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ABSTRACT

A mature body of research on leadership has investigated the impact of a variety of leadership
behaviors and styles on team performance. This corpus of work is built on an assumption that team
leaders can motivate, direct, and monitor teams by way of sustained, personal contact with team
members. However, this assumption is being challenged by recent advances in information and
communication technologies (ICTs). Use of ICTs has altered traditional team-based structures, enabling
organizations to employ teams composed of members who are dispersed across geographic boundaries,
while severing the direct, personal ties leaders have to team members. Recent reviews of the literature on
dispersed teamwork point to the unique challenges faced by dispersed teams, including difficulties with
communication, knowledge transfer, coordination, and social exchange. No less than five of these
reviews call for research on leadership as a means to alleviate these challenges. This dissertation
proposal, organized as three essays, seeks to respond to this call by examining leadership issues with
respect to task structure, team development, and team structure. Essay 1 explores the role of
empowering leadership in helping dispersed teams, and individuals within these teams, cope with
information systems development (ISD) risk factors. Essay 2 investigates how technology capabilities can
be leveraged to support coaching behaviors directed at facilitating interpersonal processes. Essay 3
draws on the theory of behavioral complexity in leadership to examine how leaders can help dispersed
teams respond to the challenges incurred by differing forms of geographic dispersion. The models are
tested with data collected from members and leaders of dispersed teams in a large, multinational
organization. Results show that leaders have significant and varied influences on dispersed team
functioning and can be both beneficial and detrimental for dispersed teams under different conditions.
This dissertation makes importance contributions to both research and practice by deepening our
understanding of the impacts of leadership in the dispersed team context and providing insight into

leadership interventions designed to support dispersed teams in coping with the challenges they face.
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CHAPTER 1
INTRODUCTION

Information and communication technologies (ICTs) enable organizations to employ teams that
are dispersed across spatial, temporal, and configurational boundaries (O’Leary and Cummings 2007).
Because they span boundaries, dispersed teamwork evokes unique challenges collocated teams do not
face. Extant research provides consistent evidence of the multiple and unique challenges facing
dispersed teams, including difficulty with communication (e.g., Baltes et al. 2002, Cramton 2001, Cramton
and Orvis 2003, Sproull and Kiesler 1986), coordination (e.g., Espinosa and Pickering 2006,
Kanawattanachai and Yoo 2007, Massey et al. 2003, Montoya-Weiss et al. 2001), and interpersonal
relationships (e.g., Griffith et al. 2003a, Hinds and Bailey 2003, Kankanhalli et al. 2007, Maruping and
Agarwal 2004).

Though many potential solutions have been explored by team researchers, leadership has
recently begun to receive attention as a critical, and yet underexplored facet underlying dispersed team
performance (Bell and Kozlowski 2002, Hertel et al. 2005, Martins et al. 2004, Powell et al. 2004, Webster
and Staples 2006). A large corpus of research in the management literature has explored the role that
leaders play in traditional teams (Bass and Bass 2008), yet the dispersed context is thought to engender
different challenges to leadership. Dispersion severs the direct, personal contact that leaders and team
members rely on when collocated, introducing significant difficulty in leaders’ ability to motivate, monitor,
and otherwise manage teamwork (Hertel et al. 2005, Webster and Staples 2006). Thus, there is a need to
explore paradigms in the leadership literature to determine how and when these approaches are effective
in facilitating the performance of dispersed teams. This dissertation responds to this need by integrating
the literature on dispersed teams with that of leadership in order to understand how dispersed team
leaders can help teams cope with the challenges they face.

Against this backdrop, | explore the role of leadership in dispersed teams through three essays.
These essays each address a key factor of team performance—task structure/context (essay 1), team
development (essay 2), and team structure (essay 3). A recent review of the team effectiveness literature
highlights 12 of the dominant models of team effectiveness, with nearly all incorporating these three

elements (Salas et al. 2007). Other research finds that team context (e.g., task structure), team



development, and team boundaries (e.g. those created by dispersion), are the primary elements that
drive team effectiveness (Sundstrom et al. 1990). In this way, the three essays are woven together to
comprise a holistic investigation of team effectiveness. Each essay employs a different theoretical lens to
examine the interaction between leader behaviors and different aspects of dispersed team functioning.

Essay 1 explores how leaders can help teams address the challenges due to task structure by
examining the project risk factors associated with information systems development (ISD) projects and
the stress this incurs for system developers. This essay draws on the empowering leadership literature to
explore two primary research questions: (1) what are the implications of ISD risk factors for individual
developer stress and team performance; and (2) what role do leaders play in enabling members of
dispersed ISD teams to cope with the challenges posed by ISD risk factors? Essay 2 complements essay
1 by drilling down into team development issues related to coaching and interpersonal processes.
Coaching is an important aspect of leader behavior, but how it functions in the face of differing
dimensions of dispersion is not yet understood. In this essay, | explore this important role of leader
coaching behaviors, with an emphasis on how technology capabilities can support the efficacy of
coaching behaviors that are directed towards the enhancement of interpersonal relationships. Two
primary research objectives are sought: (1) to explore the implications of configurational-dispersion for
interpersonal process failures and team performance; and (2) to explore the interactive effects of
configurational-dispersion, ICTs, and leadership on interpersonal process failures. While dispersion is an
important factor in the research models for essays one and two, essay 3 takes a more explicit approach
by examining the team structure cultivated by a range of differing forms of dispersion. This essay draws
on the theory of behavioral complexity in leadership to explore the role of leadership in enabling teams to
cope with the challenges due to different forms of dispersion. This essay builds on recent work that has
refined our conceptualization of team dispersion as a multidimensional factor, consisting of spatial,
temporal, and configurational components. The impact of leadership behaviors on team conflict and
coordination effectiveness are considered in light of these differing dimensions of dispersion.

The models offered in each essay are tested via a field study of dispersed ISD project teams and
their leaders. The organization from which data are collected is a large, multinational company

specializing in hardware and software design. Their development teams are globally dispersed, with



members in China, India, and the U.S., and data collection took approximately one year. The models
proposed in each essay are largely supported by the data.

The remainder of this document is as follows. Essays one, two, and three are offered in
succession. Each essay follows a standard research paper format: introduction, theoretical background,
hypotheses, methodology, results, and discussion. The final chapter of this dissertation describes the

overall contributions of this work.
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CHAPTER 2

ESSAY 1: INFORMATION SYSTEMS DEVELOPMENT RISK FACTORS AND DISPERSED
TEAMWORK: THE ROLE OF EMPOWERING LEADERSHIP IN LOWERING DEVELOPER STRESS

ABSTRACT

Information systems development (ISD) involves non-routine solutions requiring highly
specialized expertise. Due to an increasingly competitive global marketplace, as well as advances in
information and communication technologies, this work is increasingly accomplished via the use of
globally dispersed project teams. ISD team members face significant challenges resulting from the nature
of their work, which often includes large projects that are highly complex, with volatile system
requirements. Given these challenges, cognitive regulation is key to producing functioning and high-
quality information systems. Thus, it is important to understand how leaders can support dispersed team
members by reducing the extent to which they experience project-related stress. Stress has been
identified as a key proximal determinant of an individual's well-being, their performance, and their team’s
performance because it interferes with the self-regulation of emotions and cognitions. While there are
many potential approaches to supporting dispersed team members, in this research | explore the role of
empowering leadership. This leadership lens is well-suited to the dispersed team context because it
involves both psychological motivation and the delegation of responsibility, both of which are necessary in
a dispersed context due to leaders’ lack of ability to closely monitor, direct, and engage with team
members. Using this lens, | develop a cross-level model of the efficacy of empowering leadership in
mitigating the effects of ISD risk factors on dispersed software developers’ role perceptions, psychological
stress, and ultimately, team performance. The model is tested via a field study of dispersed ISD project
teams and their leaders from a large, multinational organization (n=350 individuals, 73 teams) with team
members located in China, India, and the U.S. Results show that empowering leadership is effective in
reducing the influence of ISD risk factors, role ambiguity, and role conflict. Specifically, empowering
leadership weakens the influence of project size and requirements volatility on role ambiguity, as well as
the influence of project size, complexity, and requirements volatility on role conflict. Empowering
leadership is also effective in reducing the influence of role ambiguity on stress when role ambiguity is

high.



INTRODUCTION

A combination of increasing reliance on information systems and the increasing cost of delivering
such systems suggests that the success of information systems development (ISD) projects is highly
consequential for organizations. The success of these projects is inevitably tied to the project teams that
deliver them. ISD project teams are composed of developers who are aided by a host of software tools
and development methodologies designed to structure and simplify a software development project.
However, developers face increasing sophistication in the technologies they develop and the tools used
to support that development, along with pressure to be more productive and take on more tasks (Brandel
2011). The consequence is that stress among IT professionals is at an all-time high (Computerworld
2011). This is problematic, as stress is a key proximal determinant of an individuals’ well-being and
performance because it interferes with the self-regulation of emotions and cognitions (House 1981).
Further, individuals’ performance affects team performance due to the reciprocal, interdependent nature
of project teams (Thompson 1967). Stress tends to narrow a person’s breadth of attention such that they
become more self-focused and less team-focused (Driskell et al. 1999, Gladstein and Reilly 1985). This
diverts attention from the team’s goals and negatively impacts the development of mental models,
transactive memory, and ultimately, team performance (Ellis 2006). Given these challenges, it behooves
researchers to explore the causes, consequences, and moderators of developer stress in order to
enhance ISD team performance.

The specific causes of work-related stress are varied, but a principal source is the characteristics
of a person’s day-to-day work (i.e., project or task characteristics) (Barling et al. 2005, Meglino 1977). In
this research, | focus on stress arising from the discrete project context because the project context is
highly salient in team-based work. Whereas tasks represent smaller divisions of work typically executed
by an individual, organizational projects tend to be team-based endeavors and ISD is frequently (almost
exclusively, some might argue) accomplished via the use of teams (Stellman and Greene 2005).
Examining the effects of project characteristics allows us to enrich and extend our understanding of ISD
by incorporating the multilevel effects of project-level factors on individual developers, and vice versa.

In this research, | examine the project context through project risk factors that may induce stress,

and the support (in the form of leadership) that may be leveraged to reduce negative outcomes for both



developers and development teams. The literature on ISD has devoted considerable attention to the
impact of ISD risk factors—those characteristics that engender a high probability of failure coupled with a
high magnitude of loss (Barki et al. 1993)—and how they negatively impact project outcomes (e.g., Barki
et al. 2001, Gemino et al. 2008, Wallace et al. 2004). However, less is known about how these risk
factors contribute to individual and team outcomes. This represents an important theoretical gap in our
understanding of ISD, as it ignores the nested complexity of individual developers, the project context,
and ultimately, the environment in which developers are embedded. This interplay between individuals
and higher-level factors (i.e., project, team) has not been fully examined, despite several calls for
examinations of such (Cohen and Bailey 1997, Klein and Kozlowski 2000, Kozlowski and Bell 2003). This
is problematic because it can contribute to incomplete and misspecified models (Klein and Kozlowski
2000, Kozlowski and Klein 2000). Adopting a multilevel approach to studying developer stress draws
attention to the importance of the context in which developers are embedded by providing a richer picture
of the varied sources of influence on individuals and teams (Avgerou 2001, Johns 2006, Rousseau 2011,
Rousseau and Fried 2001). It also sheds light on the consequences of top-down and bottom-up effects,
while illuminating possible solutions to those challenges. Recent research acknowledges that the impact
of context in organizational research has not been sufficiently appreciated as important part of scientific
inquiry (Johns 2006, Rousseau 2011). Without adequate consideration of context, we risk over-
generalizing and missing nuanced effects that may restrict, enhance, or reverse relationships previously
studied (Johns 2006).

The literature on managing ISD risk factors has primarily focused on project-level process-control
measures (project management, development methodologies) that provide structure to the complexity of
the software development process (Banker et al. 1998, Barki et al. 2001, Beath and Orlikowski 1994,
Gemino et al. 2008, Kirsch 1996, Kirsch 1997). At the same time, other research acknowledges that
developers require autonomy and flexibility in responding to continuous changes in user requirements
(Gerwin and Moffat 1997, Lee and Xia 2005, MacCormack et al. 2001, Rai et al. 2009). This balance
between structure and flexibility is a delicate one, made all the more complex when one considers that IS
development is increasingly accomplished via the use of dispersed teams. Dispersion obfuscates the kind

of monitoring and control required by structured managerial approaches, as well as the intense



communication and face-to-face interaction advocated by flexible, self-managing approaches. How then
can organizations and more specifically, leaders of dispersed teams who are in a position to guide and
oversee development efforts, enable developers to cope with the stress arising from their work? To
explore these issues, this research aims to answer two primary research questions: (1) What are the
implications of ISD risk factors for individual developer stress and team performance; and (2) what role do
leaders play in enabling members of dispersed ISD teams to cope with the challenges posed by ISD risk
factors?

Recent research on dispersed teams suggests that a combination of motivational and delegative
leadership techniques may be helpful in striking a balance between structure and flexibility (Hertel et al.
2005). Motivational leadership behaviors are thought to help combat the inability to directly control and
monitor team members by way of keeping them on task, while delegative behaviors help address the
need for adaptation and flexibility through self-management (Faraj and Sambamurthy 2006, Hertel et al.
2005). While there are many potential leadership approaches, empowering leadership represents one
approach that specifically emphasizes both motivation and sharing of decision-making authority (Spreitzer
et al. 1999a), thus making it particularly well-suited for the context of dispersed ISD teams. Empowering
leadership is defined as, “the process of implementing conditions that enable sharing power with an
employee by delineating the significance of the employee’s job, providing greater decision-making
autonomy, expressing confidence in the employee’s capabilities, and removing hindrances to
performance” (Zhang and Bartol 2010, p. 109). Team leaders are recognized as an important source of
empowerment, as they have both access to detailed knowledge of the team members’ expertise, work
roles and processes, and are formally vested with the authority to oversee and direct individuals’ work
(Chen et al. 2007, Faraj and Sambamurthy 2006, Kirkman and Rosen 1999, Srivastava et al. 2006,
Zhang and Bartol 2010). Empowering leadership thus captures the ability to motivate team members
while at the same time delegating responsibility to them under the supervision of a formal team leader.
Research shows that empowering leadership has a positive impact on knowledge sharing and efficacy
(Srivastava et al. 2006), individual and team empowerment (Chen et al. 2007), and ultimately, team

performance (Chen et al. 2007, Kirkman and Rosen 1999, Srivastava et al. 2006).



Against this backdrop, | put forth a model in which ISD risk factors are posited to contribute to
developer stress through their influence on role perceptions, specifically role ambiguity and role conflict.
While there exist many important individual- and team-level cognitions influencing team member
outcomes, the choice of role perceptions is grounded in the literature on IT personnel and organizational
psychology and is of particular importance to the context of this research. Multiple studies show that
improper definition of roles and responsibilities are among the top concerns regarding ISD projects for
both project leaders and team members (Keil et al. 2002, Schmidt et al. 2001). Role perceptions have
been consistently linked to job satisfaction, psychological stress and performance, through their impact on
peoples’ ability to do their work (Joseph et al. 2007, Lee 2000, Lee 2001, Moore 2000). As high-risk
projects are likely to incur additional stress above and beyond what an individual may normally encounter
in his or her job, role perceptions provide a means through which we may better understand how ISD risk
factors influence team members’ ability to cope. Empowering leadership is expected to moderate the
influence of ISD risk factors on role perceptions and the influence of role perceptions on stress. Teams
that experience greater stress are expected to have lower performance. The research model is shown in
Figure 1.

This research contributes to the literature in several ways. Broadly, this research contributes to
the information systems literature a contextualized, multilevel model of the individual- and project-level
factors that influence developer well-being and team performance. Specifically, by uncovering the
mechanisms by which leaders can help developers cope with the challenges incurred by project risk
factors and by exploring the implications of role perceptions for dispersed team members, it extends the
information systems literature on both ISD and team dispersion. This work also contributes to the
management literature on empowering leadership by shedding light on whether and how empowering
leaders can mitigate problems due to project characteristics among dispersed teams.

THEORETICAL BACKGROUND

While our understanding of the impact of leaders in dispersed teamwork is still in its nascent
stages, prior research sheds light on some of the theoretical underpinnings of effective leadership in this
context. Effective leaders in the dispersed context are found to exhibit exceptional communication skills,

including displays of understanding (empathy) and at the same time, are able to exert their authority
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without being perceived as rigid or overbearing, all without benefit of face-to-face interaction (Kayworth
and Leidner 2002). In a similar vein, research shows that dispersed team leaders can effectively reduce
conflict among team members by assuming specific behavioral roles, including that of monitor and
coordinator (Wakefield et al. 2008). A more recent study finds that the dispersed context increases the
need for inspirational leadership, which involves communicating a compelling vision, expressing
confidence in the team and energizing team members (Joshi et al. 2009). This study found that
inspirational leadership increases individual commitment to the team and trust in team members,
especially as dispersion increases. These findings represent an important step toward a better
understanding the function of leadership in the dispersed team context and underscore the need for

researchers to more closely examine the unique contextual factors that affect dispersed team member

well-being.
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The ISD literature also provides insight into the role of leadership in enabling team members.
Leaders are found to play an integral role in supporting team members and project success (Ewusi-
Mensah 1997). One way in which they do so is by helping members to execute team processes. Prior
research finds that involved leaders positively influence processes related to interpersonal relationships,
production activities, and management of external sources of influence (Guinan et al. 1998). Another way
they facilitate project execution is by monitoring and controlling team member behaviors. Recent research
shows that agile development methodologies are most effective in helping teams cope with requirements
change when leaders employ outcome control and that self control is particularly ineffective in this context
(Maruping et al. 2009). In a similar vein, poor leadership is found to contribute to inadequate self control
in outsourced projects (Choudhury and Sabherwal 2003). Leaders can also influence team and project
outcomes through their personal characteristics. Rai and his colleagues (2009) find that when an offshore
project has no client representative, the project leaders’ cultural values (specifically, uncertainty
avoidance, long-term orientation, and masculinity/femininity) can help explain cost-overruns and
decreases in client satisfaction. Taken together, these studies have advanced a variety of leadership
factors that play a part in helping or hindering teamwork. However, they do not speak to how ISD project
leaders can be effective when their team members are dispersed across multiple geographic locations,
nor have they explored the role of psychosocial enablers of team outcomes. Empowering leadership will
augment our understanding of ISD project leadership by providing a lens thorough which to explore the
potential for a psychosocial enabler to help dispersed team members cope with the challenges they face.

Empowering Leadership

Recent research acknowledges the need for more motivation-based, delegative leadership
strategies for dispersed project teams and by extension, the individuals of whom they are composed
(Faraj and Sambamurthy 2006, Hertel et al. 2005). This is evidenced by the growing number of studies
that report a trend toward self-managed dispersed teams (Tyran et al. 2003), as well as, evidence of the
effectiveness of inspirational leadership, a motivation-enhancing leadership style, in positively influencing
dispersed teamwork (Joshi et al. 2009). Despite this evidence, entirely self-managed teamwork does not
capture the need to motivate team members to work effectively in the absence of monitoring, and neither

approach captures the significant measure of oversight that large-scale development projects require. An
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increasingly prominent leadership concept that has received attention from researchers over the last two
decades is that of empowering leadership (Conger and Kanungo 1988, Spreitzer 1995, Spreitzer et al.
1999a, Thomas and Velthouse 1990). Empowering leadership involves both motivation and delegation of
responsibility with supervision by a formal team leader (Chen et al. 2007, Faraj and Sambamurthy 2006,
Srivastava et al. 2006, Zhang and Bartol 2010).

Empowering leadership has been shown to be a significant predictor of important team outcomes,
including team performance effectiveness (Chen et al. 2007, Mathieu et al. 2006, Srivastava et al. 2006,
Wageman 2001). It is found to be significantly correlated with manager’s ratings of team proactivity,
productivity, and customer service, as well as, job satisfaction, and organizational and team commitment
(Kirkman and Rosen 1999). It has been observed to influence performance through a variety of factors,
including knowledge sharing and team efficacy (Srivastava et al. 2006), as well as, team processes that
include goal setting and planning activities, coordinating and monitoring activities, and interpersonal
management activities (Mathieu et al. 2006). The concept of empowering leadership has recently been
studied in the IS development context to investigate task characteristics that dilute its impact on team
performance. A recent study finds that higher task uncertainty and availability of expertise both interact
with empowering leadership to enhance its effect on team performance (Faraj and Sambamurthy 2006).
These studies point to the important role that empowering leadership may play in alleviating the negative
consequences of ISD risk factors.

Boundary Conditions

Before moving to the hypotheses development section, it is important to note some key
assumptions that bound the model. First, the model is focused on the behavior of internal, rather than
external team leaders. Internal leaders are members of the team who are actively engaged in the team’s
task cycle, while external leaders are not members of the team and thus uninvolved with the team’s day-
to-day activities (Morgeson et al. 2010). Research has demonstrated that internal leaders are in a better
position to facilitate task execution and guide team member interactions (e.g., Tan et al. 1999), issues
that are of central importance in responding to ISD risk factors. Second, the model assumes that team
leaders are formally appointed by management, rather than informal leaders that emerge from the team’s

membership, or leadership that is shared among team members. Formally appointed leaders have the
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necessary authority and recognition of the organization to impact team members’ activities in response to
ISD risk factors. Third, it is important to distinguish between team leaders, who are the focus of the
model, and project managers. Team leaders have sustained, personal contact with team members and
are responsible for the day-to-day oversight of team members’ work. In contrast, project managers are
generally concerned with the administrative processes that ensure teams are kept on schedule and under
budget (Verma and Wideman 2002). The latter typically does not have close contact with team members,
or the knowledge of team member expertise that would be required to impact team members’ day-to-day
activities. This contrast between team leaders and project managers is illustrated by the growing number
of organizations centralizing project management activities through a project management office
(Santosus 2003). Such centralization eliminates the sustained contact that is key to helping dispersed
team members cope with project risk factors.

HYPOTHESES DEVELOPMENT

ISD Project Risk Factors

The extant research on ISD projects has highlighted an abundance of risk factors that contribute
to cost overruns, schedule delays and unmet user requirements (for a review, see Barki et al. 1993).
Such negative project outcomes are likely to place a great deal of stress on the individual developers
whose evaluations and professional reputations are tied to the success of their team’s project. Among the
most top-cited ISD risk factors are project size, complexity, and requirements volatility (Banker et al.
1998, Barki et al. 1993, Gopal et al. 2002, Griffin 1997, Jiang et al. 2000, Schmidt et al. 2001). Project
size refers to the general scope of the project in terms of resources required (Sauer et al. 2007), project
complexity refers to the degree to which the project consists of varied and interrelated parts (Baccarini
1996) and requirements volatility is defined as the extent to which project objectives change after the
initial user requirements are obtained (Gemino et al. 2008).

A recent study by Sarker and Sarker (2009) finds that these three factors are the key project
characteristics impacting a distributed ISD project. Thus, these ISD risk factors are selected for their
prominence in the IS literature, as well as for their theoretical importance to both the dispersed context
and leadership behaviors. Project size, complexity, and requirements volatility introduce significant

interdependencies in the work to be accomplished (Baccarini 1996). Interdependencies cultivate more
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complex coordination and communication requirements, both of which have been shown to be particularly
problematic in the dispersed context (Martins et al. 2004, Powell et al. 2004, Webster and Staples 2006).
For example, larger projects are defined, in part, by their requirement for more people and resources in
order to execute project goals (Sauer et al. 2007). This introduces more communication overhead into the
project work by requiring developers to coordinate with a larger pool of resources and to manage the
multiple dependencies among those resources. Similarly, project complexity is characterized by a need to
integrate knowledge and resources from disparate sources (Barki et al. 2001), resulting in greater effort
required to track and manage those sources and their inputs. Requirements volatility can introduce
changes in needed expertise and team member roles and responsibilities, resulting in shifts in the team
members’ understanding of the project mission and team structure. Due to their macro-level perspective
of the team and close personal contact with team members, leaders are in a unique position to enable
team members to cope with and respond to such challenges. While significant advances have been made
in our understanding of how formal administrative processes can help to better achieve project objectives,
relatively less is known about how project leaders can use social enablers, such as motivating, inspiring
and empowering team members to work effectively in responding to the challenges imposed by ISD risk
factors (Sarker and Lee 2003, Thite 2000).
Role Perceptions

ISD risk factors are expected to have significant implications for individual-level developer
outcomes. This notion is grounded in the wealth of literature demonstrating that task characteristics
impact a variety of individual-level outcomes. A well-known example is seen in the work on job
characteristics, which identifies tasks with high significance as more motivational and contributing to
higher job satisfaction (Hackman and Oldham 1980). Task characteristics are found to influence critical
cognitions and psychological states, which in turn influence individual outcomes (Hackman and Oldham
1980). Projects are comprised of tasks, thus projects are expected to have similar implications for
individual outcomes. The cognitions of interest in the current study are role perceptions. Role perceptions
refer to, “the clarity, congruity and effectiveness of [a team member’s] cognition regarding the role to

perform” (Wofford 1982, p. 29).

15



Two specific role perceptions are examined in the current study: role ambiguity and role conflict.
Role ambiguity refers to, “the lack of clarity and predictability of the outcomes of one’s behavior” (Wofford
1982, p. 29), while role conflict is defined as “the degree of incongruity or incompatibility of expectations
associated with [one’s] role” (Wofford 1982, p. 29). These two role perceptions have been linked to
stressors such as job dissatisfaction, work overload, and ultimately, turnover intention, (Joseph et al.
2007, Lee 2000, Lee 2001, Moore 2000), and are of particular interest, given the project team context.
Clarity and congruity in individual member roles are important if the team is to perform at a high level, as
both role ambiguity and role conflict are shown to impact role performance (Beauchamp et al. 2002, Bray
and Brawley 2002). Based on the interdependent nature of project teamwork, a member’s ability to
effectively understand and execute their role will impact the work that is shared among interdependent
team members (Bray and Brawley 2002, Thompson 1967). Further, research suggests that leadership
can alleviate feelings of role conflict and role ambiguity (Kayworth and Leidner 2002, Peterson et al.
1995).

In interdependent project teams, the performance of each person is a function not only of
individual-level processes, but also of the project-level factors that can constrain or enable an individual's
behavior, cognitions, or emotions. Multilevel theorizing of top-down effects (i.e., higher-level constructs
influencing lower-level constructs) involves consideration of contextual influences that allow researchers
to explicate the enablers and constraints imposed by higher-level constructs on lower-level constructs
(Kozlowski and Klein 2000). This is especially pronounced when levels are tightly coupled, as with
member roles that are tied to or determined by a projects’ characteristics (Kozlowski and Klein 2000). Due
to this tight coupling and the constraints on individual behavior imposed by project-level factors, ISD
project risk factors are theorized to positively contribute to role ambiguity and role conflict at the individual
level, for a direct cross-level effect.

