology (p. 333-375).
New York: Wiley.
Landis, R. S., Beal, D. J., & Tesluk, P. E. (2000). A comparison of approaches to
forming composite measures of structural equation models. Organizational
Research Methods, 3(2), 186-207.
Langan-Fox, J., Anglim, J., & Wilson, J. R. (2004). Mental models, team mental models,
and performance: Process, development, and future directions. Human Factors
and Ergonomics in Manufacturing, 14(4), 331-352.
Lawrence, K. A., Lenk, P., & Quinn, R. E. (2009). Behavioral complexity in leadership:
The psychometric properties of a new instrument to measure behavioral
repertoire. The Leadership Quarterly, 20, 87-102.
LeBreton, J. M., & Senter, J. L. (2008). Answers to 20 questions about interrater
reliability and interrater agreement. Organizational Research Methods, 11(4),
815-852.
Lee, C. Tinsley, C. H.., Bobko, P. (2002). An investigation of the antecedents and
consequences of group-level confidence. Journal of Applied Psychology, 88, 2739.
LePine, J. A., Piccolo, R., Jackson, C., Mathieu, J. E., & Saul J.R. (2008). A metaanalysis of teamwork processes: Test of a multidimensional model and
relationships with team effectiveness criteria. Personnel Psychology, 61(2), 273307.

102

Lester, S. W., Meglino, B. M., & Korsgaard, M. A. (2002). The antecedents and
consequences of group potency: A longitudinal investigation of newly formed
work groups. Academy of Management Journal, 45(2), 352-268.
Levesque, L.L., Wilson, J.M., & Wholey, D.R. (2001). Cognitive divergence and shared
mental
models in software development project teams. Shared cognition [Special Issue]. Journal
of
Organizational Behavior, 22, 135– 44.
Likert, R. (1967). The Human Organization. New York: McGraw-Hill.
Lurey, J. S., & Raisinghani, M. S. (2001). An empirical study of best practices in virtual
teams. Information and Management , 38, 523-544.
Malhotra, A., Majchrzak, A., & Rosen, B. (2007). Leading virtual teams. Academy of
Management Perspectives, 60-70.
Mathieu, J. E., Gilson, L. L., & Ruddy, T. M. (2006). Empowerment and team
effectiveness: An empirical test of an integrated model. Journal of Applied
Psychology, 91(1), 97-108.
Manz, C. C. (1986). Self-Leadership: Toward and expanded theory of self-influence
processes in organizations. Academy of Management Review, 11, 585-600.
Manz, C. C., & Sims, H. P. (1987). Leading workers to lead themselves: The eternal
leadership fo self-managing work teams. Administrative Science Quarterly, 32,
106-128.

103

Marks, M. A., Mathieu, J. E. & Zaccaro, S. J. (2000). Performance implications of leader
briefings and team-interaction training for team adaptation to novel environments.
Journal of Applied Psychology, 85(6), 971-986.
Marks, M. A., Mathieu, J. E., & Zaccaro, S. J. (2001). A temporally based framework
and taxonomy of team processes. Academy of Management Review, 26, 356376.
Martins, L. L., Gilson, L.L., & Maynard, M. T. (2004). Virtual teams: What do we know
and where do we go from here? Journal of Management, 30(6), 805-835.
Mathieu, J. E., Gilson, L. L., & Ruddy, T. M. (2006). Empowerment and team
effectiveness: An empirical test of an integrated model. Journal of Applied
Psychology, 91(1), 97-108.
Maznevski, M. L. & Chudoba, K. M. (2000). Bridging space over time: Global virtual
team dynamics and effectiveness. Organization Science, 11(5), 473-492.
McComb, S. A., Green, S. G., & Compton, W D. (1999). Project goals, team
performance, and shared understanding. Engineering Management Journal, 11(3),
7-12.
McDowell, W. C., & Zhang, L. (2009). Mediating effects of potency on team
cohesiveness and team innovation. The Journal of Organizational Leadership &
Business, 1-11. Retrieved September 10, 2013, from
http://www.tamut.edu/jolb/Scholar/2009Summer/ 2009McDowell.pdf.
McGrath, J. E. (1964). Social Psychology: A brief introduction. New York: Holt,
Rinehart & Winston.