Larger projects introduce more people and resources that individuals must coordinate in order to
accomplish their objectives (Baccarini 1996). For example, projects larger in size typically have more
complex reporting structures (i.e., a top-down constraint), which have been shown to lead to greater role
ambiguity (Baroudi 1985). Furthermore, role ambiguity is particularly probable on larger, more complex

projects, when multiple individuals may be assisting with the responsibilities of a particular role. This
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should contribute to a lack of clarity about one’s responsibilities, as there may be different interpretations
and information about which team members fulfill various duties associated with a role. Compounding this
problem, is an individual’s diminishing sense of urgency and engagement resulting from increases in a
project’s size (Zafiropoulos et al. 2005). A lack of urgency or engagement may result in greater
ambivalence on the part of team members in understanding their role on the team. This assertion is
supported by research showing that a lack of engagement with a project or task is linked to greater role
ambiguity (Sonnentag and Kruel 2006). Requirements volatility is also likely to impact role ambiguity, as
changes in requirements may alter the responsibilities that a developer has, leading to ambiguity
regarding their current role. For example, IS development teams are often structured such that one team
member who is most knowledgeable in a particular area is recognized as the ‘senior developer’ or ‘lead
programmer’'—a technical expert with some authority and responsibility for decisions concerning software
or hardware design. A requirements change could involve some functionality being added that requires a
new type of technical expertise, say knowledge of a different programming language. In response to this
change, a new technical expert may be added to the team, thus obfuscating the role of the original
technical expert and resulting in role ambiguity for both team members.

ISD risk factors are also expected to produce role conflict. As with role ambiguity, ISD risk factors
place constraints on an individual's behaviors, cognitions, and emotions and thus impact team members’
ability to interpret or perform their role. For example, larger and more complex ISD projects may require
developers to be assigned multiple tasks, which can lead to conflicts of priority, commitment of resources,
as well as, multiple or conflicting reporting structures. Greater project complexity and changes in project
requirements result in more significant interdependencies among individuals that may require
communication across departmental boundaries in order to access or share resources and gather, update
and disseminate new information as changes occur. For example, a team might work on developing a
system to serve the needs of several organizational units. Developing such a system would require team
members to gather requirements from several sources across the organization. As team members span
these intraorganizational boundaries, they are likely to be met with expectations and orientations that

differ or conflict with one another. Indeed, the extant literature has consistently supported the link
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between boundary spanning and role conflict (Baroudi 1985, Bettencourt and Brown 2003, Joseph et al.
2007, Marrone et al. 2007, Speier and Venkatesh 2002). Thus, | hypothesize:

H1: Project-level ISD risk factors will positively influence individual role ambiguity and role
conflict.

Empowering leadership is expected to moderate the relationship between ISD project risk factors
and role perceptions, for a cross-level interaction. This interaction suggests that the top-down effects of
ISD risk factors on role perceptions can be altered to some extent by another project-level factor,
empowering leadership. While ISD risk factors are thought to influence role perceptions by way of
constraining individuals’ behaviors, cognitions, and emotions, empowering leadership is expected to
enable team members and provide them with greater latitude in responding to project demands.
Collectively, the empowering leadership behaviors described below constitute “situational affordance” that
provides individuals with the opportunities and motivation to seek out clarification and make decisions
regarding project demands (Chen et al. 2007). In turn, this should reduce the effect of ISD risk factors on
individual role perceptions.

Empowering leaders share decision-making authority with the team and delegate responsibility
to team members (Manz and Sims 1987). Such leader behaviors should stimulate greater engagement
with the project. By sharing leadership with the team, leaders encourage members to actively process
project-related information and to make positive contributions, rather than passively observe the team’s
course of action (Vecchio et al. 2010). As mentioned, cognitive engagement is an important factor in
driving individuals to understand and seek clarification regarding their role (Sonnentag and Kruel 2006).
Sharing decision-making authority with the team should also stimulate a greater sense of ownership for
the project. By participating in requirements definition and making plans for how to design the system to
fulfill these requirements, team members will likely have a stronger investment in, and commitment to the
software and hardware they ultimately produce. This, in turn, should motivate team members to persist in
achieving goals and encourage role coordination and sharing of expertise. Indeed, research on goal-
setting theory finds that one of the primary benefits of participative decision-making (i.e., an empowering
leadership behavior) is that it stimulates information exchange (Locke et al. 1997). Thus, to the extent that

work is impeded by role ambiguity or role conflict, stronger project engagement and ownership should
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motivate team members to expend more effort to seek out clarification about their role on the project team
and resolve inconsistent expectations that interfere with their progress.

Empowering leaders also cultivate a more collaborative environment, and should thus promote
better coordination of resources, reducing the impact of ISD risk factors on role perceptions. Research
shows that empowering leaders cultivate an environment of open dialog and negotiation, resulting in less
dysfunctional resistance (Vecchio et al. 2010). These properties are particularly important in a team-
based setting where leadership is shared. This context is likely to require negotiation and consensus-
building about team members’ roles and responsibilities because research on software development finds
that these projects engender more opportunities for conflicts and power struggles to arise (Gemino et al.
2008, Yetton et al. 2000). Empowering leadership is also linked to greater knowledge sharing among
team members (Srivastava et al. 2006). By sharing power with the team and expressing confidence in
their abilities, team members have greater opportunities to share their technical expertise, as well as,
confidence that their knowledge is valuable and will be well-received by their team members (Srivastava
et al. 2006). Such activities are likely to play a key part in helping members to identify where expertise is
located, where it is needed, and ways by which it can be brought to bear on a problem or task, critical
activities in ISD projects (Faraj and Sproull 2000). In this way, empowering leadership helps team
members develop a shared knowledge that provides structure to a chaotic environment by facilitating
development of more accurate explanations and expectations about task events (Espinosa et al. 2007).
This should allow for better management of large, complex, and volatile projects, ultimately reducing the
impact of these factors on role ambiguity and role conflict.

Empowering leadership should also result in team members being more proactive and adaptive
when resolving role ambiguity and role conflict that may result from ISD risk factors. Research shows that
self-determination (i.e., through shared decision-making authority) leads to more initiative in work-related
situations (Deci and Ryan 1985). By expressing confidence in the team and delineating the significance of
their work, empowering leaders encourage team members to engage in initiating behaviors that can help
build team efficacy (Srivastava et al. 2006), resulting greater persistence in task accomplishment
(Bandura 1997). For example, because of empowering leadership, ISD team members may be more

motivated to persist in clarifying system requirements, such that they are able to help negotiate
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compromises across intraorganizational boundaries, before they evoke role conflict. Such persistence will
be important in ensuring that team members do not abandon efforts to cope with and make sense of the
complex development environment. Proactive behaviors are likely to reduce the impact of ISD risk factors
on role ambiguity and role conflict by providing team members with greater exposure to information that
can be used to structure and manage the many interdependencies inherent in software development.
Furthermore, by providing flexibility and self-determination, research shows that empowering leadership
promotes higher levels of adaptability (Chebat and Kollias 2000). This adaptability is crucial in a dynamic
software development context as requirements can change frequently (Boehm and Papaccio 1988) and
there is often a great deal of pressure to take on more work while still completing the project on time
(Computerworld 2011). Adaptability allows developers ‘room to maneuver’ and opportunities to
reconfigure the software to meet new user demands (Pulakos et al. 2000). This latitude should help ISD
team members more efficiently respond to the intricacies associated with large, complex, and volatile
projects, allowing them to resolve inconsistencies or incongruity stemming from these factors early on,
before they spiral into difficulties with role clarity. Thus, | hypothesize:

H2: Project-level empowering leadership and ISD risk factors will have a cross-level,

interactive effect on individual role perceptions, such that, the relationship between ISD
risk factors and role perceptions and will be weaker when empowering leadership is high.

Psychological Stress

Role ambiguity and role conflict are expected to positively contribute to psychological stress
among ISD team members. Psychological stress refers to a, “psychophysiological response which
deviates from a state of equilibrium” (Weiss 1983, p. 29). A meta-analysis of the correlates of role
ambiguity and role conflict find that they are moderately to strongly correlated with a variety of negative
affective reactions, including job satisfaction, tension/anxiety, organizational commitment, involvement
and propensity to leave (Tubre and Collins 2000). These negative psychological and behavioral reactions
have even been observed to have physical manifestations. Several studies have found that role ambiguity
and role conflict increase heart rate and blood pressure (e.g., Perrewé et al. 2004). The link between role
perceptions and stress is grounded in classical organization theory based on chain-of-command and
unity-of-command principles (Cummings et al. 1975, Rizzo et al. 1970). According to these principles,

individuals expect, and are more satisfied with a hierarchical relationship in organizations. This hierarchy
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should have a clear and single flow of authority in which individuals receive direction from only one
person, who is above them in the hierarchy (Fayol 1949). These principles allow top management more
effective control, reduce uncertainty, increase accountability, and help to ensure systematic and
consistent reporting, evaluation and control of work and resources. Role ambiguity and conflict violate
these principles by obfuscating the clear and single flow of authority and introducing expectations or
direction from multiple sources (Rahim 2011, Rizzo et al. 1970). In the software development context, this
principle is frequently violated due to the boundary spanning activities performed by IS developers.
Research finds that high levels of role conflict and ambiguity occur among those who have more contact
with others (Kahn et al. 1964). Boundary spanning activities are prevalent in ISD work (Guzman et al.
2008) and expose team members to multiple sources of influence regarding their role in the team and
project, including users, managers, and vendors (Baroudi 1985). The need to collect and resolve role-
related information from these various sources places an additional burden on the developer with respect
to role perceptions (Ahuja et al. 2007, Joseph et al. 2007, Moore 2000). When individuals are unclear
about their role, they will hesitate in their decision-making and have to rely on trial and error in meeting
expectations, which is likely to produce stress (Pettijohn et al. 2001). Thus, | hypothesize:

H3: Individual role ambiguity and role conflict will positively influence individual
psychological stress.

Empowering leadership at the project level is also expected to moderate the relationship between
individual role perceptions and psychological stress, for a cross-level interaction. Empowering leaders
can reduce the impact of role conflict and role ambiguity on stress by delineating the significance of the
team’s work, for example, by emphasizing how the software will reduce workloads or improve the
efficiency of their fellow workers. They can also help by removing hindrances to the team’s performance,
such as intervening to help negotiate system requirements among conflicting constituencies. When team
members understand the role of their work in the larger organization, they should be more tolerant of
some level of role ambiguity or role conflict, because they can see the means-end relationship between
their work and that of their organization (Baker 2004). In this way, empowering leaders enable team
members to tolerate conditions that might otherwise be stressful. Furthermore, the empowering leader’s
role in helping to remove hindrances to performance, may cultivate a sense of security for team members.

Should they be unable to resolve obstacles related to role conflict or ambiguity, knowledge that their
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leader may take steps to help them positions the leader as a sort ‘safety net’. This may provide team
members with greater psychological security, reducing the impact of these role perceptions on stress.

Empowering leaders provide team members with greater latitude in determining how to achieve
objectives (Faraj and Sambamurthy 2006, Srivastava et al. 2006), which should reduce feelings of
helplessness and allow team members to tolerate conditions that might otherwise lead to stress (Carton
and Aiello 2009). Indeed, research demonstrates that perceived control has an inverse relationships with
psychological stress (Carton and Aiello 2009, O'Driscoll and Beehr 2000). By expressing confidence in
the team, particularly as it pertains to their technical competence, empowering leaders can impact
developers’ expectations about their ability to cope with challenges related to their tasks when role
definitions or responsibilities are clarified, or cope with inconsistencies resulting from role conflict.
Research shows that beliefs about one’s ability to perform a task are linked to the experience of stress
(Jex and Gudanowski 1992). More recently, self-efficacy is shown to moderate the relationship between
role clarity and stress (Jex et al. 2001). Thus, role ambiguity and conflict are less threatening to team
members who are confident in their ability to do their work. In sum, empowering leadership can act as a
buffer for team members, allowing them to persist in their belief that they can achieve project objectives
despite role ambiguity or conflict. Thus, | hypothesize:

H4: Project-level empowering leadership and individual role perceptions will have a

cross-level, interactive effect on individual psychological stress, such that, the

relationship between role perceptions and stress will be weaker when empowering
leadership is high.

ISD risk factors are also expected to have a direct cross-level impact on individual psychological
stress because they introduce demands on individuals’ emotions and cognitions with respect to role-
related responsibilities. Projects of greater size, complexity and requirements volatility are more
demanding of individuals’ emotional and cognitive resources as they require individuals to manage more
“moving pieces”—i.e., changing knowledge structures, human, and technical resources (Baccarini 1996,
Banker et al. 1998). In this way, the top-down influence of ISD risk factors constrains the behavior of an
individual by limiting their ability to focus on and perform the task at hand, due to an increased cognitive
and emotional load (Pennington and Tuttle 2007). As a result, these project-level ISD risk factors are
likely to evoke an imbalance between the demands of the project and the individual role-related

capabilities, resources, and needs of developers. ISD risk factors are expected to incur psychological
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stress through their impact on role perceptions. To the extent that there is ambiguity regarding one’s role
and accompanying responsibilities, or conflicting demands and expectations placed on a team member,
they will less equipped to respond to this imbalance. This is because a lack of clarity about role
responsibilities can cause confusion, frustration and the feeling that one is not in control of one’s work
(O'Driscoll and Beehr 2000). Thus, | hypothesize:

H5: Project-level ISD risk factors will positively influence individual psychological stress.

H6: The influence of project-level ISD risk factors on individual psychological stress will
be mediated by individual role perceptions.

Team Performance

Lastly, stress is expected to have implications for team performance. Specifically, teams with a
larger proportion of members with high levels of psychological stress should have lower performance.
Stress has been identified as a determinant of both individual and team performance (e.g., Ellis 2006,
e.g., Ganster and Schaubroeck 1991) and is recognized to have deleterious effects on both because it
interferes with the self-regulation of emotions and cognitions (House 1981). This diminished ability to
regulate emotions and cognitions impacts team performance by narrowing team members’ breadth of
attention so that they are more self-focused and less team-focused (Driskell et al. 1999, Ellis 2006,
Gladstein and Reilly 1985). Thus, stress is likely to impact team performance because team members
become less engaged in ensuring that their contributions are directed towards the team’s goals and
directives. In the software development context, this might be exhibited when developers under stress
narrow their breadth of attention to focus solely on producing high-quality, “elegant” code for a particular
software module. This limits the breath of attention they have to focus on the larger system, its
functioning, and how their module will integrate with it, thereby reducing the overall quality of the final
product and the team’s performance. Thus, | hypothesize:

H7: Team psychological stress will negatively influence team performance.

METHODOLOGY
Research Site and Participants
The model is tested via a survey-based field study of ISD project teams. The data collection site
is a large, multinational corporation specializing in the development of software and hardware
technologies that are used in consumer electronics, networking and telecommunications equipment, and
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computer systems. The firm has over 4,500 employees with revenue for 2010 exceeding 900 million U.S.
dollars. Participants are members of software and hardware development teams, drawn from a variety of
locations across the globe, including China, India, and the U.S. The sampling frame is 1,140 individuals in
119 teams working on development projects beginning in 2010 and ending in 2011. From this sampling
frame, 350 members (level-1 n) and 73 leaders (level-2 n) provided usable responses. Respondents were
fairly evenly distributed across the three locations, with 101 members working in China, 118 in India and
131 in the U.S. The average team size was 10.0, with an average of 4.8 responses per team (48%
response rate), which is an acceptable level for statistical representativeness of the team (Faraj and
Sproull 2000, Warwick and Lininger 1975). The average age of team members was 32.1 years and for
team leaders it was 44.4 years. Approximately 49% of the team members were women and 46% of team
leaders were women. Three waves of data were collected, with surveys administered at the beginning,
midpoint, and end of the projects’ cycles and data collection took approximately 1 year. Response rates
over this time were bolstered by support of the study by top management and team leaders.
Measures

All measurement items are taken from previously validated scales. Measurement of the
constructs was collected from multiple sources, including individual team members and the project leader.
This strategy is recommended as a means to alleviate concerns of common method bias (Spector 1994).
ISD risk factors, empowering leadership behaviors, and team performance were captured by responses
from the team leader. Role perceptions and psychological stress were collected from individual team
members.
ISD risk factors

Project size is a multidimensional construct. It consists of four single-item measures that include
project duration, cost, relative size as compared to other projects, and effort as measured in person-
months. An example item is, “How much is this project estimated to cost in U.S. dollars?” These
measures for assessing project size have been used in the extant ISD project literature (Barki et al. 1993,
Gemino et al. 2008). This method of measuring project size allows for a comparison of teams working on
projects of different types, such as both hardware and software development projects. Project complexity

is measured with two items that assess the extent to which the technology is integrated with other
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systems and must interface with other types of technology (Barki et al. 1993). These items are measured
on a 7-point Likert-type scale where 1 represents completely disagree and 7 represents completely
agree. These items are averaged to create a project complexity construct. Requirements volatility
includes changes in the target objectives related to budget, schedule, and scope. The scale consists of
three items that assess the number of times these factors have changed over the course of the project.
Following Gemino and his colleagues (2008), these items are averaged to create a single measure of
requirements volatility.
Empowering leadership

Using three different samples, prior research has empirically validated the existence of five
leadership factors that encompass empowering leadership behaviors: leading by example, participative
decision-making, coaching, informing and showing concern for/interacting with team members (Arnold et
al. 2000). This original study includes between 7 and 12 measures for each factor. Recent research has
narrowed this set to three items per factor, significantly decreasing the size of the scale while still
retaining strong psychometric properties (Srivastava et al. 2006). Due to constraints on the length of the
survey, this 15-item measure was used to assess empowering leadership. The items are measured on a
7-point Likert-type scale where 1 represents complete disagreement and 7 represents complete
agreement. A sample measure for assessing leading by example is, “My team leader sets high standards
for performance by his/her behavior.” The scores for the five factors are averaged to create a measure of
empowering leadership, in accordance with prior research (Srivastava et al. 2006).
Individual outcomes: Role perceptions and stress

Role ambiguity and role conflict are measured using a scale adapted to the team context from
House, Schuler and Levanoni (1983). These measures are composed of 11 items and 7 items,
respectively. These scales were developed to address criticism concerning earlier measures that were
confounded with stress and comfort and thus represent more rigorously-validated measures. Both role
ambiguity and role conflict are measured on 7-point Likert-type scales where 1 represents complete
disagreement and 7 represents complete agreement. A sample item for role ambiguity is, “Within this
team, | don’t know what is expected of me.” A sample item for role conflict is, “This team project often

involves situations in which there are conflicting requirements.”
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Psychological stress is assessed with an 8-item measure adapted to the context of the team
project (Stanton et al. 2001). It is measured on 7-point Likert-type scale where 1 represents complete
disagreement and 7 represents complete agreement. A sample item is, “My work on this project frustrates
me.” The items for role ambiguity, role conflict, and stress are each averaged to obtain a single score for
each measure.

Team outcome variables

Team psychological stress was aggregated from the individual to the team level by calculating the
mean within-team scores of psychological stress. Following the additive compositional model logic, it is
not necessary to justify aggregation of team compositional variables (Chan 1998). This approach has
been used by prior exemplars in team research (e.g., Hirschfeld et al. 2006, Marrone et al. 2007).

Team performance was measured using a 5-item scale that assesses a leader’s rating of their
teams’ efficiency, adherence to budgets and schedules, as well as the production of quality work and
ability to resolve conflicts (Ancona and Caldwell 1992). The items are measured on a 7 point Likert-type
scale where 1 represents complete disagreement and 7 represents complete agreement. A sample item
is, “The team produced high quality technical innovations”. The items were averaged to produce a single
performance score for each team.

Controls

Control variables are selected for their ability to eliminate alternative interpretations that may
account for variability in the dependent variable. A variable that has been established as an important
control in team research is group size. Because size may indirectly influence group processes, the
efficacy of leadership behaviors and role perceptions, it was included in the analysis. | also capture role
perceptions and stress as they pertain to the job, as opposed to the project, to eliminate the possibility
that other competing demands outside of the project may account for role perceptions and stress. To
control for variability in performance and coping, gender, age, experience of team members, as well as,
organizational tenure, are included in the analysis. Finally, to account for differences in how team
members may experience stress resulting from unique factors pertaining to their local environment,

member location is included in the analysis.
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Data Collection Procedure

The surveys were administered by an external market research firm, with each survey bar-coded
to maintain anonymity. Team members and leaders were administered virtually identical surveys, with the
wording altered for the appropriate constituency. Three waves of data collection are necessary, with
measurement points at the beginning, midpoint, and end of the project. The measurement points,
respondents, and constructs measured are depicted in Table 1. The first wave captures data that is not
dependent on team interaction, and measures individual characteristics that are likely to remain stable
over time. Wave 2 captures empowering leadership behaviors, role perceptions, and stress. It is
assessed at the midpoint of the project cycle, when teams have had adequate opportunity to establish
role perceptions and experience stress, but before the project has started to wind down. Wave 3 captures

project characteristics and team performance, as these factors are known only at the end of the project.

Table 1. Measurement Points and Respondents

Wave 1 Wave 2 Wave 3
Project Start Project Midpoint Project End
Team characteristics® Empowering leadership® Team and project
(e.g., location, size) Role perceptions characteristics®
Individual demographics'? Psychological stress' Team Performance?
(e.g., age, gender)

Note: *Respondent/ Source: * = team member; * = team leader
RESULTS

The psychometric properties of the measures were assessed by conducting a confirmatory factor
analysis (CFA). CFA allows researchers to determine how well the model fits the data. Two metrics are
consistently used in prior literature and accepted as measures of good fit: comparative fit index (CFI) and
the standardized root-mean square residual (SRMR) (Bentler 1990, Hu and Bentler 1999). The CFl is
found to be a good estimate of the population value for a model, while SRMR reflects the average
standardized residual per degree of freedom. For the CFl and SRMR, values larger than .95 and smaller
than .08, respectively, are considered indicators of good fit (Hu and Bentler 1999). Convergent validity
was assessed by examining the lambda values for the indicators and the average variance extracted
(AVE). It is recommended that lambda values should be larger than .70 and AVEs should be larger than
.50 to support convergent validity (Kline 2005). Finally, discriminate validity was assessed by comparing

the square root of the AVE to the correlations among constructs. Discriminant validity is established if the
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constructs have more common variance with their corresponding items than with other constructs. This is
demonstrated when the AVEs are greater than the inter-construct correlations (Fornell and Larcker 1981).
All metrics were within their recommended thresholds, demonstrating acceptable reliability and validity.

Table 2 presents the means, standard deviations, and correlations among constructs. All
variables demonstrate moderate variance. In terms of the project characteristics, project size and
complexity are positively and significantly correlated, consistent with prior research (e.g., Rai et al. 2009).
Project complexity is positively correlated with both role ambiguity and role conflict, while requirements
volatility is positively correlated with role ambiguity. Empowering leadership is negatively correlated with
project complexity, and both role ambiguity and role conflict. Both project size and role ambiguity are
negatively correlated with psychological stress and team psychological stress is negatively correlated with
team performance.

Model Testing

Given the hierarchically-nested nature of the model, traditional ordinary least square (OLS)
approaches are inappropriate for testing the multilevel relationships in the model. These traditional
approaches do not allow for a simultaneous examination of relationships at differing levels of analysis.
Thus, the multilevel relationships are tested with a random coefficient modeling (RCM) technique using
the software package R (version 2.6.2). This technique allows for an examination of relationships that
cross levels of analysis and partitions the variance in the dependent variable into lower-level and unit-
level components (Hofmann 1997). RCM also accounts for the nested structure of the data and accounts
for non-independence of the observations (Bliese and Hanges 2004), which is particularly important in the
current model in which individuals are nested within teams and observations at the project/team level are
not independent for members of the same team. This is crucial, as failure to account for non-
independence can result in inflated variance in the standard errors, which increases the likelihood of Type
Il errors. Furthermore, the assumption of no between-unit variance can lead to poorly estimated standard
errors, thus increasing the likelihood of Type | error. RCM accounts for both between-unit variance in the
dependent variable and non-independence of observations, making this approach particularly well-suited
for testing the model. RCM approaches have been used extensively in the management literature and are

beginning to be used in IS research, as well (Ko and Dennis 2011, Rai et al. 2009).
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Table 2. Descriptive Statistics and Correlations

M |SD.| 1 | 2 | 3| 4 | 5| 6 | 7 | 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17
1. Member age 32.08|6.43 |-
2. Member 0.49|0.51|-.08
gender
3. Member 1.05/0.79| 06 | .08
location
4. Org. Tenure 4.00(1.78|-.03 | .08 |-.01
5. Member 392|173 | 12* | .14*|-05 | .01
experience
6. Job role 383|167| .04 | .00 | .04 | .00 | .01
ambiguity
7. Job role 394|170| 03 |-10 |-09 | .01 |-20*| .06
conflict
8. Job stress 412|1.70/-03 |-03 |-09 | 00 | 09 |-13*| .05
9. Team size 10.00|152(-05 | .00 |-08 | .02 | .06 |-03 | 03 |-.04
10. Empowering | - 5 | 4 83|-06 |-02 | .06 | .00 | 07 | 02 |-05 |-06 |-08
Leadership
. g;’fd 391[173| .00 |-03 | .17 03 | 00 |-03 | 02 |-03 | .05 |-05
12. Project 4.23/1.43]-03 |-09 | .09 |-04 [-07 | .00 | .04 |-06 |-03 |- 14| 17+
Complexity
13. Project 413)171] 07 |-04 |-05 | 04 | 00 | .02 |-08 | 00 | .01 |.06 | .03 |-03
Volatility
14.Role 419/162] .00 | 00 [-01 |-02 | 01 |-02 |-07 |-06 | .09 |-17**|-07 | .11*| 15
ambiguity
15. Role 419/162]-03 |-01 | .03 | 04 |-04 |-07 | 04 | 00 | .06 |-14*| 06 | 22**|-06 | .14*
conflict
16. Stress 3.90|1.60|-05 |-06 |-01 | 06 | .09 | 03 | .00 [-01 | 02 |.00 |-12*|-08 | .06 |-.15%|-03
17. Team stress | 3.86[1.01| .15 | 03 |-11 |-10 | 19 |-31**[-11 |-05 | 25%|-09 | .00 | .16 | .04 | .01 | .02 | -.11
18. Team 412(175| 16 |-21 | 20 | 15 |-04 | 16 |-09 |-19 |-07 |-14 | 10 | 30| 05 | .05 | .13 | .00 |-.34*
performance

Notes: 1. Member location is a dummy variable representing where team members work. 0 = China, 1 = U.S. and 2 = India; 2. Level-1 n = 350;
Level-2n=73; 3. *p<.01; *p<.05



Before estimating the model, empowering leadership, project size, complexity, requirements
volatility, role ambiguity and role conflict were grand mean-centered. This approach is recommended for
cross-level moderational models to reduce collinearity (Chen et al. 2004, Hofmann and Gavin 1998).
Consistent with prior research, OLS is used to estimate effect sizes (Hofmann et al. 2003). Although
nested models violate the assumption of independence required for OLS approaches, the overall R?
values provide unbiased estimates of the variance accounted for by the models (Hofmann et al. 2003).

Direct Effects and Moderation Hypotheses Tests

H1 predicted that ISD risk factors would positively influence role ambiguity and role conflict.
Models 1 and 3 of Table 3 show the direct effects of ISD risk factors on role ambiguity and role conflict.
Project volatility positively influences role ambiguity (y = .15, p <.05), while project complexity positively
influences role conflict (y = .21, p <.01). Thus, H1 is partially supported. These models explain 9% of the
variance in role ambiguity and 7% of the variance in role conflict. H2 predicted that empowering
leadership would reduce the negative impact of ISD risk factors on individual role perceptions. In the
interaction model shown in Model 2 of Table 3, empowering leadership interacts with project size (y = -
.08, p <.05) and volatility (y = -.15, p <.01), explaining 18% of the variance in role ambiguity (AR2 =.09).
In the interaction model shown in Model 4 of Table 3, empowering leadership interacts with project size (y
= .07, p <.05), complexity (y = -.13, p <.01) and requirements volatility (y = -.09, p <.01) to influence role
conflict. The interaction model explains 13% of the variance in role conflict (AR2 =.06). Thus, H2 is
partially supported. H3 predicted that role ambiguity and role conflict would positively influence stress.
Model 6 of Table 3 shows that only role ambiguity influences stress and that this effect is opposite of the
direction predicted (y = -.15, p <.01). Interestingly, as role ambiguity increases, stress decreases. This
model explains 6% of the variance in stress; however, H3 is not supported. H4 predicted that empowering
leadership would also reduce the negative impact of role ambiguity and role conflict on psychological
stress. In the interaction model shown in Model 7 of Table 3, empowering leadership interacts with role
ambiguity (y = -.09, p <.01), explaining 9% of the variance in stress (AR2 =.03). H4 is partially supported.
H5 predicted that ISD risk factors would positively impact stress. Model 5 of Table 3 shows that none of

the ISD risk factors significantly impact stress at the .05 level of significance. Thus, H5 is not supported.
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Table 3. Results of HLM Analysis

Dependent Variable: Role Ambiguity Role Conflict Stress

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
R .09 18 .07 A3 .04 .06 .09
Adj. R? .06 15 .04 .10 .00 .02 .05
AIC 1376.57 1371.09 1399.87 1398.71 1388.65 1385.71 1374.83
BIC 1437.64 1443.45 1472.23 1459.78 1457.24 1445.78 1439.67
Member age -.01 (.01) -.01 (.01) -.01 (.01) -.01 (.01) -.02 (.01) -.02 (.01) -.01 (.01)
Member gender A2 (A17) .10 (.17) -.09 (.18) -.08 (.17) -.10 (.17) =11 (17) -14( 7)
Member location .06 (.11) .06 (.10) 10 (.11) .08 (.11) 07 (.11) 07 (.11) 07 (.10)
Org. tenure -.05 (.05) -.06 (.04) -.00 (.05) .00 (.05) -.02 (.05) - 02 (.05) - 01 (.05)
Member experience -.07 (.05) -.06 (.05) .03 (.05) .04 (.05) 02 (.05) 03 (.05) 03 (.05)
Job role ambiguity -.02 (.05) -.01 (.05) .03 (.05) .05 (.05) 04 (.05) 05 (.05) 04 (.05)
Job role conflict .04 (.05) .05 (.05) -.02 (.05) -.03 (.05) .09 (.05)t .09 (.05)t .09 (.05)t
Job stress -.02 (.05) -.04 (.05) -.07 (.05) -.07 (.05) 03 (.05) 01 (.05) .02 (.05)
Team size -.02 (.07) -.05 (.06) .01 (.07) -.05 (.06) -.02 (.07) -.01 (.07) .02 (.07)
E.Leadership -.14 (.06)* | -.13 (.05)* -.10 (.06) -.02 (.05) -.02 (.06) -.04 (.06) -.04 (.06)
P.Size -11(.06)t | -.17 (.06)** 01 (.06) -.02 (.06) -.11 (.06)t -.11 (.06)t -.10 (.06)t
P.Complexity 4 (.08)t .03 (.07) 1(.07)* .09 (.07) -.05 (.07) -.02 (.07) -.01 (.07)
P.Volatility .15 (.06)* .08 (.06) - 03 (.06) -.09 (.05) .07 (.06) .07 (.06) 06 (.06)
E.Leadership*Size -.08 (.03)* 07 (.03)*
E.Leadership*Complexity -.02 (.04) -13 (.04)™
E.Leadership *Volatility -.15 (.03)** -.09 (.03)**
Role ambiguity -.15 (.05)** -.03 (.05)
Role conflict -.03 (.06) 8 (.05)**
E.Leadership*Ambiguity -.09 (.03)**
E.Leadership*Conflict -.05 (.03)t

Notes: 1. Italicized variables are controls; E.Leadership = Empowering leadership, P.Size = Project size, P.Complexity = Project complexity;
P.Volatility = Project requirements volatility; 2. Level-1 n = 350; Level-2 n = 73; Level-1 variables include role ambiguity and role conflict and all
controls except team size. Level-2 variables include team size, empowerlng leadership, project size, project complexity, and project requirements
volatility; 3. Standard errors are in parentheses; 4. **p < .01, *p < .05, p <.10



In the results described above, the interaction models account for an additional 9%, 6%, and 3%
of the variance explained in role ambiguity, role conflict, and stress, respectively, above and beyond the
direct effects models. While this additional variance explained might appear trivial, according to prior
research these effect sizes are actually rather large, especially for field research. In their study of the
difficulties of detecting interaction effects, McClellend and Judd (1993, p. 377) note, “...reduction in model
error due to adding the product term is often disconcertingly low. Evans (1985), for example, concluded
that moderator effects are so difficult to detect that even those explaining as little as 1% of the total
variance should be considered important. Champoux and Peters (1987) and Chaplin (1991) reviewed
much of the social science literature and reported that field study interactions typically account for about
1%-3% of the variance.” To further allay concerns about the appropriateness of the model, Table 3 also
reports deviance statistics to help assess model fit: the Akaike Information Criterion (AIC) and Bayesian
Information Criterion (BIC). These statistics allow for a comparison between the direct effects and
interaction models by demonstrating the tradeoff between model accuracy (fit) and complexity (Akaike
1974, Schwarz 1978). Both measures penalize models with superfluous parameters by adding to their
measure of deviance, though the BIC takes sample size into account and thus is a more conservative
measure (Akaike 1974, Schwarz 1978). The lower both AIC and BIC values are, the better the model fits
the data. As can be seen in Table 3, the interaction models (Model 2, 4, and 7) have lower AIC and BIC
values than their direct-effects counterparts (Model 1, 3, and 6, respectively) and thus better fit the data.

To further probe the interaction effects, the significant interactions were plotted following the
guidelines of Aiken and West (1991). Figures 2a-2f illustrate these plots. For the dependent variables,
role ambiguity and role conflict, the plots are fairly similar. When empowering leadership is high, ISD risk
factors generally have a negative relationship with role ambiguity and role conflict. One exception to this
is seen in Figure 2c, which shows the interaction between project size and empowering leadership on role
conflict. This plot shows that when empowering leadership is high, project size has a positive relationship
with role conflict, indicating that empowering leadership is not effective in reducing the impact of project
size on role conflict. Figure 2f shows the plot for the interaction between empowering leadership and role
ambiguity on psychological stress. When empowering leadership is high, role ambiguity has a negative

relationship with stress. Finally, | conducted a test of the simple slopes to determine whether they differ
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Notes on Figures 2a-2f: 1. The t-values listed on the plots represent the test statistic for the simple slope.
The top value is the statistic for low empowering leadership and the bottom value is for high empowering
leadership; 2. **p < .01, *p < .05

significantly from zero. The t-values representing the test of significance for the simple slopes are given
on the plots shown in Figures 2a-2f.
Mediation Hypothesis Tests

Table 4 presents the results of the model testing for H6, which predicted that role perceptions
would mediate the effect of ISD risk factors on psychological stress. Following prior research (Zohar and
Luria 2005), Baron and Kenny’s (1986) three-step procedure to test for mediation was used. First, the ISD
risk factor variables must be significantly related to stress (Model 1 of Table 4). Second, the ISD risk
factor variables must be related to the mediators, role ambiguity and role conflict (Models 2 and 4 of
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Table 4). Third, the ISD risk factor variables must be related to stress in the presence of the mediators,
role ambiguity, and role conflict (Models 3 and 5 of Table 4). As seen in Model 1 (and in Model 4 of Table
3, the test of H5), none of the ISD risk factors were significantly related to stress at the .05 level of
significance, thus all three variables fail the first step of the mediation test. Project size was significant at
the .10 level, but fails the second step of the mediation test requiring a significant relationship with the
mediator. Table 5 shows the results of Sobel tests (Sobel 1982) to determine the cross-level indirect
effects of ISD risk factors on psychological stress. These results do not provide evidence of any

significant indirect effects. Thus, H6 is not supported.

Table 4. Results of Mediation Analysis

Model 1: Model 2: Model 3: Model 4: Model 5:

Stress R.ambiguity Stress R.conflict Stress
P.Size -.11 (.06)t .07 (.07) -.11 (.05)* .05 (.06) -.10 (.05)t
Role ambiguity - - -.04 (.05) - -
Role conflict - - - - .15 (.05)**
R’ .01 .02 .00 .00 .03
AR’ .01 .01 .00 .00 .03
F (1,348) 4.77* 2.661 1.54 1.11 6.20**
P.Complexity -.08 (.07) .13 (.08)t -.04 (.07) .23 (.07)* -.07 (.07)
Role ambiguity - - -.15 (.05)* - -
Role conflict - - - - -.03 (.05)
R’ .01 .01 .03 .05 .01
AR? .00 .00 .02 .04 .01
F (1,348) 2.15 1.17 16.98** 4.46** 4.52*
P.Volatility .07 (.06) 14 (.07)* .06 (.06) -.03 (.06) .08 (.06)
Role ambiguity - - -.16 (.05)* - -
Role conflict - - - - -.04 (.05)
R’ .00 .02 .03 .00 .01
Adj. R® .00 .02 .02 .00 .00
F (1,348) 1.39 7.71* 4.59** 1.15 0.99

Notes: 1. P.Size = Project Size, P.Complexity = Project Complexity; P.Volatility = Project Requirements
Volatility; R.ambiguity = Role ambiguity; R.conflict = Role conflict; 2. Level-1 n = 350; Level-2 n = 73;
Level-1 variables include role ambiguity, role conflict and stress. Level-2 variables include project size,
project complexity and project requirements volatility; 3. Standard errors are in parentheses; 4. **p < .01,
*p <.05; tp <.10

35



Table 5. Sobel Tests of Indirect Effect of ISD Risk Factors

on Psychological Stress, Mediated Through Role

Perceptions
Independent Variable Indirect Effect

Role Ambiguity Role Conflict
P.Size .00 -.01
P.Complexity .01 -.04
P.Volatility -.01 .01

Notes: 1. P.Size = Project Size, P.Complexity = Project Complexity; P.Volatility = Project Requirements
Volatility; 2. Level-1 n = 350; Level-2 n = 73; Level-1 variables include role ambiguity, role conflict, and
stress. Level-2 variables include project size, project complexity, and project requirements volatility; 3. **p
<.01;*p<.05; fp<.10
Direct Effect Test at Team Level of Analysis

Because H7 concerns a relationship at the team level of analysis, it was tested using an ordinary
least squares approach. Table 6 shows the result of this analysis. H7 predicted that team psychological
stress would negatively influence team performance and this was supported (B = -.39, p < .01). Together,

with the control variables (all were aggregated to the team level and none were significant in influencing

performance), the model explains 16% of the variance in team performance.

Table 6. Results of Regression Analysis \

Dependent Variable: Team Performance
Model 1 Model 2

R .03 16

Adj. R® .02 A1

F .20 3.57*

AF - 5.63**

Member age .12 (.06) 09 (.05)

Member gender diversity -.07 (1.08) | -.20 (1.02)
Member location diversity -07 (.75) | - 18( 2)

Member org. tenure .10 (.24) 07 (.23)
Member experience .07 (.27) 6 (.26)
Job role ambiguity -.02 (.25) 06 (.24)
Job role conflict .00 (.23) .03 (.22)
Job stress .02 (.22) | -.01(.21)
Team size .01 (.13) .03 (.\12)
Team psychological stress - -.39** (.22)

Notes: 1. Italicized variables are controls. All controls are calculated as within team averages, excepting
member gender and member location, which are within team standard deviations; 2. Standard errors are
in parentheses; 3.n=7; 4. *p < .01; *p <.05; fp< .10
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DISCUSSION

The cognitive and emotional well-being of IS developers is critical to producing functioning and
high-quality information systems. In addition, research shows that team members’ perception of their role
on the team is a key driver of team success (Spreitzer et al. 1999b). Drawing from the literature on
leadership, dispersed teamwork, and ISD risk factors, | hypothesized that empowering leadership would
reduce the negative impact of ISD risk factors on the well-being of software developers in dispersed
teams. The objective of this research was to identify whether and how empowering leadership might be a
means to mitigate the effects of project size, complexity, and requirements volatility on IS developers’ role
ambiguity and role conflict, and ultimately lower their stress and improve their team performance. The
multilevel model was tested among 73 dispersed teams composed of 350 members and their leaders
working on ISD projects, with members located in China, India, and the U.S. The results show that, when
project size and requirements volatility are high, empowering leadership reduces their impact on role
ambiguity. When project size, complexity, and requirements volatility are high, empowering leadership
can also reduce their impact on role conflict. In terms of psychological stress, empowering leadership
mitigates the negative impact of role ambiguity on psychological stress. Unexpectedly, in the direct effects
model, role ambiguity was observed to have a negative relationship with psychological stress. In other
words, higher role ambiguity is associated with lower stress. However, results show that stress is lowest
among teams where role ambiguity and empowering leadership are both high, further highlighting the
positive implications of empowering leadership for dispersed ISD teams. With respect to team stress,
those teams with members who reported higher levels of stress exhibited lower performance than those
reporting lower levels of stress.

Theoretical Contributions

This work makes several contributions to the literature. First, it contributes to the information
systems literature on dispersed ISD teams by shedding light on how leaders can help teams cope with
the challenges due to project size, complexity, and requirements volatility. This is important because,
while the literature has explored a number of process control techniques for managing project outcomes,
there is evidence to suggest that the dispersed context requires different strategies for success (Faraj and

Sambamurthy 2006, Hertel et al. 2005). The assumptions that underlie prior research on the
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effectiveness of process control measures are not always valid in the dispersed context (e.g., Cusumano
2008). Dispersion severs ties between leaders and their teams, resulting in a need for contextualized
theories exploring the mechanisms by which dispersed team leaders can help teams to cope with the
challenges they face. The results of this research show that the motivational and delegative leadership
strategies embodied by the empowering leadership approach are effective mechanisms for reducing the
impact of ISD risk factors on role ambiguity, role conflict, and stress. Thus, the current study unites the
empowering leadership literature with that of dispersed teamwork to shed light on the theoretical
mechanisms by which leadership behaviors can enhance the well-being and performance of IS
developers working in dispersed teams. In doing so, this work contributes to both the information systems
literature on dispersed teams and that of empowering leadership by situating it within the context of
dispersion and ISD risk factors.

Second, this research contributes to the information systems literature on dispersed teams by
examining the implications of role perceptions. Role perceptions have not been widely-studied in the
dispersed team literature (Sutanto et al. 2005). Prior research has demonstrated difficulty on the part of
dispersed team members in developing a shared understanding of the team and its structure (Hinds and
Weisband 2003) and consequently, team member roles and responsibilities. Yet, little is known about
how these role perceptions are formed, what impacts them, and how they can be shaped. In this
research, project size, complexity, and requirements volatility do play an important part in influencing role
perceptions and empowering leadership can reduce their negative effects. Clearly, future research is
needed to better understand the theoretical mechanisms that underlie role perceptions in the dispersed
context. One potential area for future research is the relationship between role ambiguity and stress in the
dispersed context. The results of this study indicate a negative relationship between role ambiguity and
psychological stress. This finding runs counter to some prior research (see Kahn et al. 1964), however,
other research has found no correlation between role ambiguity and stress (e.g., Van Sell et al. 1981).
However, these studies have not examined role perceptions in dispersed teams. Context may play a
crucial role in terms of the effect of role ambiguity. One possibility is that empowering leadership, which
engenders greater self-determination (Conger and Kanungo 1988, Kirkman and Rosen 1997, Kirkman

and Rosen 1999, Spreitzer 1995), compounds the diffusion of responsibility that accompanies dispersed
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teamwork (Dennis and Williams 2003). Perhaps dispersed team members feel justified in shirking work or
engaging in social loafing when role definitions are unclear because individual responsibility is less salient
when it is diffused across a team where member presence is also less salient. Empowering leadership
may be an effective mechanism for transferring and sharing responsibility with the team by delegating
authority to them, thus suppressing shirking behaviors, and lowering stress. Future research is needed to
investigate such possibilities.

Third, the multilevel nature of this research contributes a deeper and more holistic understanding
of the higher-order project effects of ISD risk factors and leadership on individuals embedded in dispersed
teams. Extant research has tended to ignore how higher-level variables influence the individual-level
(Cohen and Bailey 1997, Klein and Kozlowski 2000). The current study’s multilevel focus on the social
enablers of individual coping augments prior work in the IS literature which has focused on the
organizational or project-level factors that influence ISD projects (e.g., Banker et al. 1998, Barki et al.
2001, Beath and Orlikowski 1994, Gemino et al. 2008, Kirsch 1996, Kirsch 1997). Results show that the
individual-level impacts of ISD risk factors are also important to understand as they have implications for
how individuals understand their role in the team. By opening up the “black box” and examining project-
level impacts on individual-level outcomes, this work provides insight into the underlying nature of
leadership interventions and represents a point of departure for future research addressing team
performance.

Finally, this research contributes to the empowering leadership literature by shedding light on
whether and how empowering leadership can help individuals cope with the context of their project. By
grounding this exploration through consideration of the effects of dispersion and project characteristics,
this study offers insight into the contextual factors that bound the efficacy of empowering leadership. In a
dispersed context, when certain ISD risk factors are high, empowering leadership is effective in reducing
role ambiguity and role conflict. However, in the case of role ambiguity, when project volatility is low,
empowering leadership is not effective in reducing role ambiguity. Similarly, when project complexity and
volatility are low, empowering leadership is not effective in reducing role conflict. Not only is empowering
leadership found to be ineffective in reducing role ambiguity and conflict under certain project conditions,

the results show that it may be detrimental to team members when roles are clearly defined, as a high
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degree of empowering leadership actually leads to greater stress when role ambiguity is low.
Understanding the limits of leadership approaches and the boundary conditions that govern theories is
important and responds to calls for greater contextualization in both IS and management research
(Avgerou 2001, Johns 2006, Rousseau 2011, Rousseau and Fried 2001).

Limitations and Future Research Directions

While the findings of this work may stimulate further research, so too, will its limitations. In
particular, | note three key limitations. First, the survey was cross-sectional, prompting concerns of
common method variance (CMV). This concern is alleviated to some degree by following steps
recommend to reduce CMV (Podsakoff et al. 2003). The constructs were measured from different sources
(members and leaders), and the survey was structured so as to proximally separate the predictor and
criterion variables. Steps were taken to communicate to respondents that their anonymity would be
protected (the surveys were administered by an external market research firm) to reduce evaluation
apprehension and threats of social desirability bias. Finally, statistical analyses that minimize concerns
related to CMV were conducted and results show that it was not a concern (Podsakoff et al. 2003). Still,
longitudinal research is needed to completely rule out the possibility of CMV. Longitudinal analysis may
also prove fruitful in shedding light on the effectiveness of empowering leadership throughout the team’s
life cycle.

Second, data were collected from only one company. Although respondents spanned several
different countries, the organizational culture, work climate, or practices of this particular organization may
have some influence on the results observed. In addition, the demographic profile of this organization is
somewhat unique in that a large percentage of the team members and leaders are women. Prior research
finds that supervisor-employee relationships may be different for men versus women (e.g., Wayne et al.
1994). For the purpose of generalizability, it will be important to examine this model not only in other
organizations and cultures, but also with different gender compositions.

Third, only three ISD risk factors were studied. A variety of other project characteristics have
been identified as potential risk factors, including team composition, availability of expertise, and top
management support (Banker et al. 1998, Barki et al. 1993, Gopal et al. 2002, Griffin 1997, Jiang et al.

2000, Schmidt et al. 2001). To fully explore the conditions under which empowering leadership is an
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effective mechanism to help dispersed teams cope, future research should consider other important
project characteristics.
Practical Implications

The results of this also work provide important implications for the management of dispersed ISD
teams. Despite their lack of direct connection to team members, leaders of dispersed teams can have an
important influence on the well-being of their team members. Organizations should give careful
consideration to how team leaders are trained and imbue them with the tools necessary to help them
adjust to this complex leadership environment. The contemporary approach to IS development, in
addition to the rapid evolution of technology and development tools, requires expertise that is highly
specialized and increasingly dispersed. This reality means that traditional leadership approaches that are
centralized or directive in nature are likely to be ineffective and that different leadership approaches are
warranted. In dispersed teams, research shows that it is particularly important that individuals
demonstrate a high level of initiative and proactivity (Blackburn et al. 2003) and that these behaviors can
be encouraged though empowering leadership (Kirkman et al. 2004). The results offered here build on
this work and suggest that, for organizations to help teams lower their stress and improve performance,
they should encourage team leaders to engage in empowering leadership behaviors. Empowering
leadership behaviors include leading by example, fostering participative decision-making, coaching,
keeping the team informed and showing concern for/interacting with team members (Arnold et al. 2000).
Such behaviors are shown to increase individual initiative and proactivity and can help individuals cope
with ISD risk factors by reducing the impact they have on role ambiguity and role conflict. Furthermore,
such behaviors help to reduce the impact that role ambiguity has on psychological stress, which
ultimately improves performance. Team leaders will want to assess the characteristics of a project to
determine if it warrants an empowerment approach. If a project is not large, complex and volatile,
empowering leadership may not be effective, and in some cases, may be detrimental to the well-being of
team members.

CONCLUSIONS
In this research, | present a multilevel model of empowering leadership and ISD risk factors with

the objective of understanding how these forces influence the well-being and performance of IS

41



developers working in dispersed teams. Based on an empirical study of 350 individuals embedded in 73
globally-dispersed teams, results show that empowering leadership is effective in reducing the influence
of ISD risk factors (size, complexity, and requirements volatility) on role ambiguity and role conflict.
Furthermore, empowering leadership can help mitigate the negative impact of role ambiguity on
psychological stress. Lower stress levels among team members helps to improve team performance. The
findings have implications for future research on leadership interventions in the dispersed context and

shed light on the factors that shape the efficacy of empowering leadership.
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APPENDIX

Table 1. Essay 1 Survey Items

Construct # Item Source Scale*
- As a team leader I...
Empowering leadership 1 Set high standards for performance by my behavior
(leading by example) 2 Work as hard as | can
3 Work as hard as anyone in my team
Empowering leadership 4 Encourage team members to express ideas/suggestions
(participative decision- 5 Listen to my team's ideas and suggestions
making) 6 Use my team's suggestions to make decisions that affect them
. . 7 Help my team see areas in which they need more training
Empowering leadership 8 Sy n 0] n ; T _ 4
(coaching) ggest ways to improve my team's performance Srivastava
9 Encourage team members to solve problems together et al. 2006
. . 10 | Explain decisions related to the project
Empowering leadership 11 | Explain project goals
(informing) - —
12 | Explain how the team fits into the company
Empowering leadership 13 | Care about team members' personal problems
(showing 14 | Show concern for team members' well-being
concern/interacting 15 | Treatteam members as equals
w/team)
Project complexity 1 The application was required to integrate with other applications. 5
2 The technology was required to interface with other types of technology.
1 How does the size of this project compare with others undertaken by your
organization over the past three years?
Project size 2 How long is this project expected to take in months/years? Gemino et 0
3 How much is this project estimated to cost in U.S. dollars? al.
4 How many person-months is this project expected to take? 2008
1 How many times has the project schedule changed during the course of the
Requirements volatility project? 0
2 How many times has the project budget changed during the course of the project?
3 How many times has the project scope changed during the course of the project?
1 My authority matches the responsibilities assigned to me within this team. [R]
2 Within this team, | don't know what is expected of me.
Role ambiguity 3 My respon§ibilities in the team are clgarly defineld. .[R] . House et
(project-related) 4 | feel certain about how much authority | have within this team. [R] al 1983 1
5 Within this team, | know what my responsibilities are. [R] '
6 | have clear planned goals and objectives for my work in this team. [R]
7 | The planned goals and objectives for my work in this team are not clear.
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Table 1 Continued. Essay 1 Survey Items

Construct

#

Item

Source

Scale*

[continued]
Role ambiguity
(project-related)

8

| don't know how | will be evaluated according to my work in this team.

9

Within this team, | know what is expected of me. [R]

10

Explanations are clear of what has to be done on this team project.

11

My boss makes it clear how she/he will evaluate my performance on this team. [R]

House et
al. 1983

Role conflict
(project-related)

1

This team project often involves in situations in which there are conflicting
requirements.

There are unreasonable pressures for better performance in this team.

Within this team, | am asked to do things that are against my better judgment.

B JOIN

Within this team, | receive assignments without adequate resources and materials
to execute it.

Within this team, | have to buck a rule or policy in order to carry out an
assignment.

Within this team, | receive incompatible requests from two or more people.

N (OO On

Within this team, | have to do things that should be done differently under different
conditions

House et
al. 1983

Psychological stress
(project-related)

Problems associated with this project have kept me awake at night.

My work on this project is emotionally exhausting.

| feel burnt out because of my work on this project.

My work on this project frustrates me.

| feel worn out at the end of a working day.

| have felt fidgety or nervous as a result of working on this project.

| am exhausted in the morning at the thought of another day on this project.

O N OB WN| =

| feel that every working hour in this project is tiring for me.

Stanton et
al. 2001

Team performance

Please rate your team on the following dimensions:

The team works efficiently

The team produces high quality technical innovations.

The team adheres to schedules.

BDIWINf =]

The team adheres to budgets.

5

The team demonstrates an ability to resolve conflicts.