104

Mesmer-Magnus, J. R., & DeChurch, L. A. (2009). Information sharing and team
performance: A meta-analysis. Journal of Applied Psychology, 94(2), 535-546.
Miron-Spektor, E., Erez, M., & Neveh, E. (2011). The effect of conformist and attentiveto detail members on team innovation: Reconciling the innovation paradox.
Academy of Management Journal, 54(4), 740-760.
Mitchell, A., Zigurs. I. (2009). Trust in virtual teams: Solved or still a mystery. The
DATA BASE for Advances in Information Systems, 40(30), 61-83.
Mohammed, S., & Dumville, B. C. (2001). Team mental models in a team knowledge
framework: Expanding theory and measurement across disciplinary boundaries.
Journal of Organizational Behavior, 22(2), 89-106.
Mohammed, S. Ferzandi, L., & Hamilton, K. (2010). Metaphor no more: A 15-year
review of the team mental model construct. Journal of Management, 36(4), 876910.
Mohammed, S., Klimoski, R., Rentsch, J. R. (2000). The measurement of team mental
models: We have no shared schema. Organizational Research Methods, 3, 123165.
Mohammed, S. & Ringseis, E. (2001). Cognitive diversity and consensus in group
decision making: The role of inputs, processes, and outcomes. Organizational
Behavior and Human Decision Processes, 85(2), 310-335.
Moller, L., & Tollestrup, C. (2013). Creating shared understanding in product
development teams: How to build the beginning. London: Springer-Verlag.

105

Montoya-Weiss, M., Massey, A., & Song, M. (2001). Getting it together: Temporal
coordination and conflict management in global virtual teams. Academy of
Management Journal, 44, 1251-1262.
Moreland, R. L. (2000). Transactive memory: Learning who knows what in work groups
and organizations. In Shared Cognition in Organizations: The Management of
Knowledge, Thomson, L. Messick, D., Levine, J. (Eds.). Lawrence Erlbaum:
Hillsdale, NJ: 3-31.
Morris, S. A., Marshall, T. E., &Rainer, R. K., Jr. (2002). Impact of user satisfaction and
trust on virtual team members. Information Resources Management Journal,
15(3), 22-30.
Mullen, B., & Copper, C. (1994). The relation between group cohesiveness and
performance: An integration. Psychological Bulletin, 115(2), 210-227.
Nielsen, M. B., Mearns, K., Matthiesen, S. B., & Eid, J. (2011). Using the job demandsresources model to investigate risk perception, safety climate and job satisfaction
in safety critical organizations. Scandanavian Journal of Psychology, 52, 465475.
Ocker, R. J. (2005). Influences on creativity in asynchronous virtual teams: A qualitative
analysis of experimental teams. IEEE Transactions on Professional
Communication, 48(1) , 22-39.
Ortega, A., Sanchez-Manzanares, M., Gil, F., & Rico, R. (2010). Team learning and
effectiveness in virtual project teams: The role of beliefs about interpersonal
context. The Spanish Journal of Psychology, 13(1), 267-276.

106

Ostoroff, C. , & Schmitt, N. (1993). Configurations of organizational effectiveness and
efficiency. Academy of Management Journal, 36(6), 1345-1361.
Paul, S., Seetharaman, P., Samarah, I., & Mykytyn, P. P. (2004). Impact of heterogeneity
and collaborative conflict management style on the performance of synchronous
global virtual teams. Information and Management, 41, 303-321.
Pearce, C. L., Conger, J. A. (2003). All those years ago: The historical underpinnings of
shared leadership. In C.L. Pearce and J.A. Conger (Eds.), Shared leadership:
Reframing the hows and whys of leadership (pp. 1-18). Sage, Thousand Oaks,
CA.
Pearce, C. L., Conger, J. A. & Locke, E. A. (2008). Shared leadership theory. Leadership
Quarterly, 19 (5), 622-628.
Pinto, M. B., & Pinto, J. K. (1990). Project team communication and cross-functional
cooperation in new program development. Journal of Product Innovation
Management, 7, 200-212.
Potter, R. E., & Balthazard, P. A. (2002). Virtual team interaction styles: Assessment and
effects. International Journal of Human-Computer Studies, 56, 423-443.
Powell, A. Piccoli, G., & Ives, B. (2004). Virtual teams: A review of current literature
and directions for future research. Database for Advances in Information
Systems, 35(1), 6- 36.
Quinn, R. E. (1988). Beyond rational management: Mastering the paradoxes and
competing demands of high performance. Jossey-Bass, San Francisco.
Rapp, A., Ahearne, M., Mathieu, J., & Rapp, T. (2010). Managing sales teams in a
virtual environment. International Journal in Marketing Research, 27, 213-224.
107

Ray, G., Mhuann, W. A. & Barney, J. B. (2007). Competing with IT: The role of shared
IT-Business Understanding. Communications of the ACM, 50(12), 87-91.
Resick, C. J., Dickson, M. W., Mitchelson, J. K., Allison, L. K., & Clark. M. A. (2010).
Team composition, cognition, and effectiveness: Examining mental model
similarity and accuracy. Group Dynamics: Theory, Research, and Practice, 14(2),
174-191.
Rosen, B., Furst, S., & Blackburn, R. (2006). Training for virtual teams: An
investigation of current practices and future needs. Human Resource
Management, 45(2), 229-247.
Salas, E., Sims, D. E., & Burke, C. S. (2005). Is there a “big five” in teamwork? Small
Group Research, 36(5), 555-599
Seers, A., Petty, M. M., & Chashman, J. F. (1995). Team-member exchange under team
and traditional management: A naturally occurring quasi-experiment. Group &
Organization Management, 20, 18-38.
Shamir, B., House, R. J., & Arthur, M. B. (1993). Motivational effects of
transformational leadership: A self-concept based theory. Organization Science,
4(4), 577-594.
Sharifi, S., & Pawar, K . S. (2002). Virtually co-located product design teams: Sharing
teaming experiences after the event? International Journal of Operations &
Production Management, 22, 656-679.
Smith, J. B., & Barclay, D. W. (1997). The effects of organizational differences and trust
on the effectiveness of selling partner relationships. Journal of Marketing, 61, 321.
108

Sproull, L., Kiesler, S. (1986). Reducing social context cues: Electronic mail in
organizational communication. Management Science, 32, 1492-1512.
Stasser, G. & Titus, W. (1985). Pooling of unshared information in group decision
making: Biased information sampling during discussion. Journal of Personality
and Social Psychology, 48, 1467-1487.
Stout, R. J. (1994). Effects of planning on the shared understanding of team member
information requirements and efficient communication strategies. Unpublished
doctoral dissertation, University of South Florida.
Stout, R. J., Salas, E., L& Carson, R. (1994). Individual task proficiency and team
process behavior: What’s important for team functioning. Military Psychology, 6,
177-192.
Straus, S. G., & McGrath, J. E. (1994). Does the medium matter: The interaction of task
type and technology on group performance and member reactions. Journal of
Applied Psychology, 79, 87-97.
Suchan, J., & Hayzak, G. (2001). The communication characteristics of virtual teams: A
case study. IEEE Transactions on Professional Communication, 44, 174-186.
Tarmizi, H., de Vreede, G-J., & Zigurs, I. (2007). Leadership challenges in communities
of practices: Supporting facilitators via design and technology. International
Journal of E-Collaboration, 3(1), 18-39.
Tekleab, A. G., Quigley, N. R., & Tesluk, P. E. (2009). A longitudinal study of team
conflict, conflict management, cohesion, and team effectiveness. Group
Organization Management, 34(2), 170-205.