Ancona &
Caldwell
1992

*Scale Legend: [0 = Open ended] [1 = 7 pt. Likert, Strong Disagree - Strongly Agree]
[2 =7 pt. Likert, None/Not at all - a large extent] [3 = 7 pt. Likert, Never - Several times a day]




CHAPTER 3

ESSAY 2: BRIDGE THE GAP OR MIND THE GAP? THE ROLE OF TECHNOLOGY AND LEADERS IN
CONFIGURATIONALLY-DISPERSED TEAMS

ABSTRACT

While prior research on geographically dispersed teams has typically focused on the spatial and
temporal aspects of dispersed teamwork, recent research has begun to explore the implications of
configurational dispersion. Configurational dispersion describes the distribution of team members across
locations or sites and includes how unevenly team members are distributed across sites (configurational-
imbalance), and the extent to which members work in isolation from other team members (configurational-
isolation). Recent work on these two forms of dispersion demonstrates that they have significant
implications for interpersonal relationships among team members, independent of spatial or temporal
distances; however, the boundaries governing their effects are not yet well understood. While there are
many potential factors that can affect relationships among team members, the current study examines
two specific forces: leadership and information and communication technologies (ICTs). These factors are
of particular interest because they embody a means of managing the psychological distance between
dispersed team members as both leaders and ICTs enable and manage the communication that
underlies interpersonal interaction. | theorize that whether it is appropriate to bridge the gap between
team members and reduce their psychological distance, or mind the gap and protect their psychological
distance, depends on the type of configurational-dispersion teams experience, the synchronicity of their
ICT capabilities, and their leaders’ coaching behaviors. To test the extent to which ICT capabilities and
leader behaviors moderate the effects of configurational-dispersion on interpersonal outcomes, |
conducted a field study of 86 software and hardware development teams with members distributed
among China, India, and the U.S. Results show that both leadership and ICT capabilities do have
important implications for configurationally-dispersed teams. Leader coaching is beneficial for teams
experiencing configurational-isolation when asynchronous ICTs are used and for teams experiencing
configurational-imbalance when synchronous ICTs are used. However, it is not beneficial when teams
experience configurational-isolation and employ synchronous ICTs or when teams experience

configurational-imbalance and employ asynchronous ICTs.
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INTRODUCTION

In recent years, geographically dispersed teams (GDTs) have become increasingly popular
(Sarker and Sarker 2009) as organizations look to reduce expenses (Rickman 2009), gain access to
diverse expertise (Holmstréom et al. 2006), and employ follow-the-sun strategies (Sarker and Sahay 2004)
in response to an increasingly competitive global market. While prior research on GDTs has clearly
shown that team dispersion has significant impacts on a variety of outcomes, it has typically focused on
spatial (i.e., physical distance) or temporal (i.e., overlapping work hours) dispersion (Martins et al. 2004,
Powell et al. 2004, Webster and Staples 2006). This literature has made great strides in uncovering
mechanisms by which dispersion impacts teams, however recent research acknowledges that, in the
field, GDTs embody more complex structures (O'Leary and Cummings 2007).

In addition to spatial and temporal dispersion, GDTs are also affected by their configurational-
dispersion—the “arrangement of members across sites independent of the spatial and temporal distances
among them” (O'Leary and Cummings 2007, p. 439). Two forms of configurational-dispersion have
received recent attention in the literature: configurational-isolation and configurational-imbalance (O'Leary
and Cummings 2007, O'Leary and Mortensen 2010, O’Leary and Mortensen 2005, Polzer et al. 2006,
Upadhyaya and Krishna 2007). Configurational-isolation captures a form of dispersion in which one or
more team members work in isolation from other members and configurational-imbalance is the uneven
distribution of members across sites (O'Leary and Cummings 2007). In a study of one Fortune 500
company, Cummings (2004) found that of 115 GDTs, 68 (59%) were unevenly dispersed across sites.
Another study of a different Fortune 500 company revealed that of 214 teams, 193 (90%) experienced
configurational-imbalance and configurational-isolation (Cummings 2005). Studies that fail to account for
configurational-dispersion are at odds with the reality of modern team-based structures. Thus, it
behooves researchers to more carefully examine how configurational-isolation and configurational-
imbalance affect GDTs.

Research on configurational-dispersion suggests that it has important implications for teams,
particularly as it pertains to failures in interpersonal processes. Cramton (2001) found that configurational-
dispersion triggers ingroup/outgroup behaviors that contribute to subgroup competition, restricted

information flow, and negative attributions about the integrity of outgroup members. Other research finds
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that teams with larger subgroups dispersed across a few sites experience greater conflict and less trust
than teams with smaller subgroups dispersed across more sites (Polzer et al. 2006). Fewer members at a
site reduced the power of any one subgroup and thus diffused the competitive, coalitional mentality
between subgroups. More recently, O’Leary and Mortensen (2010) found that configurational-imbalance
lowers team identification and increases conflict. Surprisingly, teams experiencing configurational-
isolation did not experience these ill effects and were less likely to experience conflict than even
completely collocated teams. In sum, this line of research shows that configurational-dispersion can
contribute to subgroup formation, ingroup/outgroup dynamics, and coalitional behaviors. Furthermore, not
all forms of configurational-dispersion are necessarily detrimental and any benefits afforded are
predicated on a specific balance between the subgroups (O'Leary and Mortensen 2010).

Despite this progress, the boundaries governing when and how configurational-dispersion results
in positive or negative outcomes are not well understood. The literature on teams suggests that elements
in a team’s environment can affect the social psychological distance between members (Cramton and
Hinds 2005, Duck and Fielding 2003, Maruping and Agarwal 2004). Psychological distance refers to the
extent to which someone is perceived or experienced as being far away from the self (Liberman et al.
2007) and has implications for interpersonal relationships among team members by way of affecting
social integration, awareness of, and identification with other members (Wilson et al. 2008). The nascent
literature on configurational-dispersion has not yet considered how environmental factors interact with
different forms of configurational-dispersion to influence interpersonal relationships, or how these factors
can be leveraged to manage psychological distance. While there are many potential factors that can
affect relationships among subgroups, the current study seeks to address this gap in the literature by
examining two specific forces: leadership and information and communication technologies (ICTs). These
factors are of particular interest because they embody a means of managing the psychological distance
between GDT members as both leaders and ICTs enable and manage the communication that underlies
interpersonal interaction (Hertel et al. 2005). It is not clear how ICTs or leadership play a role in
configurationally-dispersed teamwork. Do a leader’s attempts to facilitate team relationships always have
positive outcomes when teams are configurationally-dispersed? How should ICTs be leveraged to

support configurationally-dispersed teams under different leadership conditions, and vice versa? To
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explore such questions, | draw from the literature on team dispersion, ICT capabilities, and leadership in
pursuit of two primary research objectives: (1) to explore the implications of configurational-isolation and
configurational-imbalance for interpersonal process failures and performance; and (2) to explore the
interactive effects of configurational-dispersion, ICTs, and leadership on interpersonal process failures. |
theorize that whether it is appropriate to bridge the gap (i.e., reduce psychological distance between
subgroups through leadership and ICTs) or mind the gap (i.e., tend or protect their psychological
distance) depends on type of configurational-dispersion teams experience.

Team leaders perform a variety of behaviors in support of teams (Bass and Bass 2008). While
there are many potential leadership behaviors to examine, of recent interest to researchers is coaching
(Hackman and Wageman 2005, Kozlowski et al. 1996, Woolley 1998), defined as “direct interaction with a
team intended to help members make coordinated and task-appropriate use of their collective resources
in accomplishing the team’s work” (Hackman and Wageman 2005, p. 269). This definition underscores
the importance of examining coaching in the dispersed context. GDTs are uniquely challenged with
managing interpersonal relationships due to their technical, temporal, and process needs (Cramton 2001,
Cramton and Orvis 2003, Espinosa et al. 2007). These needs are further impeded by problems due to
configurational-dispersion (e.g., restricted information flows) (Cramton 2001). Thus, the very behaviors
that underlie coaching are well-suited to addressing the particular needs of configurationally-dispersed
GDTs. Moreover, coaching is one of a leader’s primary tools for managing team member relationships
(Burke et al. 2006). In their meta-analysis of leadership behaviors, Burke and his colleagues (2006, p.
293) note that coaching is a key avenue through which leaders impact performance because ‘it is the
means via which team coherence (i.e., shared affect, behavior, cognition) is developed and maintained.”
Given the difficulty that GDTs have with shared affect, behavior, and cognition (Powell et al. 2004),
coaching is expected to play an important role in shaping the influence of dispersion on interpersonal
process failures.

As with leadership, several facets of ICT capabilities have been explored in the literature. In the
late 80’s and early 90’s, the predominant view of ICT capabilities centered around the richness of an ICT
and its ability to support language variety, multiple cues, greater personalization, and rapid feedback (Daft

and Lengel 1986, Dennis and Kinney 1998). In response to weak empirical results built on this view of

59



communication media, particularly as it pertains to new forms of computer-mediated communication,
recent work on ICT capabilities has redirected media richness arguments to focus on the synchronicity of
the medium (Dennis et al. 2008). Media synchronicity theory focuses on how ICTs enable information
conveyance and convergence through the capabilities of that medium to support synchronous and
asynchronous communication. ICTs that are more synchronous, such as video conferencing software,
promote a shared focus and greater interaction between communication partners (Ballard and Seibold
2004, Cummings et al. 2009, Dennis et al. 2008). ICTs that are more asynchronous, such as email, are
associated with a decreased level of interaction between communication partners (Cummings et al. 2009,
Dennis et al. 2008). Varying levels of interaction, shared focus, and communication processing are
important to managing interpersonal relationships (Maruping and Agarwal 2004) and thus are key
mechanisms | draw on to theorize how and why ICT synchronicity, together with coaching, play an
interactive role with configurational-dispersion to influence interpersonal process failures. The research

model is shown in Figure 1.

Synchronous/
Asynchronous
ICT use

Configurational
-isolation
dispersion \
-~

Interpersonal R Team
/ process failure "| performance
4

Configurational /

-imbalance e \
dispersion | Controls: |
i - Ave age |

: - Gender diversity 1

Coaching : - Team size |

i - Leader/member experience |

Figure 1. Research Model

THEORETICAL BACKGROUND
Interpersonal Processes and Team Dispersion
Interpersonal processes are those activities that teams engage in to manage their interpersonal

relationships and include conflict management, motivation and confidence building, and affect
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management (Marks et al. 2001). The importance of interpersonal processes cannot be ignored, as they
“lay the foundation for the effectiveness of other processes [i.e., action and transition processes]” (Marks
et al. 2001, p. 368). Process failure occurs when the team does not engage in team activities, or only
some members engage in these activities, as even one member’s behavior can cause negative
interpersonal repercussions that ripple through the team, disrupting unity (Adams and Anantatmula 2010).
Thus, interpersonal process failure is defined as the lack of congruence in the interdependent team
activities used to manage interpersonal relationships.

Compared to other forms of team dispersion, configurationally-dispersed teams experience
unique interpersonal dynamics. Research shows that various subgroup dynamics are triggered when
team members are distributed differently across sites, or when some team members are isolated from
others (Cramton 2001, O'Leary and Mortensen 2010, Polzer et al. 2006). To explicate how these
dynamics occur, prior work leverages social categorization theory. Social categorization is the tendency
of individuals to classify themselves and others according to context-dependent, salient characteristics
(Turner 1985). Those who share a salient characteristic(s) are regarded as the “ingroup”, while others are
classified as the “outgroup”. One strives to maintain a positive perception of one’s group (the ingroup),
while discriminating against the outgroup (Tajfel and Turner 1986). As a result, people tend to maximize
the similarities within and differences between ingroups and outgroups (Brewer 1979). This tendency
explains the formation of negative stereotypes and competitive coalitions. It also underlies research on
faultlines—hypothetical dividing lines that split a team into subgroups based on one or more attributes
(Lau and Murnighan 1998, Polzer et al. 2006).

Building on this foundation, research on configurational-dispersion finds that the activation and
intensity of these behaviors is influenced by the distribution of members across sites. For example, Polzer
et al. (2006) found that subgroups with more collocated members at one site experienced greater conflict
and less trust. In teams of six members, those teams that were split between two sites with three
members at each site experienced the most conflict and least trust. Teams with members dispersed
among three locations, with two team members at each site experienced moderate levels of conflict and
trust, while teams with members dispersed across 6 different sites experienced the least conflict and most

trust. O’Leary and Mortensen (2010) extended Polzer et al.’s (2006) work to examine teams with isolates
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and teams that were imbalanced across sites. Configurational-imbalance intensified negative subgroup
dynamics, due to majority-minority struggles, while configurational-isolation did not provoke
ingroup/outgroup behaviors. Interestingly, this was not due to the exclusion of isolated team members by
the collected subgroup. On the contrary, isolated team members reported high team identification, on par
with completely collocated teams. Moreover, the presence of an isolated member on the team prompted
the collocated members to be more explicit about how they (the entire team) would work together, thus
enhancing the team’s coordination activities. Building on this work, | explore the boundaries governing
how and when configurational-isolation and configurational-imbalance result in interpersonal process
failures by examining the interactive effects of coaching and ICT synchronicity.
Team Coaching

While a substantial body of research has theoretically and empirically linked coaching behaviors
with team performance, the refinement of the particular behaviors and mechanisms by which coaching
impacts team outcomes are only recently beginning to receive attention (Mathieu et al. 2008).
Furthermore, the bulk of research examining team coaching behaviors is found in the literature on training
and individual skill acquisition, while relatively little research has examined coaching behaviors in task-
performing teams, let alone dispersed teams (Hackman and Wageman 2005). Hackman and Wageman
(2005) identify three categories of coaching behaviors: (1) motivational, which is aimed at compelling
effort by minimizing free-riding or social loafing and by building a shared commitment to the group and its
work; (2) consultative, which is aimed at developing appropriate performance strategies by identifying
ways to align members’ work with task requirements; and (3) educational, which is aimed at fostering
team knowledge and skill by ensuring alignment between members’ talent and their contributions, in order
to further develop team knowledge and skills (Hackman and Wageman 2005). Together, these three
dimensions of coaching encompass a range of behaviors that coaches engage in to help teams perform
their work.

Through such behaviors, coaches can have significant impacts on teams’ interpersonal
processes. Burke et al. (2006) showed that coaching is characterized by consideration for developing
social relationships among group members. Coaching also fosters a sense of psychological safety within

the team, making members feel more comfortable with one another as they take risks to develop new
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ideas and learn from their mistakes (Edmondson 1999). Coaches motivate teams for a common purpose
and in doing so, promote team identity, cohesion, and team learning (van Woerkom 2001). These factors
become particularly important when negative subgroup dynamics threaten team unity. Research also
shows that one of the ways leaders build shared commitment is by fostering an environment of
inclusiveness, particularly when there are status differences among members, thereby giving a voice to
less powerful team members (Nembhard and Edmondson 2006). In GDTs, coaching is particularly
important in supporting team members who are isolated from the rest of the team. In their study of best
practices in virtual team management, Kirkman and his colleagues (2002) found that effective leaders
perform coaching behaviors such as communicating frequently with isolated team members to help keep
them in the loop and to gather information from them about work-related issues. In these ways, coaches
increase the salience of other team members and their contributions though coaching behaviors aimed at
motivating effort, and aligning member contributions with task requirements and member talents. This
salience or awareness of other team members and their contributions is expected to play an important
role in how ICTs can be used to manage psychological distances.
ICT Synchronicity

Media synchronicity theory proposes five functionalities of ICTs that underlie the degree to which
a medium supports synchronous communication: transmission velocity, symbol variety, parallelism,
rehearsability, and reprocessability (Dennis et al. 2008, Dennis and Valacich 1999). Transmission velocity
describes how quickly a communication partner is able to receive and respond to a message, while
symbol variety describes the degree to which the medium allows for multiple communication cues and
language variety. ICTs that are high in transmission velocity and symbol variety support more
synchronous communication because they engender greater shared focus on the interaction (Dennis et
al. 2008). Parallelism refers to whether the medium allows for multiple simultaneous messages,
rehearsability refers to the extent to which a communicator can rehearse or fine tune a message before
sending it, and reprocessability describes the extent to which the medium allows for a message to be
reexamined and processed multiple times. Parallelism, rehearsability, and reprocessability minimize
shared focus on the interaction between communication partners and thus characterize asynchronous

mediums (Dennis et al. 2008). ICTs higher in synchronicity, by way of higher transmission velocity and
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symbol variety, include video/desktop conferencing, telephone, and chat/instant messaging programs.
ICTs that are more asynchronous in nature include voicemail, email, and group support systems that
enable document or work sharing (Carte and Chidambaram 2004, Dennis et al. 2008, Maruping and
Agarwal 2004).

Prior research in information systems has examined how the synchronicity of ICTs support the
transmission of social cues that are important to human interactions. Maruping and Agarwal (2004)
suggest that synchronicity plays a critical role in managing interpersonal relationships and provide
suggestions for how ICTs synchronicity can be leveraged at different points in a team’s lifecycle to
facilitate interpersonal processes such as conflict management, motivation/confidence building, and affect
management. One of the primary theoretical mechanisms they employ in their theorizing, and which
Dennis et al. (2008) also employ in proposing media synchronicity theory, is the sense of sharedness that
highly synchronous ICTs enable. Sharedness refers to a range of constructs that can exemplify a shared
context, such as shared affect, behavior, cognitions, focus, and presence (Tindale and Kameda 2000). A
sense of sharedness increases the saliency of other team members and their contributions (Sarker and
Sahay 2000). Thus, similar to coaching, synchronous technologies increase the saliency of other group
members, while asynchronous technologies, by virtue of minimizing a sense of sharedness, decrease the
saliency of other, dispersed members and increase the psychological distances among them (Sarker and
Sahay 2000). At the same time, increasing member saliency draws attention to the alignment of team
member characteristics [in this case, location] fostering conditions for faultlines and negative subgroup
dynamics to arise. Herein lies a dilemma. As Pratt and his colleagues (2000) put it, “Increasing
information richness [i.e., through synchronous interaction] in order to enhance experienced
psychological proximity (and thereby increase members’ identification with, engagement, and
commitment to the group) runs the risk of eliciting faultline effects that will polarize and politicize the
group’s interaction” (Pratt et al. 2000, p. 247). Given their role in facilitating psychological proximity,
awareness of other members, and sharedness, should coaches and ICTs be leveraged to bridge the gap
(psychological distance) or mind the gap? The answer, as | will theorize, lies in the relative composition of

configurational-dispersion, extent of coach involvement, and ICT use.
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HYPOTHESES DEVELOPMENT
Configurational-dispersion and Interpersonal Process Failures

Before presenting the hypotheses, | provide theoretical justification for how and why
configurational-dispersion impacts interpersonal process failures and how interpersonal process failures
impact performance. This sets the stage for the development of the hypothesized interactive effects of
configurational-dispersion, coaching, and ICT use. Configurational-isolation is thought to reduce
interpersonal process failures, while configurational-imbalance is thought to contribute to interpersonal
process failures.

While configurational-isolation might be considered an extreme form of imbalance, potentially
evoking the same dynamics as configurational-imbalance, research shows that this is not the case. In
their study of configurational-isolation, O’Leary and Mortensen (2010) note that isolates are not afforded
the face-to-face interaction that small subgroups experience. This weakens the distinctiveness that
serves as a basis for collocated subgroup identity and undermines the basis on which ingroups and
outgroups are formed. Furthermore, isolates have a stronger desire for inclusiveness with the
superordinate group because they have no other ingroup to align with (Ashforth and Johnson 2001).
Thus, they are more motivated to identify and seek integration with the group (O'Leary and Mortensen
2010). Their desire to integrate with the superordinate group prompts isolates to engage in prosocial team
behaviors (Hogg 2001). As O’Leary and Mortensen (2010, p. 119) argue, “to the extent that these
behaviors are perceived by the rest of the team, they are likely to engender a reciprocal response yielding
greater identification and inclusiveness.” Their results bear this out. Isolates report higher identification
with the team and lower levels of conflict. They also report that they do not feel socially isolated. In fact,
due to reciprocal prosocial behaviors, majority groups report feeling motivated to ensure that they include
isolated group members in teamwork. This has benefits for collaboration, as it forces the group as a
whole to be more explicit and mindful about their coordination activities. These prosocial behaviors,
mutual desire for integration between the majority subgroup and isolated members, and more explicit
communication, should reduce the occurrence of interpersonal process failures.

Research on configurational-dispersion finds that subgroup formation serves as a basis for

ingroup/outgroup dynamics and that imbalance in the number of members across subgroups exacerbates
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these effects (O'Leary and Mortensen 2010). While balanced configurations evoke some measure of
ingroup/outgroup tension, there is an inherent equilibrium that keeps these tensions in check as no one
subgroup can “out voice” another. Thus, teams with balanced configurations are more likely to take care
in coordinating their activities and maintaining their relationships (O'Leary and Mortensen 2010).
Imbalance in the number of members across sites disrupts this equilibrium by introducing majority-
minority dynamics. Several consequences of this dynamic explain resulting interpersonal process failures.
This disruption is manifested in terms of power struggles between minority subgroups (who desire more
power) and majority subgroups (who attempt to protect their power). Not only does this lead to
interpersonal breakdowns between majority and minority subgroups as they struggle for power, status,
and recognition, it also contributes to competitiveness among minority subgroup members. This is due to
minority members seeing potential advantages in distancing themselves from the outgroup (minority
subgroup), and emphasizing their uniqueness in an attempt to avoid being categorized by the majority as
part of the outgroup (Phillips and Loyd 2006). Minority subgroups are also more sensitive to inequities
and more likely to be defensive, while majority subgroups perceive that minority subgroups often willfully
impede progress (Mannix 1993). Exacerbating these effects, research on social impact theory finds that,
within larger groups, social loafing or free riding is more common place (Alnuaimi et al. 2010, Latane et al.
1979). Such behaviors are likely to cause resentment in minority subgroups whose contributions are more
visible to the group, ultimately resulting in interpersonal process failures. Other resentment may stem
from the majority group perceiving that they have more influence, regardless of whether this is justified.
This is likely to further increase the resentment felt by minority subgroup members, and contribute to
interpersonal process failures.
Interactive Effects: Configurational-isolation

Both coaching (Burke et al. 2006, Nembhard and Edmondson 2006, van Woerkom 2001) and ICT
synchronicity (Dennis et al. 2008, Maruping and Agarwal 2004, Sarker and Sahay 2004) have been linked
to interpersonal processes. Building on this prior literature and the work of O’Leary and Mortensen (2010)
| hypothesize the interactive effects of configurational-dispersion, ICT synchronicity, and coaching on

interpersonal process failures. Given the various configurations of dispersion, coaching, and ICT
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synchronicity, Table 1 provides a summary of the theoretically optimal configuration of these factors and a
brief description of the arguments (detailed below) that support the following hypotheses.

With respect to configurational-isolation, when asynchronous technologies are used, teams high
in configurational-isolation are expected to experience fewer interpersonal process failures when the level
of coaching is high. As discussed, configurationally-isolated teams should have fewer interpersonal
process failures because they are more inclined toward integration and engage in reciprocal prosocial
behaviors (O'Leary and Mortensen 2010). However, when asynchronous technologies are used by these
teams, they are likely to face difficulty integrating because they lack the means to develop a strong sense
of sharedness or coherence (Bell and Kozlowski 2002, Dennis et al. 2008, Maruping and Agarwal 2004).
Thus, these teams are expected to benefit from coaching as a means to bridge the divide between the
collocated subgroup and isolated members. In effect, coaches can facilitate positive intragroup
interactions to bypass the need for synchronous interaction, thus compensating for the lack of
sharedness brought about by asynchronous interaction. For example, through motivational coaching,
coaches can enhance the team’s commitment to the group or engage in consultative behaviors designed
to ensure that team member efforts are aligned with the task (Hackman and Wageman 2005). This
should elevate the saliency of isolated members and their contributions and by extension, contribute to
the team’s sense of sharedness. Such behaviors on the part of the coach should bolster the inverse
relationship between configurational-isolation and interpersonal process failures when asynchronous
technologies are used. Thus, | hypothesize:

H1: Configurational-isolation dispersion, coaching, and ICT synchronicity will have an
interactive effect on interpersonal process failure, such that when asynchronous ICTs are
used, and coaching is high, configurational-isolation will reduce interpersonal process
failures.

Conversely, when synchronous technologies are used, coaching is not expected to be beneficial
to configurationally-isolated teams. Under conditions of configurational-isolation and synchronous
technology use, teams are both inclined toward integration and positive interpersonal interaction (O'Leary
and Mortensen 2010) and they have the tools necessary (through synchronous ICTs) to develop a sense
of sharedness (Bell and Kozlowski 2002, Dennis et al. 2008, Maruping and Agarwal 2004). Synchronous

ICT use should bolster the reductive effects of configurational-isolation on interpersonal process failure.
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Table 1. Summary of Interaction Hypotheses

Optimal
Con_ﬁgurat_lon Detailed Summary of Summary
of Dispersion, . : of Core
Coaching, Theoretical Mechanisms Ideas
and ICT
Hypothesis 1
— 1. Due to configurational-isolation, teams are inclined toward
c | O integration and positive interpersonal processes. a | &
(®)] ® -
T | @ | 2. Due to asynchronous technology use, teams lack the tools o &
> = Q needed to develop sharedness. 213
O | £ | © | 3. Coaches can bridge the divide between team members by acting | & | <
':: 8| S as an intermediary and monitor of the team’s actions, helping 2 -(C(é
3 8 % them to achieve shared focus. @ 8
2 < Core idea: Bridge the gap. Coaches facilitate interpersonal
z,:' interaction that is hampered by asynchronous technology.
% Hypothesis 2
E 1. Due to configurational-isolation, teams are inclined toward o
4 [ integration and positive interpersonal processes. %
8 g © |2 Dueto synchronous technology use, teams have the tools g =
T | = 8 needed to develop sharedness. o “8
CZ) _E’ 2 | 3. Greater involvement by coach would interfere with the balance fg’ >
Ol 6 _g between majority and isolates by increasing the salience of the © 8
§ e isolate, thus coaching should be minimized. é _g
>
® 1 Core idea: Mind the gap. Synchronous technology facilitates 3
interpersonal interaction, while lower coach involvement avoids =
disrupting the inherent balance between majority and isolate.
Hypothesis 3
1. Due to configurational-imbalance, teams are not inclined toward
integration and positive interpersonal processes.
- 2. Due to asynchronous technology use, teams lack the tools §
= | QO needed to develop sharedness, however, inclination toward a | 3
) . . . . . =}
S| 2 disintegration is weakened by the decreased salience of S|P
Ol 2|8 subgroups. o | S
Z | £ © | 3. Asynchronous communication affords greater opportunities for £ >
< [ < . . y . . o o
J | & | © careful deliberation of other subgroups’ input, less knee-jerking, €| 95
fé 8 % etc. Coaching increases the salience of subgroups, reducing the = | E
EI < regulatory effects of the technology, and disrupting this balance. é
?%:' Core idea: Mind the gap. Asynchronous technology helps
o) regulate interpersonal interaction. Coaching interferes with this
5 process.
04 Hypothesis 4
8 1. Due to configurational-imbalance, teams are not inclined toward
L | '5 integration and positive interpersonal processes. ol $
% % » 1 2. Due to synchronous technology use, subgroups and power S| ©
O| ol 3 inequalities are highly salient. e | 5
E 5 3. Coaches can bridge the divide between team members, fostering | 7 o
8|S inclusiveness and motivating positive interpersonal relationships, 2 S
8 s helping to regulate interaction. &5 §
@ Core idea: Bridge the gap. Coaches help regulate interpersonal
interaction when synchronous technologies are used.
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This is because teams have an appropriate balance or psychological proximity between subgroup and
isolates that affords an inclination toward positive interpersonal interaction, along with the tools needed to
effectively support that interaction. In this scenario, coaches should protect the psychological proximity
between team members (i.e., mind the gap) and allow technology to facilitate the development of
sharedness. Interfering with psychological proximity among team members (e.g., through coaching
involvement) may elicit faultlines that can polarize the group (Pratt et al. 2000). Research suggests that
involvement of a coach may be disruptive to the balance of power between team members. Coaches may
increase the saliency of isolated team members by advocating for their inclusion and amplifying their
voice in the team (Kirkman et al. 2002, Nembhard and Edmondson 2006). These behaviors may serve to
increase the power or influence of the isolated team members, and cause them to be more threatening to
the collocated members, activating the subgroup dynamics observed in configurationally-imbalanced
subgroups. Research on the interindividual-intergroup discontinuity effect shows that relationships
between groups are more competitive than relationships with individuals because individuals have less
power than do groups (Insko et al. 1990). By acting as a conduit for isolated team members and
increasing their saliency and influence within the team, coaches may serve to imbue an isolated team
member with the power of a small subgroup. Thus, when synchronous technologies are used, coach
involvement should be minimized in order to maintain the natural balance afforded by configurational-
isolation. Thus, | hypothesize:

H2: Configurational-isolation dispersion, coaching, and ICT synchronicity will have an
interactive effect on interpersonal process failure, such that when synchronous ICTs are
used, and coaching is high, configurational-isolation will increase interpersonal process
failures.

Interactive Effects: Configurational-imbalance
Configurationally-imbalanced teams are expected to experience interpersonal process failures
due to negative subgroup dynamics including competitive power struggles, social loafing, and resentment
on the part of minority subgroups. Thus, they are disinclined toward integration and prosocial behaviors
(O'Leary and Mortensen 2010). In contrast to configurationally-isolated teams that are inclined toward
integration and thus benefit from coaching or ICT characteristics that facilitate their interactions,

configurationally-imbalanced teams will benefit from interventions that help to regulate their interactions.
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Asynchronous technologies represent a means to both help regulate interaction and decrease the
saliency of other subgroups, potentially reducing the competitiveness that occurs when subgroups are
highly salient (Cramton 2001, O'Leary and Mortensen 2010). Asynchronous technologies help regulate
interaction by slowing the speed of transmission and allowing individuals more time for information
processing and careful deliberation of other subgroups’ input (Robert and Dennis 2005). They also allow
individuals to take their time composing and refining a message before transmission (Kock 1998). Such
capabilities help team members avoid knee jerk reactions that can occur when there is increased
pressure to respond quickly, as in a synchronous exchange. Indeed, research shows that lower
immediacy of feedback (analogous to transmission velocity in media synchronicity theory) can be an
effective form of controlling interpersonal conflicts, particularly in later stages of team development
(Maruping and Agarwal 2004). Other research finds that “leaner” communication mediums (characterized
by asynchronous exchange), can reduce the salience of referent groups and lead to less polarization
among team members (Pratt et al. 2000). Thus, asynchronous technologies are posited to weaken
imbalanced teams’ inclination toward extreme ingroup/outgroup behaviors, bringing them closer to a more
productive psychological proximity. With imbalance and asynchronous ICTs, as with hypothesis 2, |
suggest that it is appropriate to “mind the gap” and protect the psychological distance between subgroups
by minimizing the involvement of the coach. Because coaching increases the salience of subgroups
(Nembhard and Edmondson 2006, van Woerkom 2001), it may offset the beneficial, regulatory effects of
asynchronous ICTs and disrupt the balance afforded by asynchronous communication. Thus, |
hypothesize:

H3: Configurational-imbalance dispersion, coaching, and ICT synchronicity will have an
interactive effect on interpersonal process failure, such that when asynchronous ICTs are
used, and coaching is high, configurational-imbalance will increase interpersonal process
failures.

Conversely, when synchronous technologies are used, coaching is expected to benefit
configurationally-imbalanced teams. Synchronous technologies serve to promote a sense of sharedness
that is likely to be beneficial when teams are inclined toward integration. When they are not so inclined,
synchronous technologies increase the salience of ingroups and outgroups and may draw attention to

power inequalities. Synchronous ICTs also enable communication that is far less careful, deliberate, or
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regulated (Dennis et al. 2008, Robert and Dennis 2005). Moreover, the competitive, majority-minority
dynamics that imbalanced teams experience may be compounded by the use of synchronous
technologies. Research suggests that, by nature of multiple social cues, majority status is more salient
with synchronous technologies and allows majorities to exert greater dominance over minority subgroups
(Montoya-Weiss et al. 2001). Asynchronous technologies are found to mitigate perceptions of competitive
behaviors because aggressive emotions or competitive dominance is more ambiguous and may not be
interpreted as such with fewer social cues (Montoya-Weiss et al. 2001). Under conditions that are ripe for
animosity and greater psychological distance, coaches can serve to bridge the gap between team
members by helping them to regulate their interaction, thus minimizing the impact that configurational-
imbalance has on interpersonal process failure. Coaches may intervene to oversee the team’s interaction,
ensure that minority subgroups are not overpowered by the majority, and engage in motivational
behaviors designed to build shared commitment to the team and its work (Hackman and Wageman 2005,
Nembhard and Edmondson 2006, van Woerkom 2001). Thus, | hypothesize:

H4: Configurational-imbalance dispersion, coaching, and ICT synchronicity will have an
interactive effect on interpersonal process failure, such that when synchronous ICTs are
used, and coaching is high, configurational-imbalance will decrease interpersonal
process failures.

Direct Effect

Interpersonal process failures should negatively influence performance. A wealth of literature on
dispersed teams supports this assertion (Hertel et al. 2005, Martins et al. 2004, Powell et al. 2004).
Failure to effectively manage conflict, affect, and to build motivation and confidence has deleterious
effects on performance because it impacts teams’ ability to effectively execute tasks that are necessary
for performance (Marks et al. 2001). Interpersonal process failures can cause teams to spiral into a
debilitating cycle that drags down team confidence and performance (Lindsley et al. 1995). For example,
when there is incongruence in the motivation of team members, not all team members may contribute
and some may engage in social loafing or free-riding (Kidwell and Bennett 1993, Latane et al. 1979). This
generally results in resentment on the part of those who do contribute, and subsequent withholding of

effort and a general sense of dissatisfaction with the team (Latane et al. 1979). Such behaviors detract
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from team goals and those activities that are critical for performance effectiveness. Thus, consistent with
prior research, | hypothesize:

H5: Interpersonal process failure will negatively influence team performance.

Mediated-Moderated Effects

The preceding hypotheses suggest that configurational-dispersion, coaching, and synchronous or
asynchronous ICT use will have an interactive effect on interpersonal process failures and that
interpersonal process failures will directly impact performance. Beyond this, the interactive effects of
configurational-dispersion, coaching, and ICT synchronicity are expected to impact team performance
through their influence on interpersonal process failures, for a mediated-moderated effect (Muller et al.
2005). Coaching and ICT use have been found to improve the performance of dispersed teams under
varying conditions (Hertel et al. 2005, Martins et al. 2004, Powell et al. 2004, Webster and Staples 2006).
As theorized in the preceding section, these conditions include the nature of the team’s dispersion, extent
of coaching, and whether ICT use involves asynchronous or synchronous technologies. In brief, my
theorizing hinges on how coaches or technology affect the psychological distance between team
members, and how they can be employed to facilitate or regulate interpersonal interaction that is critical
to effective performance. Through these mechanisms, | suggest that coaching and ICT use will enhance
team performance by interacting with configurational-dispersion to reduce interpersonal process failure. In
line with this theorizing, coaching is expected to enhance team performance when teams experience
configurational-isolation and use asynchronous ICTs and when teams are configurationally-imbalanced
and use synchronous ICTs. More formally, | hypothesize:

H6a. Coaching and ICT use enhance team performance by interacting with
configurational-isolation to decrease interpersonal process failure when asynchronous
technologies are used.

H6b. Coaching and ICT use enhance team performance by interacting with
configurational-imbalance to decrease interpersonal process failure when synchronous
technologies are used.

METHODOLOGY

Research Site and Participants
The model is tested via a survey-based field study of IS development teams. The data collection

site is a large, multinational corporation specializing in the development of software and hardware
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technologies that are used in consumer electronics, networking and telecommunications equipment, and
computer systems. The firm has over 4,500 employees with revenue for 2010 exceeding 900 million U.S.
dollars. Participants are members of software and hardware development teams, drawn from a variety of
locations across the globe, including China, India, and the U.S. The sampling frame is 1,140 team
members working in 119 teams on development projects beginning in 2010 and ending in 2011. From this
sampling frame, 883 members from 86 teams, and their leaders, provided usable responses, for a
response rate of 77%. Respondents were fairly evenly distributed across the three locations, with 278
members working in China, 296 in India, and 309 in the U.S. The average team size was 10.3, and the
average age was 32.4 years for team members and 46.0 years for team leaders. Approximately 49% of
the team members were women and 47% of team leaders were women. Three waves of data were
collected, with surveys administered at the beginning, midpoint, and end of the projects’ cycles and data
collection took approximately 1 year. Response rates over this time were bolstered by support of the
study from top management and team leaders.
Measures

All measurement items are taken from previously validated scales. Measurement of the
constructs is collected from multiple sources, including individual team members and the project leader.
This strategy is recommended as a means to alleviate concerns of common method bias (Spector 1994).
Configurational-dispersion measures were calculated from location data provided by team members
(leader location data was not included in this calculation). Data related to ICT use and interpersonal
processes were also provided by team members. Coaching behaviors and team performance were
assessed by each team’s leader.
Configurational-dispersion

Configurational-isolation and configurational-imbalance were measured using O’Leary and
Cummings’ (2007) isolation and imbalance indices. The isolation index is calculated as the percent of
members with no other team members at their site. Low values of the index indicate low levels of isolation
and values range from 0, representing no isolated team members, to 1, which indicates that all team
members are alone at their site. The imbalance index is calculated as the standard deviation of members

per site, divided by the size of the team. For example, a ten-member team spread across three locations
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with two members located in the U.S., five members located in China, and three members located in India
would have an imbalance index of: .15, per: standard deviation (2,5,3) = 1.5/10.
Interpersonal process failure

Interpersonal processes were measured using a scale developed by Mathieu, Gilson and Ruddy
(2006). The scale consists of 3 items measured on a 7 point Likert-type scale where 1 represents
complete disagreement and 7 represents complete agreement. A sample item for interpersonal
processes is, “Members of my team work to create an environment of openness and trust.” The three
items were then averaged to obtain an individual-level measure of interpersonal processes. To create the
team-level measure of interpersonal process failure | computed the within-team standard deviation of
members’ assessment of interpersonal processes, with greater deviation representing less congruence in
team interpersonal processes.
Coaching behaviors

Coaching was measured using a recently developed scale (Liu et al. 2009) that builds on
Hackman and Wageman'’s (2005) theory of team coaching. The scale is based on the Team Diagnostic
Survey developed by Wageman, Hackman, and Lehman (2005), adding two additional items to bolster
the robustness of the scales, which were originally comprised of only two items. The leader-rated scale
consists of 12 items representing a range of coaching behaviors and is measured on a 7 point Likert-type
scale where 1 represents complete disagreement and 7 represents complete agreement. A sample item
representing motivational coaching behavior is, “I help the team build a high shared commitment to its
purposes.”
ICT use: Synchronous and asynchronous technologies

Following Cummings et al.’s (2009) work on dispersion and ICT synchronicity, ICT use was
assessed by asking team members to rate the extent to which they used a particular ICT to communicate
with fellow team members in the past month. The scale ranged from 1 to 7, with 1 representing “Never”
and 7 representing “Daily”. Individual ratings of these items were summed to create a team-level score of
the extent to which the team used these particular technologies to communicate with one another. In line
with prior research that has classified several contemporary ICTs as being high or low in synchronicity

(e.g., Carte and Chidambaram 2004, Dennis et al. 2008, Maruping and Agarwal 2004), email and group
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support systems were chosen to represent asynchronous ICTs and text-based chat and desktop
conferencing software to represent synchronous technologies. These particular ICTs were also chosen
because they were extensively used by the teams in this sample.
Performance effectiveness

Performance effectiveness was assessed by the leader and measured using a 5-item scale that
assesses a leader’s rating of their team’s efficiency, adherence to budgets and schedules, as well as the
production of quality work and ability to resolve conflicts (Ancona and Caldwell 1992). The items are
measured on a 7 point Likert-type scale where 1 represents complete disagreement and 7 represents
complete agreement. A sample item is, “The team produced high quality technical innovations.”
Controls

Control variables are selected for their ability to eliminate alternative interpretations that may
account for variability in team performance. A variable that has been established as an important control
in team research is group size. Since size may indirectly influence group processes and the efficacy of
leadership behaviors, it was included in the analysis. To control for variability in leadership efforts, the
experience of team leaders leading similar projects was captured. To control for variability in team
performance, | also account for the experience of team members working on other similar projects, as
well as gender diversity and the average age of team members.

Data Collection Procedure

Surveys were administered by an external market research firm, with each survey bar-coded to
maintain anonymity. Three waves of data collection were necessary, with measurement points at the
beginning, midpoint, and end of the project. The measurement points, respondents, and constructs
measured are depicted in Table 2. The first wave captures data that is not dependent on team interaction,
and measures individual characteristics that are likely to remain stable over time. Wave 2 captures
coaching, ICT use, and interpersonal process failures and is assessed at the midpoint of the project
cycle, when teams have had adequate opportunity to perform these behaviors and develop perceptions
related to their interactions, but before the project has started to wind down. Wave 3 captures team

performance, as this is known only at the end of the project.
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Table 2. Measurement Points and Respondents

Wave 1 Wave 2 Wave 3
Project Start Project Midpoint Project End
Team characteristics ' Coaching behaviors® Team performance”
(e.g., location, size) ICT use'
Individual demographics'? Interpersonal processes’
(e.g., age, gender)

Note: Respondent/ Source: ' = team member; * = team leader
Analysis

A partial least squares (PLS; SmartPLS v.2.0) approach was used to test the model (Ringle et al.
2005). One of the advantages of using PLS is the ability to model and test complex relationships
simultaneously, particularly when sample sizes are small (Chin 1998), as was the case with this research.
With respect to sample size, Falk and Miller (1992) indicate that PLS can be used in cases where there
are but 5 data points for each path leading to the dependent variable with the most incoming paths. Thus,
the minimum sample size for the current study is 30, as there are six paths leading to team performance.
PLS has been used extensively in the information systems literature, and recently in the case of
dispersed team performance (Gemino et al. 2008, Premkumar 2004). PLS allows for a simultaneous
examination of the model fit, as well as, model testing. Thus, the psychometric properties of the model
were examined first, to assess the reliability and validity of the model, followed by the structural analysis.
The items were shown to be reliable by examining the internal consistency reliability values (ICR), which
were greater than .70, as recommended by prior research (Chin 1998). To establish convergent validity,
which represents the extent to which the indicators are related to the appropriate latent variables, item
loadings must be greater than .7, while communalities and the average variance extracted (AVE) should
be greater than .5 (Fornell and Larcker 1981), and this was the case, providing support for convergent
validity. In order to establish discriminant validity, which represents the extent to which measures of a
given construct differ from measures of other constructs in the model, communality measures should be
greater than the variance shared between constructs in the model (Fornell & Larker 1981). This was
assessed by comparing the square root of the variance shared between constructs and their measures
(AVESs) to the correlations among constructs. The square root of the AVE was greater than the

correlations among constructs, providing support for discriminant validity.

76



RESULTS
After ensuring the measurement model was sound, the structural models were tested. Two

models were tested: one using a subsample of teams reporting high use of synchronous ICTs (SYNC
sample) and one using a subsample of teams reporting high use of asynchronous ICTs (ASYNC sample).
Each subsample was composed of teams who scored above the mean on their use of synchronous or
asynchronous ICTs, respectively. Teams tended to favor either synchronous ICT use or asynchronous
technology use. For the SYNC sample, the mean value representing synchronous ICT use was 50.43,
and the mean for asynchronous ICT use was 35.70. For the ASYNC sample, the mean for asynchronous
ICT use was 49.61, and the mean for synchronous ICT use was 34.92. The descriptive statistics and

correlations are shown in Tables 3a-3b.

Table 3a. Descriptive Statistics and Correlations: SYNC sample (n = 43)
M |SD.| 1 2 3 4 5 6 7 8 9

1. Gender diversity 0.44| 0.09| -

2. Ave. age (team) 32.52| 2.65|-.07

3. Team size 9.05| 1.36| .00 | .08

4. Member experience | 3.40| 1.44|-17 | 19 1

5. Leader experience 7.28| 2.56| .16 |-.21 16 | .19

6. Config-isolation 0.12| 0.05| .05 |-.07 |-.50*™|.11 |-.09

7. Config-imbalance 0.13| 0.07(-02 |-13 |-19 |.02 |-.02 | .50**

8. Coaching 405 1.74| .20 |-.08 33* |.03 [-.01 |-11 16

9. Inter. process failure | 1.69| 0.38| .20 | .23 26" .03 [-.257 | -.21 10 | .06

10. Team performance | 3.32| 1.62|-.21 23 |-07 [.02 | .18 |-14 [-17 | 11 |-25
Note: **p < .01, *p < .05, 'p < .10

M S.D. 1 2 3 4 5 6 7 8 9

1. Gender diversity 0.44| 010 -

2. Ave. age (team) 32.52| 2.06|-.06

3. Team size 11.58| 1.71| .09 |-.09

4. Member experience | 3.98| 0.50(-.14 | 25" | .11

5. Leader experience 774 341 11 |-33*| 16 | .22

6. Config-isolation 0.12| 0.03| .14 | .09 |-32*|-09 |-.03

7. Config-imbalance 0.15| 0.09| .07 |-10 |-17 |-18 | .06 | .51**

8. Coaching 450| 1.73| .04 | .02 | 13 |-03 | .10 |-20 | .17

9. Inter. process failure | 1.79| 0.36| .13 | .29* | .12 | 10 |-.19 |-.28*| .23 |-.02

10. Team performance | 3.61| 1.61|-17 | .14 |-04 | .00 | .20 |-16 |-22 |-.03 |-17
Note: *p < .05; *p < .01; 'p<.10
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A bootstrap procedure, using 1,000 iterations was employed to estimate the t-values used to
determine significance of the structural paths. This procedure is recommended for models that combine
mediation and moderation (Edwards and Lambert 2007). Before conducting the analysis, main effect
predictors (dispersion and coaching) were mean-centered to reduce the threat of multicollinearity. In
terms of explanatory power, both models explain 15% of the variance in interpersonal process failure.
While at first glance these values appear small, they are actually quite large in the context of field
research. In their study of the difficulties of detecting interaction effects, McClellend and Judd (1993, p.
377) note, “...reduction in model error due to adding the product term is often disconcertingly low. Evans
(1985), for example, concluded that moderator effects are so difficult to detect that even those explaining
as little as 1% of the total variance should be considered important. Champoux and Peters (1987) and
Chaplin (1991) reviewed much of the social science literature and reported that field study interactions
typically account for about 1%-3% of the variance.” Finally, the model for the SYNC sample explains 16%
of the variance in team performance, while the model using the ASYNC sample explains 8% of the

variance in performance.

Configurational-
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dispersion R?=.15 R*=.16
Interpersonal -.22* Team
process failure performance
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imbalance / T
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o . Controls:
48 20 - Ave Age (.23™)

- Gender diversity (-.18%)
- Team Size (NS)

- Mem. Exper (NS)

- Leader Exper (.18%)

Coaching 10

Figure 2a. Results for Sample with High Synchronous ICT Use (n = 43) *p < .05, **p < .01
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Figure 2b. Results for Sample with High Asynchronous ICT Use (n = 43) *p <.05, **p < .01

Figures 2a and 2b depict the results of the structural model tests. Hypotheses 1-4 suggested that
coaching, ICT use and configurational-dispersion would have interactive effects on interpersonal process
failure. As can be seen in the path coefficients for each model, the interaction between coaching and
configurational-isolation and configurational-imbalance are significant. H1 predicted that when coaching is
high and asynchronous ICTs are used by configurationally-isolated teams, interpersonal process failures
would be decreased. This was supported by way of a significant, negative coefficient for the interaction
term representing coaching and configurational-isolation for the ASYNC sample (8 =-.29, p < .01). H2
predicted that when coaching is high and synchronous ICTs are used by configurationally-isolated teams,
interpersonal process failures would be increased. This was supported by way of a significant, positive
coefficient for the interaction term representing coaching and configurational-isolation for the SYNC
sample (B = .48, p <.01). H3 predicted that when coaching is high and asynchronous ICTs are used by
configurationally-imbalanced teams, interpersonal process failures would be increased. This was
supported by way of a significant, positive coefficient for the interaction term representing coaching and
configurational-imbalance for the ASYNC sample (8 = .35, p < .01). H4 predicted that when coaching is
high and synchronous ICTs are used by configurationally-imbalanced teams, interpersonal process

failures would be decreased. This was supported by way of a significant, negative coefficient for the
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interaction term representing coaching and configurational-imbalance for the SYNC sample (f =-.20, p <
.05). Thus, the interaction hypotheses, H1-H4, are supported. H5 predicted that interpersonal process
failures would reduce team performance. This is partially supported. The path coefficient is significant and

negative for the SYNC sample (B =-.22, p <.01), but not significant for the ASYNC sample (B = -.09, NS).

To further probe the nature of the interactions, the interaction effects were plotted, following the
guidelines of Aiken and West (1991). Figures 3a-3d illustrate these plots. In line with the hypotheses,
interpersonal process failures are lowest for configurationally-isolated teams when coaching is low and
synchronous ICTs are used, or when coaching is high and asynchronous ICTs are used. Conversely,
interpersonal process failures are lowest for configurationally-imbalanced teams when coaching is low
and asynchronous ICTs are used or when coaching is high and synchronous ICTs are used.

H6 proposed a mediated-moderated relationship whereby the interactive effects of
configurational-dispersion and coaching would impact team performance through their influence on
interpersonal process failures for the SYNC and ASYNC subsamples. Testing this relationship requires a
multistep process outlined by Edwards and Lambert (2007). The steps are as follows: (a) the effect of
configurational-isolation and configurational-imbalance on interpersonal process failure must be
moderated by coaching, (b) the effect of the interaction terms on team performance must be mediated by
interpersonal process failures, and (c) the direct effect of coaching on interpersonal process failures must
decrease in the presence of the interaction terms. Following prior exemplars (e.g., Tiwana and Konsynski
2010), | first added the main effect of coaching on team performance to the preceding models. The main
effect was not significant in either sample (SYNC: B =.14, t = 1.45; ASYC: B =-.02, t = .25). Thus, the
analysis fails at the first step. As an additional check for step (a), | conducted a Sobel test (Sobel 1982) to
determine whether the interactive effect of coaching and configurational-imbalance or coaching and
configurational-isolation influence performance through interpersonal process failures. The Sobel test
statistics were not significant (SYNC/isolation = .96, p >.05; SYNC/imbalance = -1.02, p > .05;
ASYNCl/isolation = -1.89, p > .05; ASYNC/imbalance = 1.31, p >.05). Thus H6, predicting mediated-

moderation, is not supported.

80



18

Synchronous ICT Use Asynchronous ICT Use
- o
5 3 =2 3
= ‘©
L 25 L 25 o
(] - 2] ~» -
§ 2 - - g 2 =S -
S 15 == S 15 =
a o -
T TC:s 1
S o5 S 05
o &
& o0 2 0
o i . . ' . o
o Low Configurational- High Configurational- o Low Configurational- High Configurational-
1= Isolation Isolation £ Isolation Isolation
| ow Coaching == == eHigh Coaching | ow Coaching == == eHijgh Coaching
Figure 3a. Plot for Configurational-isolation with Synchronous ICT Use Figure 3b. Plot for Configurational-isolation with Asynchronous ICT Use
Synchronous ICT Use Asynchronous ICT Use
o o
5 3 5 3
8 25 £ 25 -
)] -
a2 - o 2 -
0] e a- 8 yi—
§ 1.5 ;-/r; o 15 - -
a9 &y
< ©
S 05 S 05
2 2
@ c 0
g Low Configurational- High Configurational- S Low Configurational- High Configurational-
c Imbalance Imbalance c Imbalance Imbalance
e | ow Coaching == == eHigh Coaching e | ow Coaching == e=eHigh Coaching

Figure 3c. Plot for Configurational-imbalance with Synchronous ICT Use Figure 3d. Plot for Configurational-imbalance with Asynchronous ICT Use

Notes: 1. t-tests show that all slopes are significantly different from zero, excepting Figure 3b. The slope representing low coaching is not different
from zero; 2. Per Keil et al. (2000), all slopes are significantly different at p<.05.



DISCUSSION

The objective of this research was to determine if, how, and why coaching and ICT synchronicity
would alleviate or enhance the effects of configurational-dispersion on interpersonal process failures.
Understanding the boundary conditions by which configurational-dispersion impacts interpersonal
processes in teams is critical if we are to fully understand the complexity of modern team-based
structures. Drawing from the literature on team dispersion, leadership, and ICT capabilities, | put forth a
model to test the conditions under which configurational-imbalance and configurational-isolation help or
hurt teams. The model was tested among 86 configurationally-dispersed teams and their leaders,
composed of 883 team members working on systems development projects, with members located in
China, India, and the U.S. The results show that both coaching and ICT synchronicity do have important
implications for how configurational-isolation and configurational-imbalance contribute to interpersonal
process failures. Specifically, | found that coaching is beneficial for teams experiencing configurational-
isolation when asynchronous ICTs are used and for teams experiencing configurational-imbalance when
synchronous ICTs are used. Coaching is not beneficial when teams experience configurational-isolation
and employ synchronous ICTs or when teams experience configurational-imbalance and employ
asynchronous ICTs. Interpersonal process failures are found to decrease team performance for those
teams using synchronous ICTs.

Theoretical Contributions

This work contributes to the literature in several ways. First, it contributes to the literature on
dispersed teamwork by extending our understanding of the effects of configurational-dispersion on
interpersonal process failures. Owing to recent developments in our understanding of differing forms of
dispersion and their distinct effects (O'Leary and Cummings 2007), the relative effects of configurational-
dispersion are not yet well understood. By extending O’Leary and Mortensen’s (2010) work to encompass
important factors in the teams’ environment that can that influence the effects of configurational-isolation
and configurational-imbalance, this work adds to the growing literature on how these forms of dispersion
impact team outcomes. This is important given the paucity of research on configurational-dispersion and

the unexpected positive impact of configurational-isolation (O'Leary and Mortensen 2010). The current
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study both supports these findings and extends them by uncovering additional mechanisms that govern
the impact of configurational-dispersion on teams.

Second, this research contributes to the literature on coaching and ICT capabilities. The results
show that neither coaching nor the richer, synchronous technologies that promote sharedness, are a
panacea for interpersonal processes. Perhaps counter-intuitively, both coaching and synchronous
technologies can have deleterious impacts on team outcomes, given the “right” conditions. With few
exceptions, the literature on both coaching and ICT synchronicity has generally supported the idea that
leadership and synchronous technologies have positive influences on team outcomes by way of
enhancing the sense of sharedness that dispersed teams tend to lack (Burke et al. 2006, Cummings et al.
2009, Dennis et al. 2008, Hertel et al. 2005, Martins et al. 2004, van Woerkom 2001). | argue that this
sharedness does not always engender positive outcomes and the results bear this out. In doing so, this
research responds to calls in the literature on dispersed teams to incorporate the role of leadership and
ICT capabilities in theorizing about team dispersion (Hertel et al. 2005, Martins et al. 2004, Powell et al.
2004, Webster and Staples 2006). This call to examine the confluence between leadership and
technology in the context of team dispersion, is succinctly summarized by Maruping and Agarwal (2004,
p. 987), who note, “Further, an understanding of the ability of team leaders...to recognize how to use
technology to facilitate critical interpersonal processes would be invaluable.”