109

Thatcher, A., & De la Cour, A. (2003). Small group decision-making in face-to-face and
computer-mediated environments: The role of personality. Behavior and
Information Technology, 22(3), 203-218.
Timmerman, C. E., & Scott, C. R. (2006). Virtually working: Communicative and
structural predictors of media use and key outcomes in virtual work teams.
Communication Monographs, 73(1), 108-136.
Tjosvold, D., Yu, Z., & Hui, C. (2004). Team learning from mistakes: The contributions
of cooperative goals and problem solving. Journal of Management Studies, 41(7),
1223-1245.
Townsend, A. M., DeMarie, S. M., & Hendrickson, A. R. (1998). Virtual teams:
Technology and the workplace of the future. Academy of Management
Executive, 12, 17-29.
Turel, O., & Zhang, Y. J. (2011). Should I e-collaborate with this group? A multilevel
model of usage intentions. Information & Management, 48(1), 62-68.
Van den Bossche, P., Gijselaers, W. H., Segers, M., & Kirschner, P. A. (2006). Social
and cognitive factors driving teamwork in collaborative learning environments:
Team learning beliefs and behaviors. Small Group Research, 37(5), 490-521.
Vinokur-Kaplan, D. (1995). Treatment teams that work (and those that don’t): An
application of Hackman’s model of group effectiveness to interdisciplinary teams
in psychiatric hospitals. Journal of Applied Behavioral Science, 3, 303-327.
Venkatash, V., & Davis. F. D. (2000). A theoretical extension of the technology
acceptance model: Four longitudinal field studies. Management Science, 46(2),
186-204.
110

Wakefield, R. L., Leidner, D. E., & Garrison, G. (2008). A model of conflict, leadership,
and performance in virtual teams. Information Systems Research, 19(4), 434-455.
Wagner, J. A. (1995). Studies of individualism-collectivism: Effects on cooperation in
groups. Academy of Management Journal, 42, 127-137.
Wegner, D. M. (1987). Transactive memory: A contemporary analysis of the group mind.
In Theories of Group Behavior, Mullen, I. B., Goethals, G. R. (Eds.). SpringerVerlag: New York, 185-208.
Wiesenfeld, B. M., Raghuram, S., & Garud, R. (1999). Communication patterns as
determinants of organizational identification in a virtual organization.
Organization Science, 10, 777-790.
Yang, O., and Shao, Y. E. (1996). Shared leadership in self-managed teams: A
competing values approach. Total Quality Management, 7(5), 521-534.
Yuchtman , E., & Seashore, S. E. (1967). A system resource approach to organizational
effectiveness. American Sociological Review, 32, 891-903.
Yukl, G. & Van Fleet, D. D. (1992). Theory and research on leadership in organizations.
In M. D. Dunnette & L. M. Hough (Eds.), Handbook of industrial and
organizational psychology, (pp. 147-197). Palo Alto, CA: Consulting
Psychologist Press, Inc.
Zaccaro, S. J., & Bader, P. (2003). E-leadership and the challenges of leading e-teams:
Minimizing the bad and maximizing the good. Organizational Dynamics, 31(4),
377-387.
Zack, M. H., & McKenney, J. L. (1995). Social context and interaction in ongoing
computer-supported management groups. Organization Science, 6, 394-422.
111

Znader, L., Zetting, P., & Makela, K. (2013). Leading global virtual teams to success.
Organizational Dynamics, 42, 228-237.
Zhou, L. Wang, M., Chen, G., & Shi, J. (2012). Supervisors’ upward exchange
relationships and subordinate outcomes: Testing the multilevel mediation role of
empowerment. Journal of Applied Psyhology, 97(3), 668-680.
Zigurs, I. (2003). Leadership in virtual teams: Oxymoron or opportunity?
Organizational Dynamics, 31(4), 339-351.
Zivick, J. (2012). Mapping global virtual team actions to organizational roles. The
Business Review, 19(2), 18-25.

112

Appendix
Survey Items
Workflow Interdependence
How dependent is your work on the work of your team members?
1. My work is independent from the work of my team members.
2. My work is slightly dependent on the work of my team members.
3. My work is moderately dependent on the work of my team member.
4. My work is very dependent on the work of my team members.
5. My work is extremely dependent on the work of my team members. Work and
information frequently flows back and forth during the completion of a project or
average day.
Virtuality
What percent of time do you spend communicating with your team members face-toface?
< 20%

21-40%

41-60%

61-80%

80-100%

Team size
How many members are on your team? _____________________
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Type of Team
My team is primarily a (circle the item that applies):
1. Production Team (e.g., automobile assembly)
2. Service Team (e.g., retail)
3. Management Team (e.g, senior management for HR, Finance, or Operations etc.)
4. Project Team (e.g., to develop new products or processes)
5. Action and performing team (e.g., surgical team, aircrew, military team etc.)
Perceived Usefulness of E-Collaboration Tools
Indicate the extent to which you agree with each of the following statement using the
following scale: 1, “Strongly Disagree”; 5, “Strongly Agree”.
1. The e-collaboration tools used by my team improve my performance on the job.
2. The e-collaboration tools used by my team increase my productivity.
3. The e-collaboration tools used by my team increase my effectiveness.
4. I find the e-collaboration tools used by my team to be useful in my job.
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Experience with Collaborative Technologies
Identify the collaborative technologies that you or your team members have used to
increase collaboration/ productivity. Please check all that apply.
1. Email (Gmail, Outlook)
2. Blogging/ website tools (WordPress, Blogger/ Blogspot, Edublogs, Tumblr)
3. Wiki/ Website tools (Wikispaces, Google Sites, PBWorks)
4. Video tools - viewing, creating, sharing (YouTube, TED Talks/ Ed, Khan
Academy, Movie Maker, Vimeo, iMovie)
5. Audio Tools (Audacity, iTunes and iTunesU)
6. Web conferencing tools (Adobe Connect, Blackboard Collaborate, WebEx)
7. Live communication/ feedback tools (Skype, Poll, Everywhere)
8. Enterprise collaboration platforms (Sharepoint, Google Apps, Buddypress)
9. Public Social Networks (Twitter, Facebook, Google+/Hangouts, LinkedIn)
10. Private social networking platforms (Yammers, Edmodo, Ning, Buddypress)
11. Social bookmarking tools (Diigo, Delicious, Popplet)
12. Pinboarding tools (Pinterest, Learnist)
13. Content curation tools/ social magazines/ newspapers (Scoopit, Flipboard, Zite,
Paper.li)
14. Digital organizers (Livebinders, Symbaloo, MentorMob)
15. Mindmapping tools (Mindmeister, Mindjet)
16. Note taking tools (Evernote, OneNote)
17. Survey Software (SurveyMonkey)
18. File synchronization/ cloud storage (Dropbox, Windows Skydrive)
Leadership Complexity Measure
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Listed below are some statements that describe management behaviors. Indicate how
often you engage in each of these behaviors when doing your job using the following
scale: 1, “Never”; 5 “To a Great Extent”.
External Leader Roles
Innovator (Alpha = .90)
1. Comes up with inventive ideas.
2. Experiments with new concepts and procedures.
3. Does problem solving in creative, clever ways.
4. Searches for innovations and potential improvements.
Broker (Alpha = .85)
1. Exerts upward influence in the organization.
2. Influences decisions made at higher levels.
3. Gets access to people at higher levels.
4. Persuasively sells new ideas to higher-ups.
Producer (Alpha = .72)
1. Maintains a “results” orientation in the unit.
2. Sees that the unit delivers on stated goals.
3. Pushes the unit to meet objectives.
4. Emphasizes unit’s achievement of stated purposes.
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Director (Alpha = .79)
1. Defines areas of responsibility for subordinates.
2. Makes sure everyone knows where the unit is going.
3. Sets clear objectives for the work unit.
4. Clarifies priorities and direction.
Internal Leader Roles
Coordinator (.77)
1. Protects continuity in day-to-day operations.
2. Minimizes disruptions to the workflow.
3. Keeps track of what goes on inside the unit.
4. Brings a sense of order to the unit.
Monitor (Alpha = .73)
1. Carefully reviews detailed reports.
2. Compares records, reports, and so on to detect discrepancies.
3. Works with technical information.
4. Analyzes written plans and schedules.
Facilitator (Alpha = .89)
1. Facilitates consensus building in the work unit.
2. Encourages participative decision making in the group.
3. Encourages subordinate to share ideas in the group.
4. Builds teamwork among group members.
Mentor (Alpha = .87)
1. Listens to the personal problems of subordinates.
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2. Shows empathy and concern in dealing with subordinates.
3. Treats each individual in a sensitive, caring way.
4. Shows concern for the needs of subordinates.
Team Process (Items not to be shared without permission)
Rate the items below using the following scale: 1, “Never”; 5, “To a Great Extent”.
Transition Processes
Mission Analysis
Goal Specification
Strategy Formulation & Planning
Action Processes
Monitoring Progress Toward Goals
Resource and Systems Monitoring
Team Monitoring and Backup
Coordination
Interpersonal Processes
Conflict Management