Third, this study contributes to the literature on team dispersion by offering a look at the
functioning of teams as they occur naturally, in the field. Empirical field research of dispersed teams has
not kept pace with theorizing and lab studies on the effects of dispersion (Mark 2002). While prior
research has made important contributions to the literature on team dispersion, lab studies are limited in
their ability to capture the complexity of naturally-occurring teams (Dennis et al. 1990). In fact, all prior
empirical research on configurational-dispersion has occurred in the lab, using student samples (Cramton
2001, O'Leary and Mortensen 2010, O’Leary and Mortensen 2005, Polzer et al. 2006). The current work
represents the first empirical study of configurational-dispersion in naturally-occurring teams. In line with
this research, the results presented here do provide evidence that teams experiencing configurational-
isolation suffer from fewer interpersonal process failures than configurationally-imbalanced teams.

However, results also show that configurationally-isolated teams can experience a level of interpersonal
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process failure that is on par with configurationally-imbalanced teams, under certain conditions (i.e., high
coaching and synchronous technology use). These results thus suggest that the psychological distance
between subgroups may involve a more delicate balance than previously thought (Pratt et al. 2000) and
this bears further testing.

Limitations and Future Research Directions

While the results of this work may stimulate future research, so too, will its limitations. In
particular, | note three key limitations that provide an opportunity to extend and improve on this work.
First, the survey was cross-sectional, prompting concerns of common method variance (CMV). Several
steps were taken to minimize this threat, as suggested by Podsakoff et al. (2003). First, the constructs
were measured from different sources (members and leaders) to reduce the possibility of source bias.
Second, the survey was structured so as to proximally separate any predictor and criterion variables and
in the case of team performance, measurement of the predictor variables was temporally separated from
the criterion variables. Third, steps were taken to assure respondents that their responses would be kept
strictly anonymous by using an external firm to administer and collect the surveys and by tracking
responses across measurement points with anonymous barcodes. Despite these precautions,
longitudinal research is needed to completely rule out CMV. Moreover, longitudinal research may reveal
some additional interesting effects or boundaries to the model. Prior research suggests that the timing of
deployment and use of technologies with particular capabilities (Carte and Chidambaram 2004, Maruping
and Agarwal 2004), as well as timing of leadership interventions (Hackman and Wageman 2005) can
affect their efficacy in managing team collaborations. Longitudinal analysis may help to determine the
appropriate point at which coaching and ICTs can be leveraged for maximum impact.

Second, while the collection of field data represents a strength of the study in terms of enhancing
its external validity, data were collected from only one company. Although the sample spanned several
different countries and nationalities, the work practices, culture and climate of the participating
organization may be somewhat unique. One potentially unique aspect of this company is that a large
percentage of employees are women, which may not be reflective of other companies. Research finds

that relationships between supervisors and employees can be impacted by the gender of both the
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supervisor and the employee (Wayne et al. 1994). Future research with other samples will be needed to
tease out any such effects related to gender or organizational culture/climate.

Third, only two forms of geographic dispersion and one type of team process was studied. Other
potential configurations of dispersion, such as configurational-site dispersion (i.e., the number of sites
across which members are located) (O'Leary and Cummings 2007) or examination of balanced
subgroups provide opportunities to study how leadership and technology interact with other team
configurations. Moreover, while interpersonal processes have been identified as particularly challenging
for dispersed teams, action and transition processes also present challenges (Martins et al. 2004, Powell
et al. 2004, Webster and Staples 2006). For example, recent research finds that synchronous and
asynchronous ICTs can be leveraged by teams experiencing different types of dispersion to reduce
coordination delay (Cummings et al. 2009). Extending this line of research to examine coordination delay
with other types of geographic dispersion, or to examine other team processes, and other leadership and
technology interventions is needed to push forward our understanding of dispersed teamwork.

Practical Implications

This research also provides important implications for organizations and those who manage
dispersed teams. First, is the need to consider the configuration of members dispersed across sites.
Dispersed teams are not all created equally, not just as it pertains to the composition of member
characteristics, but also as it pertains to how they are distributed across geographic locations.
Complementing the work of O’Leary and Mortensen (2010), the findings suggest that the negative
dynamics related to subgroup formation can be mitigated, provided configurational-dispersion is taken
into account.

Second, the findings suggest that, in addition to consideration of the form of dispersion,
organizations should give careful thought to the support mechanisms in a dispersed team’s environment.
In particular, GDT leaders will want to take stock of the level and type of involvement they have with
dispersed teams, as well as the collaborative technologies that may be available to them. In this regard,
the results presented here provide some encouraging recommendations, as they suggest two “knobs”
that can be adjusted in order to enhance interpersonal team processes: coaching and ICTs. This is likely

to be particularly helpful in organizations where either ICT use or leader involvement is constrained in
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some way. For instance, in organizations where use of a particular ICT is mandated or prescribed,
leaders can “dial up” or “dial down”, the extent of their coaching according to their team’s type of
configurational-dispersion. Alternatively, when leaders are required to be highly involved in coaching their
team (e.g., through performance evaluations tied to their coaching behaviors), they may opt to have their
team use a particular type of ICT with predominantly synchronous or asynchronous capabilities,
according to their team’s configurational-dispersion.

Third, this research highlights the need for leaders to think critically about how physical distances
are tied to psychological distances. My theorizing suggests that whether these psychological distances
should be altered, and how they are altered, can have significant impacts on teams’ interpersonal
functioning, and ultimately, on their performance. Based on this work, | would encourage leaders to think
beyond the effects of coaching and ICT use, to consider how their involvement with the team and how
other factors in the team’s environment would contribute to whether it is appropriate to “bridge the gap” or
“mind the gap” between team members.

CONCLUSIONS

Collaborative technologies have enabled organizations to cultivate the use of dispersed teams
that transcend the traditional spatial, temporal, and configurational boundaries of organizations (O’Leary
and Cummings 2007). Despite increasing interest and investment in dispersed teams (Rickman 2009),
this type of team structure is not without unique challenges, particularly as it pertains to managing
increasingly complex configurations of dispersion. This study of 86 naturally-occurring, configurationally-
dispersed teams steps away from traditional GTD issues related to spatial and temporal dispersion to
uncover the complex effects that occur when team leaders and ICTs are brought to bear on the
management of dispersed teams. The findings have important implications for future research on
leadership and technology-based interventions in the dispersed context and advocate consideration for
when and how it might be appropriate to bridge the gap, or mind the gap that is created when teams are

configurationally-dispersed.
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APPENDIX

Table 1. Essay 2 Survey ltems

Construct # Item Source Scale*
1 As a team leader I...
Motivational coaching 2 Help the team build a high shared commitment to its purposes. Liu et al. 1
3 Help the team sustain the motivation of all team members. 2009
4 Foster the enthusiasm of team members.
1 Work with the team to develop the best-possible approach to project objectives.
. . 2 Keep the team alert to anything that might require a change in project strategy. Liu et al.
Consultative coaching 3 Challenge team members to think of better ways of doing project work. 2009 1
4 Never help the team to develop appropriate project strategies. [R]
1 Help members learn from one another and from the team’s project experiences.
Educational coaching 2 Help the team identify and use well each member’s unique talents. Liu et al. 1
3 Help team members identify where they can get expert assistance from. 2009
4 Encourage team members to draw on each others' experience and knowledge.
1 Please provide the name of the city, state/region, and country where you work. O'Leary &
Configurational-dispersion 2 Please provide the address of the building where you work. Cummings 0
3 Please provide the number of the floor of the building where you work. 2007
Thinking of the past month, please indicate the extent to which you have/will
ICT use - . . .
used/use the following tools to communicate with your teammates:
1 Email Cummings
Asynchronous ICT use 2 Group/Decision Support Systems (e.g. GroupSystems) et al. 2009 3
1 Desktop Conferencing Software
Synchronous ICT use 2 Text-based chat applications
1 Members of my team create an environment of openness and trust. Mathieu et
Interpersonal processes 2 Members of my team really trust each other. al. 1
3 Members of my team think in terms of what is best for the team. 2006
1 The team works efficiently
2 The team produces high quality technical innovations. Ancona &
Team performance 3 The team adheres to schedules. Caldwell 1
4 The team adheres to budgets. 1992
5 The team demonstrates an ability to resolve conflicts.

*Scale Legend: [0 = Open ended] [1 = 7 pt. Likert, Strong Disagree - Strongly Agree]
[2 = 7 pt. Likert, None/Not at all - a large extent] [3 = 7 pt. Likert, Never - Several times a day]




CHAPTER 4

ESSAY 3: SPATIAL, TEMPORAL, AND CONFIGURATIONAL DISPERSION: AN INVESTIGATION OF
BEHAVIORAL COMPLEXITY IN LEADERSHIP AND ITS IMPACT ON DISPERSED TEAM CONFLICT
AND COORDINATION
ABSTRACT
Geographically dispersed teamwork has become an increasingly popular means of organizing

teamwork, as organizations look to reduce expenses and access specialized expertise that is not
available locally. However, these teams face unique challenges in coordinating their work and managing
interpersonal relationships. Recent research indicates that the leaders of dispersed teams are not well-
prepared to meet these challenges. At the same time, several reviews of the literature on dispersed
teams note a lack of understanding in the role that leaders can play in the dispersed team context. The
current study responds to this call by examining the implications of participative and directive leadership
behaviors for dispersed teams. To add richness to this exploration, | investigate how leaders can reduce
the impact of differing forms of dispersion on team outcomes. While prior research on dispersed teams
has made great strides in understanding how dispersion affects teams, this work has generally regarded
dispersion as a loosely-specified dichotomy—teams are either dispersed or collocated. Recent research
highlights the different forms that geographic dispersion can take—including spatial, temporal, and
configurational (i.e., imbalance across sites, member isolation) dispersion. In response to this work and
the calls for research on dispersed team leadership, | sought to understand how different forms of
dispersion comparatively influence interpersonal conflict and coordination effectiveness and whether
certain leadership behaviors moderate these effects. The research model is tested via a field study 72
software and hardware development teams with members distributed among China, India, and the U.S.
The results show that spatial and configurational-imbalance dispersion negatively affect teams by
increasing the amount of interpersonal conflict they experience, while configurational-site dispersion
reduces their coordination effectiveness. Participative leadership behaviors (i.e., mentoring, facilitating)
are shown to positively influence teams with high spatial or configurational-imbalance dispersion, by
reducing the effects of dispersion on interpersonal conflict. Directive leadership behaviors (i.e.,
monitoring, coordinating) are not found to be an effective means of reducing the negative effects of

dispersion.
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INTRODUCTION

In recent years, dispersed teamwork has become a means to respond to an increasingly
competitive global market by enabling organizations to compose teams with diverse knowledge and
perspectives, regardless of their location (Boh et al. 2007, Maruping and Agarwal 2004). Dispersed teams
represent an interdependent group of individuals using information and communication technologies as
their primary medium of communication (Hambley et al. 2007). Due to the unique advantages of
dispersed teamwork, organizations are increasingly employing dispersed teams to accomplish their
objectives. The Gartner Group recently reported that over 60% of knowledge workers participate in
dispersed, or “virtual”, teamwork (Kanawattanachai and Yoo 2002). Dispersed teamwork, however, is not
without its challenges. Team dispersion is found to cultivate difficulties with coordination, knowledge
sharing and interpersonal relationships (Espinosa et al. 2007, Kiesler et al. 1984, Ko et al. 2005). Due to
the collaborative and interpersonal challenges resulting from geographic dispersion, leadership is seen as
a critical component to effectively managing dispersed teams (Joshi et al. 2009, Tyran et al. 2003).
Assuring that team members are prepared for and contributing to team efforts, interpreting the meaning of
non-responses or delayed responses (i.e., “electronic silence”) due to asynchronous communication, and
ensuring that team member expertise is fully leveraged, are just a few of the leadership challenges
imposed by dispersion (Malhotra et al. 2007). While these challenges are readily acknowledged, support
for resolving them is lacking. A recent survey of 440 human resource professionals shows that over 60%
provide no training on how to lead a virtual team (Rosen et al. 2006). To adequately respond to these
challenges we require a deeper understanding of how specific leadership behaviors can help overcome
the barriers presented by geographic dispersion.

Several recent reviews of the literature on dispersed teams explicitly call for an examination of
leadership issues in the dispersed team context (Bell and Kozlowski 2002, Hertel et al. 2005, Martins et
al. 2004, Powell et al. 2004, Webster and Staples 2006). Research on traditional, collocated teams finds
that leadership has a strong influence on team performance and member satisfaction (Bass and Bass
2008, Hackman 1990). While leadership is also important to dispersed team functioning (Carte et al.
2006), as with other aspects of teamwork, the dispersed context engenders different requirements and

challenges that impact leadership effectiveness (Hooijberg et al. 1997, Tyran et al. 2003). Indeed, the
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literature shows that dispersed team leaders must engage in extensive and directive communication in
order to be effective (Kayworth and Leidner 2002, Tyran et al. 2003) and that dispersion increases the
need for inspirational leadership (Joshi et al. 2009). Recent work on leadership suggests that dispersed
teams engage in specific leadership behaviors and roles (Avolio 1999, Carte et al. 2006, Tyran et al.
2003, Yoo and Alavi 2004, Zigurs 2003) suggesting that leadership roles are enacted in dispersed teams,
similar to leadership roles in collocated teams. However, prior research has not explored the implications
that leadership has for differing forms of dispersion, or the downstream, interactive implications that
leadership and dispersion have for team outcomes. Thus, a significant gap exists in our understanding of
the role leaders can play in helping to improve team processes in the face of differing forms of geographic
dispersion.

Recent reviews of team dispersion note only five studies that actually measure different forms of
dispersion, none of which focus on leadership behaviors (O’Leary and Cummings 2007), and with most
studies focused on the spatial dimension of geographic dispersion (O’Leary and Cummings 2007). In their
review of the dispersion literature, O’Leary and Cummings (2007) note that only 23 of 150 studies make
mention of multiple forms of dispersion, and of these none explicitly theorize and measure multiple forms,
despite evidence that different forms of dispersion uniquely impact team outcomes (Cramton and Hinds
2005, O'Leary and Mortensen 2010, Polzer et al. 2006, Saunders et al. 2004). Currently, researchers
seek to provide a clearer definition of what constitutes team dispersion. Prior conceptualizations have
treated dispersion as a loosely-specified dichotomy—teams are either completely separated by some
form of dispersion, or they are completely collocated. More recent work, however, has begun to view
dispersion according to degrees and form (i.e., spatial, temporal, configurational). No systematic empirical
examination of the three types of dispersion is found to exist (O’Leary and Cummings 2007). This
represents an important gap in our understanding, as the three forms of geographic dispersion are
thought to differ in theoretically important ways (O’Leary and Cummings 2007). Spontaneous, face-to-
face communication, for example, is most impacted by spatial dispersion, while synchronous
communication is hampered most by temporal dispersion. Given the challenges inherent in dispersed
teamwork, effective leadership in this context is all the more crucial. A clearer, more complete

understanding of the complex effects of dispersion and leadership is required.
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The purpose of this research is to investigate the implications of differing forms of dispersion for
team effectiveness, and explore the potential for leadership to impact these relationships. To shed light
on these issues, | draw on the theory of behavioral complexity in leadership (BCL) (Denison et al. 1995),
which captures key behaviors enacted by team leaders. The BCL provides a framework for examining the
complex behaviors exhibited by leaders and has been used to examine leadership in dispersed teams
(Carte et al. 2006, Kayworth and Leidner 2002). | synthesize this work with O’Leary and Cummings’
(2007) framework of geographic dispersion, which consists of three forms of dispersion: (1) spatial; (2)
temporal; and (3) configurational. This synthesis will provide a more granular understanding of the
consequences of dispersion and explicate the mechanisms by which such consequences can be
managed.

How do the three forms of geographic dispersion comparatively impact important team
outcomes? How and why can specific leadership behaviors help mitigate the negative effects of each
form of dispersion on outcomes? This research aims to answer these questions. To do so, | put forth a
model that demonstrates how the three forms of dispersion comparatively impact team variables that are
selected for their theoretical importance to the dispersed context—interpersonal conflict and coordination
effectiveness. These two states are chosen because they have been consistently shown to be particularly
problematic for dispersed teams and in need of further research (Bell and Kozlowski 2002, Griffith et al.
2003b, Hertel et al. 2005, Martins et al. 2004, Powell et al. 2004, Webster and Staples 2006). Further,
each exemplifies one of the primary mediators of team performance: socio-emotional factors and task-
related factors (Marks et al. 2001, Martins et al. 2004, Powell et al. 2004). Specific leadership behaviors
are hypothesized to moderate the relationships between these forms of dispersion and team states. The
downstream consequences for team performance are included in the model that is shown in Figure 1.
The proposed model is tested via a field study of software and hardware design teams located in China,
India, and the U.S. collaborating under varying forms and degrees of geographic dispersion.

The proposed study makes several important contributions. First, it represents a step toward
understanding the distinct impacts of multiple dimensions of geographic dispersion. In comparing these
dimensions and their differential impacts on team outcomes, this research contributes to the growing

literature on geographically dispersed teams. Only recently have researchers begun to conceptualize the
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finer gradations of team dispersion or virtuality (Griffith et al. 2003b, O’Leary and Cummings 2007).
Consequently, empirical investigations of these distinctions are lacking. Not only does the current study
contribute empirical support, it also provide researchers with a theoretically-grounded foundation for
further extending our understanding of dispersion and its multiple and differential impacts on other
important team outcomes. Second, this research contributes to the literature on leadership in
geographically dispersed teams. Despite several calls for research on this aspect of geographically
dispersed teamwork (Bell and Kozlowski 2002, Hertel et al. 2005, Martins et al. 2004, Powell et al. 2004,
Webster and Staples 2006), as well as the rich body of work that points to the important role leaders play
in managing collocated teams (Bass and Bass 2008, Hackman 1990), this topic has received scant
attention. By examining how leadership can reduce the negative effects of geographic dispersion, this
study provides both practical prescriptions, as well as, theoretical insight into how and why these effects
can be attenuated. Furthermore, an examination of the specific behaviors elicited by leadership for
different forms of geographic dispersion promises to further enrich our understanding of leadership,

dispersion, and the complex relationship between them.
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THEORETICAL BACKGROUND
Leadership in Dispersed Teams

While there is a dearth of research on leadership in the dispersed context (Hertel et al. 2005,
Martins et al. 2004, Powell et al. 2004, Warkentin and Beranek 1999), it is recognized to embody greater
difficulty. Leadership of dispersed teams is complicated by the leader’s lack of direct control over team
members, as well as their inability to monitor and adjust performance objectives with all team members in
real time (Hertel et al. 2005). In response to calls for research on leadership in this context (Bell and
Kozlowski 2002, Hertel et al. 2005, Martins et al. 2004, Powell et al. 2004, Webster and Staples 2006),
researchers have begun to examine the efficacy of different leadership styles and behaviors that may
influence performance. Effective leaders of dispersed teams are found to be especially adept at
communicating, including the provision of timely, consistent and detailed information, and at exerting
authority without being perceived as overbearing (Kayworth and Leidner 2002). Dispersed team leaders
are shown to be effective at reducing certain types of conflict by helping teams with activities related to
monitoring and control (Wakefield et al. 2008). In contrast to leader behaviors or roles, Joshi and her
colleagues (2009) studied leadership style. They found that, compared to collocated teams, dispersed
teams benefit more from inspirational leadership—a leadership style characterized by communicating a
compelling vision, expressing confidence and energizing team members (Bass 1985). This leadership
style is found to be particularly effective at influencing trust and commitment to the team, factors that are
problematic in the dispersed context (Joshi et al. 2009). These findings underscore the need to explore
the potential for leadership to help mitigate the unique challenges faced by dispersed teams.

To explore this potential, | draw on the theory of BCL (also referred to as the Leaderplex Model)
(Hooijberg et al. 1997). The fundamental principle driving this theory is that leaders exhibit a varied set of
behaviors in response to changing and complex circumstances (Denison et al. 1995, Hooijberg et al.
1997, Quinn 1988). The choice of this theoretical lens is driven by the particular challenges inherent in
dispersed teamwork. As dispersion decreases a leader’s direct control and influence over team members
(Hertel et al. 2005), it alters the function of the leader from supervisor, to enabler. In this capacity, leaders
are engaged in providing behavioral support services to their subordinates, including oversight,

monitoring and setting standards for collaboration (Wakefield et al. 2008). Thus, as Wakefield and her
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colleagues (2008, p. 436) point out, “it is helpful to consider team leadership in terms of “dimensions of
influence” and the repertoire of behaviors used in leader-subordinate interactions.” The BCL provides a
taxonomy of leader behaviors that are organized according to dimensions of influence on internal versus
external forces aimed at engendering flexibility versus stability in the team.

The BCL posits that effective leaders enact various roles in support of their subordinates’
performance. They do so as required by the needs or demands of a given situation and avoid assuming
other roles when a situation does not call for them (Hooijberg et al. 1997). Thus, effective leaders are
adept at perceiving the needs of others and adapting their supportive measures depending upon
circumstances. The BCL offers eight primary behaviors categorized into four quadrants according to their
focus. External-flexibility (quadrant 1) includes innovating and brokering behaviors, external-stability
(quadrant 1) focuses on producing and directing behaviors, internal-stability (quadrant Ill) focuses on
monitoring and coordinating behaviors and internal-flexibility (quadrant V) focuses on mentoring and
facilitating behaviors. See Figure 2 for an illustration. Due to the focus of this research on factors within
the team (interpersonal conflict and coordination effectiveness), attention is given to the internally-focused

leadership roles: monitoring, coordinating, mentoring and facilitating (i.e., the left-hand side of Figure 2).
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Figure 2. Behavioral Complexity in Leadership Model. Adapted from Quinn (1988)
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Leadership behaviors that revolve around engendering internal stability (i.e., monitoring and
coordinating) are directive in nature as they focus on the management of team operations (Wakefield et
al. 2008). In contrast, leadership behaviors that revolve around engendering internal flexibility (i.e.,
facilitating and mentoring) are participative in nature as they focus on the interpersonal aspect of team
functioning (Wakefield et al. 2008). Through the behaviors enacted in these various roles, | theorize that
team leaders enable teams to better cope with the challenges incurred by different dimensions of
dispersion.

Team Dispersion

Recent research has called into question the ways in which dispersion has been conceptualized
in extant research and call for greater clarity concerning the nature of dispersion (Fiol and O'Connor
2005, Griffith et al. 2003b, Hertel et al. 2005, O’Leary and Cummings 2007). In response, O’Leary and
Cumming (2007) performed a comprehensive review of the literature on team dispersion and developed a
holistic and theoretically-driven framework for categorizing geographic dispersion. They identify three
categories of geographic dispersion: spatial, temporal, and configurational. Spatial dispersion captures,
“the average spatial distance among team members”; temporal dispersion refers to, “the extent to which
team members have overlapping work hours”; and configurational dispersion consists of three forms,
including, “the number of sites at which team members are located, their isolation from other members
and the imbalance between subgroups of members across sites”, (O’Leary and Cummings 2007, p. 434).
| refer to these from here on as, configurational-site, configurational-isolation, and configurational-
imbalance dispersion, respectively. For purposes of this study, temporal, spatial, configurational-site and
configurational-imbalance dispersion are explored. Configurational-isolation dispersion predominantly
impacts individuals in teams (Burke et al. 1999, Cooper and Kurland 2002, Kirkman et al. 2002, O’Leary
and Cummings 2007) and the focus of the current study is on team-level, rather than individual-level
factors, thus this form of dispersion is not explored. The next section discusses how the three forms of
geographic dispersion affect team outcomes. Following this, | explore the mechanisms by which

leadership behaviors and dimensions of dispersion interactively affect team outcomes.
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HYPOTHESES DEVELOPMENT

The nascent research on leadership in the dispersed context provides some preliminary evidence
that leadership behaviors can be effective in improving interpersonal conflict and coordination
effectiveness (Hertel et al. 2005, Kayworth and Leidner 2002, Wakefield et al. 2008). Interpersonal
conflict is defined as, “an awareness of interpersonal incompatibilities, [and] includes affective
components such as feeling tension and friction. This type of conflict involves personal issues such as
dislike among group members and feelings such as annoyance, frustration, and irritation” (Jehn and
Mannix 2001, p. 238). Not surprisingly, interpersonal conflict is linked to lower team cohesion,
satisfaction, viability and performance (De Dreu and Weingart 2003, Jehn 1995, Schweiger et al. 1986,
Shah and Jehn 1993). In the dispersed context, conflict management and resolution is made more
difficult (Griffith et al. 2003a) as team members may more easily misinterpret critical message and are
afforded more opportunities to avoid uncomfortable confrontations and efforts required to clarify
exchanges. Supporting this ascertain, a number of studies have shown that technology-mediated
communication tends to engender more criticism and uninhibited, inflammatory exchanges (Jessup et al.
1990, Kiesler et al. 1984, Siegel et al. 1986, Sproull and Kiesler 1986). Research also shows that
dispersed teams have more difficulty achieving group cohesion, integration, and trust (Chidambaram
1996, Jarvenpaa et al. 2004, Walther 1995). These factors have been linked to the preponderance of
interpersonal conflict in teams (De Dreu and Weingart 2003, Jehn 1995, Peterson and Behfar 2003).

Coordination effectiveness refers to, “the resulting outcome in which all key dependencies among
activities in a task have been well-managed (e.g., software parts integrated well, all parts were completed
on time, there were no priority conflicts, etc.)” (Espinosa and Pickering 2006, p. 26). A number of factors
are identified as contributing to the coordination difficulties faced by dispersed teams, including, failure to
communicate and retain contextual information, uneven distribution of information, difficulty
understanding and communicating the salience of information, differences in speed of access to
information and interpreting the meaning of silence (Cramton 2001). Such difficulties lead to problems
maintaining mutual knowledge (Cramton 2001). Mutual knowledge is a critical requirement for the

effective and efficient coordination of action (Clark 1996, Clark and Carlson 1982, Clark and Marshall
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1981). It allows team members to, “formulate their contributions with an awareness of what their
addressee does and does not know” (Krauss and Fussell 1990, p. 112).

A large corpus of research has consistently shown that, to the extent that teams are constrained
by some form of geographic dispersion, coordination will be more effortful and relational development
inhibited to some degree (Bell and Kozlowski 2002, Hertel et al. 2005, Martins et al. 2004, Powell et al.
2004, Walther 1995, Warkentin et al. 1997). However, given our limited understanding of the multifaceted
nature of geographic dispersion, it is important to understand how different forms of dispersion will
comparatively impact teams. Such an approach should guide future researchers in choosing to study the
particular type of dispersion that has the maximum impact on their variables of interest. Thus, the
theoretical development offered below explores the impact of each form of dispersion, relative to other
forms of dispersion, in order to tease out their differential effects on interpersonal conflict and coordination
effectiveness.