Motivating & Confidence Building
Affect Management
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Empowerment
Indicate the extent to which you agree with each of the following statement using the
following scale: 1, “Strongly Disagree”; 5, “Strongly Agree”.
1. My team is empowered to change work processes in order to improve
performance.
2. My team is empowered to allocate resources in order to improve performance.
3. My team is empowered to allocate budget in the best way in order to improve
performance.
4. Members of my team are responsible for identifying the best way to satisfy
customer needs.
5. Members of my team are responsible for monitoring our own progress.
6. Members of my team are responsible for developing our own strategy to achieve
goals.
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Potency Measure
Indicate the extent to which your team demonstrated each of the following feelings or
beliefs using the following scale: 1, “Never”; 5, “To a Great Extent”.
1. Does your team have confidence in itself?
2. Does your team expect to be known as a high-performing team?
3. Does your team feel it can solve any problem it encounters?
4. Does your team believe it can be very productive?
5. Does your team believe it can get a lot done when it works hard?
6. Does your team believe no task is too tough for this team?
7. Does your team expect to have a lot of influence around your workplace?
8. Does your team believe it can become unusually good at producing high quality
work?
Psychological Safety Measure
Indicate the accuracy of each of the following statements using the following scale: 1,
“Very Inaccurate”; 5, “Very Accurate”.
1. If you make a mistake on this team, it is often held against you (reverse scored).
2. Members of this team are able to bring up problems and tough issues.
3. People on this team sometimes reject others for being different (reverse scored).
4. It is safe to take a risk on this team.
5. It is difficult to ask members of this team for help (reverse scored).
6. No one on this team would deliberately act in a way that undermines my efforts.
7. Working with members of this team, my unique skills and talents are valued and
utilized.
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Shared Understanding
Indicate the extent to which your team has clarity with respect to the following areas
using the following scale: 1, “Never”; 5, “To a Great Extent”.
1. Most of my team members have a clear sense of the roles and responsibilities on
this team.
2. Most of my team members have a clear sense of the goals of this team.
3. Most of my team members have a clear sense of the strategy for this team.
4. Most of my team members have a clear sense of how to effectively use the
technological tools (phone, email etc.) available to this team.
5. Most of my team members have a clear sense of how to effectively use the
technological tools (phone, email etc.) available to this team.
6. Most of my team members have a similar understanding of how close we are to
achieving our goals.
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Team Effectiveness
Indicate the extent to which you agree with each of the following statements using the
following scale: 1, “Strongly Disagree”; 5, “Strongly Agree”.
Team Performance
1. My team outperforms most other teams in my organization.
2. My team continuously meets or exceeds expectations.
3. My team does excellent work.
Team Viability
1. I believe this team would perform successfully on similar task in the future.
2. I believe this team could continue to work together successfully in the future.
3. I would choose to work with this team on similar tasks in the future.
4. Being a member of this team is a positive experience.
Team Satisfaction
1. Some aspects of my team’s work processes could be improved (reverse scored).
2. Overall I am satisfied with the working relationships on my team.
3. When compared to other teams I have worked with in the past, I would prefer to
work on my current team.
4. I am happy with the contributions that my team members make.
5. I believe my team members enjoy working with me.
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Innovation
1. Team members often implement new ideas to improve the quality of our products
and services.
2. This team gives little consideration to new and alternative methods and
procedures for doing their work (reverse scored).
3. Team members often produce new services, methods, or procedures.
4. This is an innovative team.
Effectiveness – Managers only
What was the key metric that your team was measured on during the last quarter (i.e.,
sales target, production target, utilization target etc.)?:
_________________________________

What percentage of the above target was achieved during the most recent quarter?
< 25%

25-50%

50-75%
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75-100%

>100%
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