Dispersion and Team States

Spatial dispersion and configurational-imbalance dispersion are believed to more strongly impact
interpersonal conflict, compared to other forms of dispersion. Both forms of dispersion are thought to
engender significant psychological hurdles, due to their respective natures (O'Leary and Cummings
2007). Further, they do not necessarily involve additional structural challenges, in terms of information
exchange and managing dependencies, that configurational-imbalance and temporal dispersion
engender. For spatial dispersion, two primary mechanisms are thought to underlie its connection to
interpersonal conflict: fewer opportunities for face-to-face interaction and greater potential for racial and
ethnic diversity. Spatially-dispersed teams have fewer opportunities for face-to-face interaction (O'Leary
and Cummings 2007), as increasing spatial dispersion results in more expensive, effortful travel in order
for teams to meet. The literature provides consistent support that the lack of face-to-face interaction
weakens interpersonal ties by way of its negative impact on factors such as trust, cohesion and social
integration, shared identity and personal information sharing (Chidambaram 1996, Harrison et al. 1998,
Harrison et al. 2002, Hill et al. 2009, Hinds and Mortensen 2005, Jarvenpaa et al. 2004, Walther 1992,
Walther 1995, Wilson et al. 2006). Face-to-face interaction is said to improve interpersonal interaction

due to the benefits afforded by social presence. Indeed, much of the work on computer-mediated versus
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face-to-face interaction is based on social presence theory, which holds that interpersonal relationships
are negatively affected when the feeling of “being there” with communication partners is reduced (Short et
al. 1976). Subsequent research supports this, showing that face-to-face interaction represents an
important source of social context cues (Spears and Lea 1992), facilitates team members’ awareness of
one another (Cramton 2001), and helps maintain social boundaries that normally regulate behavior
(Spears et al. 2002).

As spatial dispersion increases, so too does the likelihood that team members are located in
different countries with different racial and cultural identities. Though temporal dispersion may mean that
team members are located in different countries and thus different time zones, this is not always the case.
High temporal dispersion may result when team members are located in the same city, but have different
work shifts, as with around-the-clock schedules. In this case, spatial dispersion would be more likely to be
associated with racial and cultural diversity, while temporal dispersion would not. Much research has
demonstrated that similarity in culture and race leads to stronger interpersonal ties (for a review, see
McPherson et al. 2001). In a similar vein, research on team diversity shows that teams that are more
racially diverse suffer from greater interpersonal conflict (Moreland et al. 1996, Pelled et al. 1999).
Hoftede’s (1980) work on cultural differences provides compelling evidence of the varied sources of
interpersonal conflict among culturally diverse team members.

Configurational-imbalance dispersion is also believed to more strongly impact interpersonal
conflict, relative to temporal and configurational-site dispersion. This is because imbalance in the number
of team members across sites is likely to create divisive subgroups (O'Leary and Cummings 2007) where
majority-minority and faultline effects lead to conflict. To the extent that there is a perceived imbalance in
the distribution of team members across sites, certain subgroups may develop a majority influence,
welding more social power and leading to perceived inequalities in power and thus greater interpersonal
conflict (Kabanoff 1991, Mannix 1993). Sites with fewer members (i.e., the minority site), may feel “out of
the loop” (O'Leary and Cummings 2007) and develop negative perceptions toward members at the
majority site. Research shows that relations among imbalanced subgroups can lead to polarizing
competition that is not apparent in relations among individuals (Insko et al. 1990). More recent research

on imbalanced subgroups finds that imbalance in the size of subgroups within a team leads to a
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competitive, coalitional mentality resulting in sites with minority members having poorer scores on
identification with the team and conflict (O'Leary and Mortensen 2010). The powerful effects of this type of
this subgroup behavior are illustrated by research showing that configurational dispersion creates
faultlines—hypothetical dividing lines that split a group into subgroups—Ileading to higher conflict and
lower trust (Polzer et al. 2006). Further, Lau and Murnighhan (1998) suggest that greater imbalance in
size between subgroups cultivates conflict that lasts longer and is more difficult to resolve because
majority group members may attempt to dominate the group’s processes. Thus, | hypothesize:

Hla: Spatial dispersion will have a stronger influence on interpersonal conflict, compared
to configurational-site and temporal dispersion.

H1b: Configurational-imbalance dispersion will have a stronger influence on interpersonal
conflict, compared to configurational-site and temporal dispersion.

Configurational-site and temporal dispersion are expected to have stronger relationships with
coordination effectiveness, compared to spatial and configurational-imbalance dispersion. Increases in
the number of sites at which team members are located also increases the number of dependencies to be
managed. Coordination is fundamentally about managing dependencies (Crowston 1997). Team
members who rely on others’ input to do their work will have more difficulty managing information
exchanges if they must coordinate these exchanges between multiple sites. Research shows that
increasing configurational-site dispersion results in greater delays in sending and receiving information,
less communication across sites, reduced clarity of plans, and a reduced likelihood that team members
receive help from other members (Herbsleb et al. 2000). Likewise, knowledge sharing, which is integral to
team coordination (Srivastava et al. 2006), is more effortful and difficult if knowledge must be shared
among multiple locations, because the team must ensure that all members have received and understand
assignments, directives, and goals. This difficulty is partly due to the reduction in spontaneous
communication that occurs when interaction is made more complex by the need to orchestrate people,
time, and communication channels in order for members at multiple sites to interact. Recent research
finds that distribution across sites does indeed decrease spontaneous communication, which in turn
impacts the development of shared context (Hinds and Mortensen 2005). Differences in contextual
experiences can make it difficult to coordinate work because it requires more effort to co-orient to a

particular perspective (Schober 1998) and develop mutual understanding (Fussell and Krauss 1992).
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Temporal dispersion is also expected to exert more influence on coordination effectiveness
compared to other forms of dispersion. Compared to all other forms of dispersion, temporally-dispersed
teams have the least opportunity for synchronous communication and real-time problem solving (O'Leary
and Cummings 2007). Synchronicity is important for coordination purposes because it allows for the
timely exchange of information and feedback and allows teams to resolve ambiguity more quickly, thus
avoiding lengthy work delays that inhibit effective coordination (Cramton 2001, Grinter et al. 1999, Hinds
and Bailey 2003). Synchronous interaction may be achieved by meeting face-to-face, as temporally-
dispersed teams may be afforded more opportunities to meet face-to-face without requiring expensive
and time-consuming travel (as in the case of collocated, but opposing round-the-clock work schedules),
however, such meetings would require disruptive arrangements of work schedules. Thus, temporally-
dispersed teams are likely to have less face-to-face interaction than their configurationally-dispersed
counterparts, albeit more than spatially-dispersed teams. In addition to a lack of synchronous
communication, temporal differences represent an additional coordinative component of work for teams
as they may be required to manage the exchange or hand-off of work in progress to other team members
working at different times (Massey et al. 2003). This coordinative complexity is similar to that incurred by
configurational-site dispersion where additional interdependencies created by dispersion contribute to
greater difficulty in coordinating activities. Indeed, research shows that temporal differences represent a
form of coordination complexity that has significant effects on team performance (Massey et al. 2003). In
sum, compared to both configurationally-imbalanced and spatially-dispersed teams, temporally-dispersed
teams are expected to have fewer opportunities for synchronous interaction, and more coordinative
complexity, thus engendering more difficulty in coordinating their work. Thus, | hypothesize:

H1c: Configurational-site dispersion will have a stronger influence on coordination
effectiveness, compared to spatial and configurational-imbalance dispersion.

H1d: Temporal dispersion will have a stronger influence on coordination effectiveness,
compared to spatial and configurational-imbalance dispersion.

Spatial, configurational, and temporal dispersion are expected to impact team performance
through their effect on interpersonal conflict and coordination effectiveness. The negative performance
implications of interpersonal conflict and coordination effectiveness are well-documented in the dispersed

team literature (Bell and Kozlowski 2002, Hertel et al. 2005, Martins et al. 2004, Powell et al. 2004,
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Webster and Staples 2006), and the impact of varying forms of dispersion on interpersonal conflict and
coordination effectiveness have been offered here. Dispersion is a structural property of the team,
representing an input to the team processes and states that ultimately drive performance (ligen et al.
2005). Thus, | hypothesize:

H2: The impact of spatial, configurational-imbalance, configurational-site and temporal
dispersion on team performance will be partially mediated by interpersonal conflict and
coordination effectiveness.

Team Dispersion and Leadership Behaviors

These negative impacts of geographic dispersion on interpersonal conflict and coordination
effectiveness are expected to be alleviated by leadership behaviors. Drawing on the theory of BCL,
participative leadership behaviors are thought to ameliorate interpersonal conflict, while directive
leadership behaviors are thought to enable coordination effectiveness. Participative leadership behaviors
include facilitating and mentoring, while directive leadership behaviors include monitoring and
coordinating (Denison et al. 1995, Hooijberg et al. 1997, Kayworth and Leidner 2002, Wakefield et al.
2008).

Through participative behaviors, leaders are expected to reduce the negative impact of spatial
dispersion on interpersonal conflict by acting as an intermediary between distant team members. As an
intermediary, leaders can help teams foster interpersonal relationships that may be inhibited by a lack of
face-to-face interaction. Behaviors that reflect the facilitator role, such as seeking consensus and
compromise (Denison et al. 1995, Hooijberg et al. 1997) are thought to compensate for a lack face-to-
face interaction by encouraging team members to communicate with one another in a fair way, facilitating
the development of interpersonal relationships. Facilitating behaviors also include encouraging members
to express their opinions and share information (Denison et al. 1995, Hooijberg et al. 1997). While the
exchange of opinions may at times trigger interpersonal conflict, a participative leader also works to direct
these expressions in a productive, and respectful way (Quinn 1988). Such open communication should
have positive implications for the interpersonal relationships among members that have limited
opportunities for interpersonal exchange.

Mentoring activities, while directed primarily at individual team members, are also thought to

alleviate the impact of spatial dispersion on interpersonal conflict. Mentoring behaviors include listening to
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and communicating understanding of the needs and concerns of team members, supporting the
legitimacy of team member input, and supporting the professional development of members of the team
(Denison et al. 1995, Hooijberg et al. 1997, Quinn 1988). Research shows that behaviors such as active
listening and supporting individuals’ requests engender a greater feeling of legitimacy as a member of the
team (Kozlowski et al. 2009) and thus should help team members to more strongly identify with the team.
Team identification has been established as an important factor in reducing the interpersonal conflict that
teams may experience (Mortensen and Hinds 2001). Mentors also help team members understand their
individual role in the team (Wakefield et al. 2008). Spatial dispersion is thought to contribute to difficulty in
the interpretation of team roles because, due to a lack of face-to-face interaction, team members do not
have common frame of reference for interpreting their place in the team (Cramton 2001, Lipnack and
Stamps 1997). Greater clarity about roles and responsibilities should facilitate stronger intrateam
relationships by helping team members to communicate better in the face of technology-mediated
communication and thus avoid falling short of other members’ expectations. Leadership behaviors that
provide role clarity have been demonstrated to strengthen team members’ sense of belonging and reduce
role ambiguity (Fiol and O'Connor 2005), thus reducing the potential for spatial dispersion to induce
interpersonal conflict. Thus, | hypothesize:

H3: Spatial dispersion and patrticipative leadership behaviors will have an interactive
effect on interpersonal conflict, such that, the relationship between spatial dispersion and
interpersonal conflict will be weaker when participative leadership behaviors are high.

Participative leadership behaviors are also expected to alleviate relationship challenges due to
configurational-imbalance dispersion. To the extent that team members do not feel that they are part of
the team, they will be less likely to identify with the team, hampering the social cohesion and trust that
computer-mediated teams already lack (Hinds and Mortensen 2005, Mortensen and Hinds 2001). In their
role as facilitator, leaders help to surface team member concerns and provide strategies and
opportunities for resolution (Denison et al. 1995). Facilitating leaders also seek out input from all team
members and support the exchange of information (Denison et al. 1995, Quinn 1988). Such activities will
be especially beneficial for team members who feel that they “do not have a voice” in the team, due to
their minority status in a subgroup. To the extent that facilitating leadership behaviors promote information

exchange, leaders can help to lessen the impact that minority subgroup status has on interpersonal
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conflict by ensuring that information held by majority members is made accessible to minority subgroups.
Furthermore, facilitating leadership behaviors can help unite disparate subgroups by promoting equality of
participation and encouraging team members to engage in perspective-taking on behalf of their team
members. Such actions have been shown to improve social bonds and reduce competitive behavior
(Galinsky et al. 2005). This would be especially beneficial to team members of majority subgroups who
wield influence over minority subgroups without consideration for their perspective as minorities.

Mentoring behaviors will also help unite team members divided by subgroups and majority-
minority faultlines. Mentoring is associated with leaders expressing consideration, respect and empathy
for team members (Denison et al. 1995, Quinn 1988). Individuals that feel they are respected and cared
for by their team leaders report being more satisfied (Chao et al. 1992, Kram 1985) and having higher
levels of socialization with other members (Chao et al. 1992). These positive feelings toward the team
leader should allow team members to better cope with the challenges of minority subgroup status. Team
members would likely feel less isolated and 'out of the loop’ if they feel that their leader listens to and
supports their position as an integral member of the team, lessening the likelihood that they might engage
in interpersonal conflict. Thus, | hypothesize:

H4: Configurational-imbalance dispersion and participative leadership behaviors will have
an interactive effect on interpersonal conflict, such that, the relationship between
configurational-imbalance dispersion and interpersonal conflict will be weaker when
participative leadership behaviors are high.

Directive leadership behaviors, such as coordinating and monitoring, are expected to influence
the relationship between configurational-site dispersion and coordination effectiveness. Coordinating
leadership behaviors are associated with anticipating problems and avoiding crises, as well as, bringing a
sense of order to the team’s work (Denison et al. 1995, Hooijberg et al. 1997). These leadership
behaviors will be especially critical to teams with a high number of dependencies due to team members
being located at multiple sites. The potential for cumulative and compounding errors, misdirection and
misalignment of task requirements with task resources are more likely to occur as the number of
information flows and dependencies increases (Herbsleb et al. 2000, Olson and Teasley 1996). Team
leaders benefit from a macro, “birds-eye” view of the team’s functioning. Due to this perspective, they are

in a better position to anticipate work flow problems stemming from the exchange of information among
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multiple sites and to help avoid these crises, thus reducing the impact of configurational-site dispersion on
coordination effectiveness. Team leaders are also in a better position to aggregate information from
multiple sites and disseminate it to team members.

Directive leadership also involves monitoring behaviors. Monitoring revolves around the collection
and dissemination of internal information, comparisons of performance against standards or expectations
and the provision of assurance and continuity to the entire team (Denison et al. 1995, Wakefield et al.
2008). Monitors provide logistical control that is crucial to the team’s coordination effectiveness when
information must be coordinated across multiple sites (Morgeson et al. 2010). Teams that have members
dispersed across many sites are at a particular disadvantage when it comes to ensuring that all members
are progressing toward expected goals. As the number of sites increases, so does ambiguity about the
work being done at any particular site (Herbsleb et al. 2000). Monitoring by a leader should provide the
oversight needed to ensure that team members’ efforts and progress are in line with expectations at the
many sites where they may be located, thus reducing the negative impact of configurational-site
dispersion on coordination effectiveness. Indeed, research shows that directive leadership behaviors can
help teams overcome coordination challenges resulting from dispersion across sites by spanning team
boundaries and acting a ‘bridge’ between members (Brett and Rognes 1986, Morgeson et al. 2010).
Thus, | hypothesize:

H5: Configurational-site dispersion and directive leadership behaviors will have an
interactive effect on coordination effectiveness, such that, the relationship between
configurational-site dispersion and coordination effectiveness will be weaker when
directive leadership behaviors are high.

Finally, the negative impact of temporal dispersion on coordination effectiveness should be
alleviated by directive leadership behaviors. Temporally-dispersed teams are impacted by the lack of
synchronicity that pervades their work (O'Leary and Cummings 2007). Coordinating leadership behaviors,
such as bringing order to the team’s work (Denison et al. 1995, Hooijberg et al. 1997), are expected to
reduce coordinative problems resulting from a lack of synchronicity. For example, a team leader might set
specific policies or establish norms governing the hand-off of work to other team members, such as
requiring team members to complete a report that details the work they have completed. This would allow

team members working at a different time to assess the progress made and the extent of work remaining.
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Research shows that lags in feedback amplify coordination problems (Cramton 2001). To the extent that
coordinative leadership can minimize these lags by setting standards and norms governing information
exchange, coordination difficulties that are caused by synchronicity should be reduced.

Temporally-dispersed team members have a limited ability to assess the work and progress of
their teammates and may have limited opportunities to do so in real time (O'Leary and Cummings 2007).
This may result in problems correcting courses of action were it not for leaders’ monitoring behaviors.
Monitoring behaviors by the team leader can help temporally-dispersed teams control and manage their
work in relation to the work being done by other team members at different times (Massey et al. 2003).
Because team members lack awareness of what their temporally-dispersed team members may be
working on, leaders can help teams by generating and comparing reports, records and performance
metrics to ensure that team members working at different times are comparatively contributing an
appropriate amount of effort, making progress and positively contributing to the overall objectives of the
team. As with configurational-site dispersion, directive leadership behaviors are expected to function as
the ‘bridge’ that connects temporally-dispersed teams, reducing the impact that temporal dispersion has
on coordination effectiveness. Thus, | hypothesize:

H6: Temporal dispersion and directive leadership behaviors will have an interactive effect
on coordination effectiveness, such that, the relationship between temporal dispersion
and coordination effectiveness will be weaker when directive leadership behaviors are
high.

METHODOLOGY
Research Site and Participants

The model is tested via a survey-based field study of IS development teams. The data collection
site is a large, multinational corporation specializing in the development of software and hardware
technologies that are used in consumer electronics, networking and telecommunications equipment, and
computer systems. The firm has over 4,500 employees with revenue for 2010 exceeding 900 million U.S.
dollars. Participants are members of software and hardware development teams, drawn from a variety of
locations across the globe, including China, India, and the U.S. The sampling frame is 1,140 team
members working in 119 teams on development projects beginning in 2010 and ending in 2011. From this

sampling frame, 753 members from 72 teams, and their leaders, provided usable responses, for a
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response rate of 66%. The average team size was 10.4, and the average age was 32.5 years for team
members and 47.0 years for team leaders. Approximately 49% of the team members were women and
46% of team leaders were women. Three waves of data were collected, with surveys administered at the
beginning, midpoint, and end of the projects’ cycles and data collection took approximately 1 year.
Response rates over this time were bolstered by support of the study from top management and team
leaders.
Measures

All measurement items are taken from previously validated scales. Measurement of the
constructs is collected from multiple sources, including individual team members and the project leader.
This strategy is recommended as a means to alleviate concerns of common method bias (Spector 1994).
Data related to location, which is used to calculate the dispersion measures, is collected from team
members. Leadership behaviors, team interpersonal conflict, coordination, and performance are captured
by responses from team leaders.

Dispersion Measures

All measures of dispersion are adopted from those given by O’Leary and Cummings (2007).
Spatial dispersion is measured by the spatial dispersion index. The spatial dispersion index uses the
geodesic distance (in miles) between team members (i.e., the shortest straight line between two points),
weighted by the number of team members at a particular site, based on all possible combinations of non-
redundant connections between team members. The formula to calculate this index is:

K
D" (Miles,_; *n, *n;

o

(N, —N)/2

where miles;;is the miles between sites i and j, k = the total number of sites represented in the team, n; =
the number of team members in the i" site, n; = the number of team members in the " site and N = the
total number of team members across all sites. Temporal dispersion is measured by O’Leary and
Cummings’ (2007) time zone index. This measure captures how many work hours team members have
during their work day in which they can communicate synchronously. The formula is similar to the spatial

dispersion index, but instead of building on a matrix of all possible connections between team members,
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the matrix is populated by the number of time zones between team members. The formula to calculate
this index is:

k
> (TimeZones_; *n; *n;
i

(N, —N)/2

where TimeZones;_; are the number of time zones between sites. All other variable definitions

are the same as that of the spatial dispersion index. Configurational-site dispersion is measured simply by
counting the number of locations at which team members are collocated. Finally, configurational-
imbalance dispersion is similar to the configurational-site dispersion index. It is calculated as the standard
deviation of members per site, divided by the size of the team and thus captures how evenly members
are distributed across sites.
Leadership behaviors

Measures for directive and participative leadership behaviors are taken from Dennison, Hooijberg
and Quinn (1995). The scales are comprised of two items, measured on a 7 point Likert-type scale where
1 represents “completely disagree” and 7 represents “completely agree”. For participative leadership
behaviors, a sample item for mentoring is, “My team leader shows empathy and concern in dealing with
members of the team”, while a sample item for facilitating is, “My team leader surfaces key difference
among team members, then works participatively to resolve them”. For directive leadership behaviors, a
sample item for monitoring is, “My team member compares records, reports and so on to detect
discrepancies”. A sample item for coordinating is, “My team leader anticipates workflow problems to avoid
crises”. The items for participative and directive leadership behaviors are each averaged to create a
single score for each leadership behavior.
Team states

Interpersonal conflict is measured with a 5 item scale from Jehn (1995). The measure has been
used extensively and found to be robust (Jehn and Mannix 2001, Jehn et al. 1999, Pelled et al. 1999,
Wakefield et al. 2008). It is assessed on a 7 point Likert-type scale where 1 represents “not at all”’ and 7
represents “to a large extent”. A sample item is, “How much are personality conflicts evident in your

team?”. Following prior research, coordination effectiveness is a multidimensional construct consisting of
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administrative coordination mechanisms, such as formal planning tools and methods, integrative
coordination, which refers to how team members exchange information among themselves and help
define objectives, and expertise coordination, which refers to how well team members can locate
specialized knowledge residing in members of their team and how well they share their specialized
knowledge with other team members (Barki et al. 2001, Faraj and Sproull 2000, Nidumolu 1995). All
scales are measured on a 7 point Likert-type scale where 1 represents “not at all” and 7 represents “to a
large extent”. Administrative coordination is measured with two items from Nidumolu (1995). A sample
item is, “Project management tools and techniques were used on this project’. Integrative coordination is
measured with three items from Barki, Rivard, and Talbot (2001). A sample item is, “Project team
members actively participated in the definition of project goals and schedules.” Finally, expertise
coordination was adopted from a scale developed by Faraj and Sproull (2000). A sample item is, “People
on the team shared their special knowledge and expertise with one another’. The measures were
averaged to obtain a single team-level score of coordination effectiveness.
Performance effectiveness

Performance effectiveness was assessed by the leader and measured using a 5-item scale that
assesses a leader’s rating of their team’s efficiency, adherence to budgets and schedules, as well as the
production of quality work (Ancona and Caldwell 1992). The items are measured on a 7 point Likert-type
scale where 1 represents complete disagreement and 7 represents complete agreement. A sample item
is, “The team produced high quality technical innovations.”
Controls

Control variables are selected for their ability to eliminate alternative interpretations that may
account for variability in team performance. A variable that has been established as an important control
in team research is group size. Since size may indirectly influence group processes and the efficacy of
leadership behaviors, it was included in the analysis. To control for variability in team performance, | also
account for the experience of team members and leaders working on other similar projects, as well as

gender diversity and the average age of team members.
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Data Collection Procedure

Three waves of data collection were necessary, with measurement points at the beginning,
midpoint, and end of the project. The surveys were administered by an external market research firm, with
each survey bar-coded to maintain anonymity while tracking responses over time. The measurement
points, respondents, and constructs measured are depicted in Table 1. The first wave captures data that
is not dependent on team interaction and measures individual characteristics that are likely to remain
stable over time. Wave 2 captures leader behaviors, interpersonal conflict, and coordination
effectiveness. These variables are measured at the midpoint of the teams’ project cycle, when they have
had an opportunity to develop relationship and perform their work, but before the project had started to

wind down. Wave 3 captures team performance, as this is known only at the end of the project.

Table 1. Measurement Points and Respondents \

Wave 1 Wave 2 Wave 3
Project Start Project Midpoint Project End
Team characteristics " Interpersonal conflict’ Team performance”
(e.g., location, size) Coordination effectiveness?
Individual demographics'? Leadership behaviors?
(e.g., age, gender)

Note: Respondent/ Source: ' = team member; * = team leader
Analysis

The hypotheses were tested using hierarchical regression analysis (HRA). HRA allows for an
assessment of the additional variance explained by the independent variables, after controls are added,
and by the interaction terms after introducing the independent variables to the model. Thus, in step 1,
control variables are added, in step 2, independent variables are added, and in step 3, interaction terms
are added to the model. HRA thus allows for an assessment of the variance attributed to each block of
variables. Results can be compared by examining the change in variance explained by each block.
Before conducting the test of the hypotheses, the psychometric properties of the measures were
assessed using confirmatory factor analysis (CFA), in order to demonstrate the appropriateness of the
measures. CFA allows researchers to determine how well the model fits the data. Two metrics are
consistently used in prior literature and accepted as measures of good fit: comparative fit index (CFI) and
the standardized root-mean square residual (SRMR) (Bentler 1990, Hu and Bentler 1999). The CFl is

found to be a good estimate of the population value for a model, while SRMR reflects the average
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standardized residual per degree of freedom. For the CFl and SRMR, values larger than .95 and smaller
than .08, respectively, are considered indicators of good fit (Hu and Bentler 1999). Convergent validity
was assessed by examining the lambda values for the indicators and the average variance extracted
(AVE). It is recommended that lambda values should be larger than .70 and AVEs should be larger than
.50 to support convergent validity (Kline 2005). Finally, discriminate validity was assessed by comparing
the square root of the AVE to the correlations among constructs. Discriminant validity is established if the
constructs have more common variance with their corresponding items than with other constructs. This is
demonstrated when the AVEs are greater than the inter-construct correlations (Fornell and Larcker 1981).
All metrics were within their recommended thresholds, demonstrating acceptable reliability and validity.

Table 2 presents the means, standard deviations, and correlations among constructs. The
variables demonstrate moderate variance and significant correlations that provide some preliminary
support for the hypothesized relationships. Spatial dispersion and configurational-imbalance dispersion
are both significantly and positively correlated with interpersonal conflict, while configurational-site
dispersion is significantly and negatively correlated with coordination effectiveness. Interpersonal conflict
is negatively correlated with performance, while coordination effectiveness is positively correlated with
performance.

RESULTS
Direct Effects

Models 1 and 2 of Table 3 present the tests of the direct effects hypothesized in H1a-H1d. H1a
predicted that spatial dispersion would have a stronger influence on interpersonal conflict, compared to
configurational-site and temporal dispersion. Model 1 of Table 3 shows that this is indeed the case. The
coefficient for spatial dispersion ( = .25, p < .05) is larger than the coefficient for configurational-site (f =
.08, p > .10) or temporal dispersion (§ = -.09, p > .10). Thus, H1a is supported. H1b predicted that
configurational-imbalance dispersion would have a stronger influence on interpersonal conflict, compared
to configurational-site or temporal dispersion. Model 1 of Table 3 also shows this to be the case. The
coefficient for configurational-imbalance (B = .22, p < .05) is larger than that of configurational-site (§ =
.08, p > .10), or temporal dispersion (p = -.09, p > .10). Thus, H1b is supported. Overall, this model

explains 26% of the variance in interpersonal conflict. H1c suggested that configurational-site dispersion
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would have a stronger influence on coordination effectiveness, compared to spatial and configurational-
imbalance dispersion. Model 2 of Table 3 shows that this is the case. The coefficient for configurational-
site (B =-.37, p <.01) is larger than that of spatial (B =-.16, p > .10), or configurational-imbalance
dispersion (p = -.21, p <.10). Thus, H1c is supported. Finally, H1d predicted that temporal dispersion
would have a stronger influence on coordination effectiveness, compared to spatial and configurational-
imbalance dispersion. Model 2 of Table 3 shows that this is not the case. The coefficient for temporal
dispersion is not significant (B = .02, p > .10), thus, H1d is not supported. Overall, this model explains
21% of the variance in coordination effectiveness.
Mediation Analysis

Table 4 presents the results of the mediation analysis. H2 predicted that interpersonal conflict and
coordination effectiveness would mediate the effect of dispersion on team performance. Following Baron
and Kenny’s (1986) three-step procedure, in order for mediation to be present, there must exist: (1) a
relationship between the independent variables and the mediator(s); (2) a relationship between the
mediator(s) and the dependent variable; and (3) a relationship between the independent variables and
the dependent variable in the presence of the mediators and the strength of the influence of the
independent variables must be reduced in the presence of the mediator(s). Models 1 and 2 of Table 4
show the analysis for the first step of the mediation test. Spatial dispersion and configurational-imbalance
positively influence interpersonal conflict (B = .27, p <.05 and p = .23, p < .05, respectively) while
configurational-site dispersion negatively influences coordination effectiveness (p = -.38, p <.01). For
step two of the mediation analysis, the dispersion variables must be significantly related to team
performance. Model 3 of Table 4 shows that only spatial dispersion is significant in predicting team
performance (B = -.23, p <.01). Models 5-7 of Table 4 show the results of adding the mediating variables
to the model. Model 5 shows the addition of interpersonal conflict, Model 6, the addition of coordination
effectiveness, and Model 7 shows both conflict and coordination. When considering the each mediator
separately, the relationship between spatial dispersion and team performance is significant, but reduced,
in the presence of each of the mediators (Model 5: B = -.32, p < .05; Model 6: B = .23, p < .05). Model 5,

which includes conflict as the sole mediator, explains 19% of the variance in team performance. Model 6,
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Table 2. Descriptive Statistics and Correlations (n = 72)

M S.D. 1 2 3 4 5 6 7 8 9 10 11 12 13
1. Ave age 32.54| 231 -
2. Gender diversity 51 16| 217
3. Mem. expr. 3.92| 1.73| .06| .23*
4. Leader expr. 15.78| 7.66| -.05| .00 | .15
5. Team size 10.46/ 1.98| -.03| .01 | -.04 |-.30**
6. Spatial disp. 3457.77|277.90) .01]| -07 | 15| .04 | -.04
7. Imbalance disp. 49 29| -17| -27¢] 08| .05 | -13| .14
8. Site disp. 3.53] 107 -07[-05| .09 |-02 |-13| .15 | .24*
9. Temporal disp. 288 1.15/-09| 05| .00 ] -06 | -12] .09 | .02 | .04
10. Conflict 416| 1.72| 07| .03 | .14 | .20f| -12 | .30**| .29* | -.05 | .17
11. Coordination 3.88] 1.72| -07| -03 | .24*| -06 | .08 | -16 | .08 | .02 |-.35*| .02
12. Particip. lead. 400 180/ -03/-11| 06| .00 | 00| 11 | .01 |-03 |-11 |-.08 |-.01
13. Direct. lead 3.66| 1.67| .03| -.27*| -.24*| -.24*| 22*| 13 |-06 |-18 | .02 |-.32* -04 | .17
14. Performance 400) 174 -07] 08| .09|-11|-07]-23t].09 | .07 | .04 |-.26"*| .24**] .10 | .13

Notes: 1. Variables are abbreviated as follows: Mem. expr = Member experience, Leader expr. = Leader experience, disp. = dispersion,
Particip.lead = Participative leadership, Direct. lead. = Directive leadership; 3. **p < .01, *p < .05, 'p < .10
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Table 3. HRM Analysis for Direct and Moderated Effects (n = 72)

Model 1 Model 2 Model 3 Model 4 Model 6 Model 7 Model 8 | Model 9 | Model 10 | Model 11

Conflict Coordin Conflict Conflict Conflict Conflict Coordin | Coordin Coordin Coordin
R® .26 21 .15 21 .15 19 .08 .08 .18 .19
Adj R® .15 .15 .06 A1 .06 .08 .02 .03 .10 .10
AR® - - - .06 - .04 - .01 - .00
F 2.38* 1.96* 1.63 2.08* 1.60 1.98* 72 g7 2.06* 2.06*
Ave age .08 (.09) |-.06(.09) | .06 (.09) .07 (.09) | .11(.09) 11(.09) [-.05(.09) |-.04(.09) | -.08 (.09) -.07 (.09)
Gender diversity | .12(1.28)| .07 (1.36) | .01 (1.34) | .01 (1.31) | .07 (1.39) | .02(1.40)| .01 (1.43) | .00 (1.45)| .00 (1.34) .00 (1.36)
Mem. expr 21 (.39)1 | .22 (.41)F | .07 ((41) .03 (.40) | .07 (.41) .05(41) | .26 (.43)° | .25(43)*| .22 (41t 22 (417
Leader expr .18 (.03) |-.04 (.03) | .16 (.03) A7 (.03) | .17 (.03) 12 (.03) [-.03(.03) |-.02(.03) | -.06 (.03) -.06 (.03)
Team size -07 (11) | 11(03) |-.06(11) [-06(10) [-.03(11) 01(11) | .08 (.11) | .11(09) | .03(11) .03 (.11)
Spatial disp. 25 (.01)* |-.16 (.01) | .30 (.01)** | .26 (.01)** - - - - - -
Imbalance disp. 22 (.72)* | -.21 (73)} - - 31 (73 | .27 (.72)* - - - -
Site disp. .08 (.18) |-.37 (.19)** - - - - - - -.33 (.19)*** | -.33 (19)***
Temporal disp. -.09 (.17) | .02 (.17) - - - - 00 (.19) |.00(.19) - -
Particip. lead. - - -11(11) [-10(11) |-.08 (.11) | -.08 (.11) - - - -
ParticipXSpat - - - -.24 (.01)* - - - - - -
ParticipXImbal - - - - - -.23 (.43)* - - - -
Direct. lead. - - - - - - A2 (14) | 13 (.14) | 12 (.13) 12 (.13)
DirectXSite - - - - - - - - - -.03 (.12)
DirectXTemp. - - - - - - - -.08 (.11) - -

Notes: 1. Italicized variables are controls; 2. Variables are abbreviated as follows: Mem. expr = Member experience, Leader expr. = Leader
experience, disp. = dispersion, Particip.lead = Participative leadership, Direct. lead. = Directive leadership, Spat = Spatial dispersion, Imbal =
Imbalance dispersion, Temp = Temporal dispersion, Site = Site dispersion; 3. **p < .01, *p < .05, Tp <.10



which includes coordination as the sole mediator, explains 12% of the variance in team performance. In
Model 7, which shows the addition of both mediators together, spatial dispersion is just above the cutoff
criteria for significantly influencing team performance ( = .22, p = .06). This model explains 23% of the
variance in team performance.

To further probe the indirect effects, Sobel tests (Sobel 1982) were conducted to test the indirect
effect of dispersion on performance. Table 5 shows the results of this analysis. Spatial dispersion
demonstrates a significant indirect effect on performance through both conflict (Sobel statistic = -2.89, p
<.05) and coordination (Sobel statistic = -2.08, p < .05). The other forms of dispersion do not demonstrate
a significant indirect influence on performance. Based on this analysis, | conclude that there is partial
support for H2. Interpersonal conflict and coordination effectiveness partially mediate the effect of spatial

dispersion on team performance.

Table 4. Results of Mediation Analysis (n = 72)

Model 1: Model 2: Model 3: Model 5: Model 6: Model 7:

Conflict Coordin Perform Perform Perform Perform
R’ 16 16 .06 19 12 23
Adj R* 11 A1 .04 13 .05 .16
F 3.29* 3.17* 1.99* 3.05* 1.97* 3.25**
Spatial disp. .27 (.01)* | -.18 (.01) =23 (.01)* | -.32 (.01)** | -.23 (.01)* | -.22 (.01)7
Imbalance disp. | .23 (.69)* .18 (.69) .06 (.73) 15 (.71) .02 (.73) .06 (.73)
Site disp. .08 (.19) | -.38 (.19)** | -.01(.20) .02 (.19) -.02 (.19) -.01 (.20)
Temporal disp. | -.08 (.17) .04 (.17) .05 (.18) .02 (.17) .03 (.18) .05 (.18)
Conflict - - - -.39 (.12)** - =37 (11)*
Coordination - - - - 25 (.09)* | .22 (11T

Note: **p < .01, *p < .05, 'p < .10

Table 5. Sobel Tests of Indirect
Effects of Dispersion on Performance

\Y Indirect Effect
Conflict | Coordin
Spatial disp. -2.89* -2.08*
Imbalance disp. -.41 11
Temporal disp. .28 A1
Site Disp. -.82 -1.61

Note: **p < .01, *p < .05, 'p < .10
Moderation Analysis
Before conducting the analysis for the moderation effects, main effect predictors (dispersion and
leadership behaviors) were mean-centered to reduce the threat of multicollinearity. All resulting variance

inflation factors were below 2.0 for the interaction models shown in Table 3. H3 predicted that spatial
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dispersion and participative leadership behaviors would have an interactive effect on interpersonal
conflict. Model 4 of Table 3 shows a significant interaction between spatial dispersion and participative
leadership behaviors (B = -.24, p < .05). Thus, H3 receives support. This model explains 21% of the
variance in interpersonal conflict. H4 predicted that configurational-imbalance dispersion and participative
leadership behaviors would also have an interactive effect on interpersonal conflict. Model 7 of Table 3
shows a significant interaction between configurational-imbalance dispersion and participative leadership
behaviors (B = -.23, p < .05). Thus, H4 receives support. This model explains 19% of the variance in
interpersonal conflict. H5 and H6 predicted that the effect of configurational-site dispersion and temporal
dispersion on coordination effectiveness would each be moderated by directive leadership. Models 9 and
11 of Table 3 demonstrate that this is not the case. There is no significant interaction between
configurational-site dispersion and directive leadership (f = -.03, p > .10) or between temporal dispersion
and directive leadership (p = -.08, p > .10). Thus, H5 and H6 are not supported.

The supported interaction models shown in Models 4 and 7 of Table 3 explain an additional 6%
and 4% of the variance in interpersonal conflict, over and above the direct effects models shown in
Models 3 and 6, respectively. While at first glance these values appear small, they are actually quite large
in the context of field research. In their study of the difficulties of detecting interaction effects, McClellend
and Judd (1993, p. 377) note, “...reduction in model error due to adding the product term is often
disconcertingly low. Evans (1985), for example, concluded that moderator effects are so difficult to detect
that even those explaining as little as 1% of the total variance should be considered important. Champoux
and Peters (1987) and Chaplin (1991) reviewed much of the social science literature and reported that
field study interactions typically account for about 1%-3% of the variance.”

To further probe the nature of the interaction effects, the two significant interactions were plotted
following the guidelines of Aiken and West (1991). Figures 3a and 3b illustrate these interaction plots.
The plots show that, under conditions of high spatial or configurational-imbalance dispersion, when
participative leadership is high, interpersonal conflict is lower than when participative leadership is low,

providing further support for hypotheses 3 and 4.
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Note: t-tests show that the slope of the line representing high participative leadership is not
significantly different from zero.

DISCUSSION
Dispersed teamwork involves many challenges. Fortunately, our understanding of the complexity
facing dispersed teams has recently been advanced by research that has extended the notion of
dispersion to cover differing geographic forms (O'Leary and Cummings 2007). The purpose of this
research was to investigate how these differing forms of dispersion, including spatial,
configurational-imbalance, configurational-site, and temporal dispersion comparatively affect two team
states: interpersonal conflict and coordination effectiveness. Further, | sought to understand whether and

how participative and directive leadership behaviors might mitigate the negative influence of dispersion on
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interpersonal conflict and coordination effectiveness. Drawing from the literature on team dispersion and
leadership, | put forth a model to test the relative impact of dispersion on team states, and whether and
how different leadership behaviors influence these relationships. The model was tested among 72 teams
and their leaders, composed of 753 members working on systems development projects, with members
located in China, India, and the U.S. The results show that spatial and configurational-imbalance
dispersion negatively affect teams by increasing the amount of interpersonal conflict they experience,
while configurational-site dispersion reduces coordination effectiveness. Participative leadership
behaviors are shown to positively influence teams with high spatial or configurational-imbalance
dispersion, by reducing the effects of dispersion on interpersonal conflict. Directive leadership was not
found to be an effective means of reducing the negative effects of dispersion. Finally, spatial dispersion
was found to have an indirect effect on performance through both conflict and coordination.
Theoretical Contributions

This work makes several contributions to the literature. First, it builds on the work by O’Leary and
Cummings (2007) on geographic dispersion to provide additional understanding of the distinct impacts of
varied forms of dispersion, including spatial, configurational-imbalance, configurational-site, and temporal
dispersion. This contributes to the information systems and management literatures on dispersed teams
by “opening the black box” that is dispersion and examining different conceptualizations and theoretical
mechanisms governing its influence on team outcomes. Further, by examining the comparative influences
that different forms of geographic dispersion have on team outcomes, the current work provides
researchers with a platform for studying the forms of dispersion that have a maximum impact on their
outcomes of interest. In a similar vein, the current work may also help researchers studying teams that
face a particular type of dispersion in selecting outcome variables that are particularly relevant to their
context. This is expected to help researchers in theoretically grounding subsequent models of dispersion
and extending our knowledge to consider the finer gradations and subtleties inherent in dispersed
teamwork. Specifically, researchers studying teams that are dispersed spatially or are configurationally-
imbalanced across sites, will want to focus on interpersonal factors, such as conflict, that impact team
performance. Researchers studying teams that are dispersed across many sites, will want to focus more

on coordination activities between team members. While prior research has found that spatial and
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temporal dispersion affect coordination activities (Cummings et al. 2009), these effects do not play out in
the current sample. This may be due to sample size limitations that preclude the observation of weaker
effects, or some aspect of the organizational context in which these teams were embedded. For example,
the teams studied by Cummings and his colleagues (2009) were from the manufacturing sector, while the
teams in the current study were from the information technology sector. Perhaps IT workers are more
experienced with collaborative technologies are thus are able to better leverage these tools to reduce
disruptions in coordination activities that might otherwise result from temporal differences. Future
research is needed to investigate such possibilities, particularly as it pertains to the contextual factors
involved in dispersed teamwork.

Second, this research contributes to the literature on leadership by incorporating the role of
dispersion in theorizing about the impacts of leadership on team outcomes. Specifically, this work
explicates the specific mechanisms by which leaders may facilitate positive team outcomes to inform both
science and practice. Researchers of dispersed teams will benefit from a more complete understanding of
how and why leaders are able to influence the relationship between dispersion and conflict or
coordination. This represents a basis for understanding the reach that leaders have across space and
time and their ability to influence other important team processes. In this way, with work enriches our
current understanding of the way in which leaders are positioned to respond to teams’ needs and
challenges. Such an understanding is critical in delineating the leadership practices that are relevant and
effective in the dispersed context from those that are not. While leadership in the dispersed context has
not received much attention in extant research (Bell and Kozlowski 2002, Hertel et al. 2005, Martins et al.
2004, Powell et al. 2004, Webster and Staples 2006), the research that does address this issue highlights
the unique constraints facing leaders of dispersed teams (Hertel et al. 2005). Dispersion severs ties
between leaders and team members, making it more difficult for them to direct and monitor teamwork.
This may perhaps explain why directive leadership, which is characterized by monitoring and coordinating
behaviors, was not an effective means of reducing the negative impacts of dispersion in this study.
Perhaps attempts at directive leadership are suppressed by the lack of direct contact with team members
or require too much overhead on the part of team members in responding to their leaders’ direction. In

light of recent literature on the effectiveness of more delegative, motivational, and hands-off approaches
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to leadership in the dispersed context (Hertel et al. 2005, Joshi et al. 2009, Pearce et al. 2004), the
results observed are not surprising, but do bear further investigation.

Third, this research contributes an empirical field-based study of dispersion that involves not only
varying dimensions of dispersion, but incorporates the understudied dimension of configurational-
dispersion. In reviewing the literature on dispersion, O’Leary and Cummings (2007) note that the
overwhelming majority of research on dispersed teams focuses on spatial dispersion. Temporal
dispersion, too, has received much attention (e.g., Cummings et al. 2009, Grinter et al. 1999, Herbsleb et
al. 2000, Malone and Crowston 1994, Massey et al. 2003, Montoya-Weiss et al. 2001, Saunders et al.
2004), while only a handful of studies have indirectly examined configurational-dispersion (Cramton 2001,
Cramton and Hinds 2005, Polzer et al. 2006), with only one studying it explicitly (O'Leary and Mortensen
2010). While this prior research has laid the foundation for subsequent research on configurational-
dispersion, these studies have all taken place in the lab, with student samples. Lab studies play a critical
role in advancing science, particularly in the early stages of theory development, however they are limited
in their ability to capture the complexity of naturally-occurring teams (Dennis et al. 1990). The current
study represents the first to empirically examine configurational-dispersion among naturally-occurring
teams. Thus, this study contributes to the growing literature on the complex effects of dispersion by
uncovering the mechanisms by which configurational-dispersion affects team outcomes. This is important,
as recent research suggests that configurational-dispersion is increasingly prevalent in organizational
teams (Cummings 2004, O'Leary and Mortensen 2010). In order for research to keep pace with the
growing complexity of modern team-based structures, we must give consideration to the various forms of
dispersion that they experience.

Limitations and Future Research Directions

While the findings of this work may stimulate further research, so too, will its limitations. In
particular, | note three key limitations of the current study. First, the survey was cross-sectional, which
prompts concerns of common method variance (CMV). To alleviate this concern, steps were taken to
reduce the possibility of CMV, as recommended in prior research (Podsakoff et al. 2003). First, the data
were gathered from different sources, including members and leaders. Second, the survey was structured

in such a way so as to proximally separate the predictor and criterion variables. In addition, steps were
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taken to communicate to respondents that their anonymity would be protected by having the survey
administered by an external market research firm with the intent of reducing evaluation apprehension and
threats of social desirability bias. Finally, statistical analyses that minimize concerns related to CMV were
conducted and results show that it was not a concern (Podsakoff et al. 2003). Despite these precautions,
longitudinal research is needed to completely rule out CMV. Longitudinal analysis may also prove fruitful
in shedding light on the effectiveness of participative leadership behaviors throughout the team'’s life
cycle.

Second, data were collected from only one company. Although respondents spanned several
different countries, the organizational culture, work climate, or practices of this particular organization may
have some influence on the results observed. In addition, the demographic profile of this organization is
somewhat unique in that a large percentage of the team members and leaders are women. Prior research
finds that supervisor-employee relationships may be different for men versus women (e.g., Wayne et al.
1994). For the purpose of generalizability, it will be important to examine this model not only in other
organizations and cultures, but also with different gender compositions.

Third, only two team states were examined—interpersonal conflict and coordination
effectiveness. While this research shows that these particular states are affected by dispersion, different
dimensions of dispersion have also been theorized to impact other important team processes and states,
including communication effectiveness, problem-solving processes, and awareness or shared
understanding among team members (O'Leary and Cummings 2007). Moreover, extant research also
points to other leadership approaches and behaviors that may be influential in helping dispersed teams,
including shared leadership approaches (Pearce et al. 2004) and inspirational leadership behaviors (Joshi
et al. 2009). To fully explore the conditions under which dispersion and affects team outcomes, future
research will want to explore other important team states, processes, and leadership approaches.

Practical Implications

This results of this work also provides important implications for the management of dispersed
teams. First and foremost, is the need to consider the type of dispersion that a team experiences. In
doing so, organizations, and more specifically, leaders of dispersed teams may be able to head off

problems that arise from a particular form of dispersion. For example, when teams are spatially-
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dispersed, or configurationally-imbalanced, team leaders will want to be particularly sensitive to
interpersonal relationships and take steps to foster closer bonds among team members so that
interpersonal conflict can be avoided. When team members are dispersed across many different sites,
team leaders will want to play close attention to implementing work practices, information and
communication technologies, or other tools that will help team members coordinate the work that is
shared among them.

Second, this work has implications for the design of leadership interventions and leader training
programs. As mentioned in the introduction, research finds that a majority of team leaders do not receive
training on how to effectively manage and lead dispersed teams (Rosen et al. 2006). The results
presented here provide evidence that leaders represent an effective way to minimize the negative impact
of dispersion, underscoring the importance of their role in dispersed teamwork. Furthermore, by engaging
in specific behaviors, including mentoring and facilitating, dispersed team leaders can impact the degree
to which dispersion induces interpersonal conflict. In contrast, the results show that directive leadership
behaviors are largely ineffective in reducing the negative effects of dispersion. Further research on the
efficacy of this type of leadership approach is certainly warranted. However, given the inherent difficulty in
monitoring and coordinating dispersed team members’ activities (Hertel et al. 2005), and the evidence
provided here in favor of more participative approaches aimed at facilitating psychosocial outcomes,
leaders may be well advised to focus their efforts on participative behaviors. By demonstrating the
influence that different leader behaviors have in reducing the negative impact of specific forms of
dispersion on team outcomes, practitioners are better positioned to tailor interventions and training
programs according to the type of dispersion teams experience.

CONCLUSIONS

By examining various forms of geographical dispersion, our study stresses the importance of
considering the comparative influences of different forms of dispersion. Not only do these different forms
of dispersion influence different team outcomes, certain leadership behaviors are effective in reducing the
negative effects of some, but not all types of dispersion. Based on an empirical study of 753 members
working in 72 globally-dispersed teams, results show that participative leadership behaviors are effective

in reducing the negative impact of spatial and temporal dispersion on team interpersonal conflict, and that
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interpersonal conflict mediates the impact of spatial dispersion on team performance. Further,
configurational-site dispersion is shown to negatively influence coordination effectiveness. These findings
have implications for future research on the impact of differing dimensions of dispersion and future
research on leadership interventions in the dispersed context. Both dispersion and leadership practices
have significant effects on team dynamics and thus should be accounted for in both research and

practice.
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APPENDIX

Table 1. Essay 3 Survey Iltems

Construct # Iltem Source Scale*
Spatial & config. 1 Please provide the name of the city, state/region, and country where you work.
dispersion
2 Please provide the hours during which you normally work on this project. O'Leary &
Temporal dispersion 3 Is the time that you work on this project the time that your team members also Cummings 0
typically work on the project? 2007
2 Please provide the address of the building where you work.
Configurational-dispersion 3 If applicable, please provide the number corresponding to the floor of the
building where you work.
Directive leadership - | As ateam leader |... ——
(monitor) 1 Anticipate workflow prqblems, avoid crises.
2 Bring a sense of order into the team.
Directive leadership 1 Maintain tight logistical control.
(coordinator) 2 Compare records, reports, and so on to detect discrepancies. Denison et 1
C . Surface key differences among team members, work participatively to resolve al. 1995
Part|C|pat|\_/_e leadership 1 them.
(facilitator) 2 Encourage participative decision-making in the team.
Participative leadership 1 Show empathy and concern in dealing with team members of the team.
(mentor) 2 Treat each individual in a sensitive, caring way.
1 How much are personality conflicts evident in your team?
2 How much tension is there among team members in your team?
Interpersonal Conflict 3 How much do people get upset while working in your team? Jehn 1995 2
4 How much emotional conflict is there among team members in your team?
5 How much friction is there among team members of your team?
Coordination 1 A project management methodology was used on this project.
effectiveness: Project management tools and techniques were used on this project. Nidumolu >
administrative 2 1995
coordination
1 The project team meets frequently.
Coordination 2 Project team members are kept informed about major decisions about the Barki
) ) : arki et al.
effectiveness: project. 2001 2
integrative coordination 3 Project team members actively participate in the definition of project goals and

schedules.
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Table 1 Continued. Essay 3 Survey Items

Construct # Item Source Scale*
1 The team has a good “map” of one another’s talents and skills.
o o | Team members were assigned to tasks commensurate with their task-relevant
Coordination knowledge and skill. Faraj &
Effectiveness: 3 Team members know who on the team has specialized skills and knowledge Sproull 2
expertise coordination that is relevant to their work. 2000
4 Team members know what task-related skills and knowledge they each
pOSSesS.
1 The team works efficiently
2 The team produces high quality technical innovations. Ancona &
Team performance 3 The team adheres to schedules. Caldwell 1
4 The team adheres to budgets. 1992
5 The team demonstrates an ability to resolve conflicts.

*Scale Legend: [0 = Open ended] [1 = 7 pt. Likert, Strong Disagree - Strongly Agree]
[2 =7 pt. Likert, None/Not at all - a large extent] [3 = 7 pt. Likert, Never - Several times a day]




CHAPTER 5
CONCLUSIONS

The objective of this research was to examine the role that leaders play in helping dispersed
teams cope with the nature of their work. In three essays, | explored this issue using a different leadership
lens and examining different aspects of team effectiveness—task structure, team development, and team
structure. Overall, the results generally support the hypothesized relationships. In essay 1, | found that
empowering leadership can reduce the negative impact of project risk factors on role ambiguity and role
conflict, and the influence of role ambiguity on stress. In essay 2, results show that coaching behaviors
are beneficial in fostering interpersonal relationships among configurationally-isolated teams when teams
use an asynchronous communication technology and among configurationally-imbalanced teams using
synchronous technologies. Under other conditions (i.e., configurational-isolation and synchronous
technologies), coaching can be detrimental to interpersonal relationships among team members. In essay
3, | found that spatial and configurational-imbalance dispersion increase the amount of interpersonal
conflict teams experience, while configurational-site dispersion reduces their coordination effectiveness.
Participative leadership behaviors positively influence teams with high spatial or configurational-
imbalance dispersion, by reducing the effects of dispersion on interpersonal conflict, while directive
leadership behaviors are not an effective means of reducing the negative effects of dispersion.
Collectively, the findings from this work make several important contributions to science and practice by
integrating of the literature on dispersed teams and leadership. Few studies have jointly examined these
aspects of teamwork, despite calls for such (Bell and Kozlowski 2002, Hertel et al. 2005, Martins et al.
2004, Powell et al. 2004, Webster and Staples 2006). By integrating these two literature streams, this
work sheds light on the boundaries of our current leadership paradigms and expands our understanding
of how dispersed teams respond to intervention by leaders. Thus, it contributes to both the information
systems literature on dispersed teamwork and technology-mediated communication, as well as the
management literature on team leadership.

Specifically, this research advances theory on dispersed team functioning by uncovering the roles
and mechanisms through which team leaders enable teams to be effective in the face of major barriers.

Prior theory has identified how task structure can pose a barrier to dispersed team effectiveness (Martins
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et al. 2004, Straus and McGrath 1994). The extant literature has been largely silent about how leaders in
the dispersed context might enable teams to respond appropriately to specific task-related factors
(Webster and Staples 2006). Thus, the current study fills this void by uncovering the behaviors and
cognitions by which leaders can empower teams, and individuals within teams, to cope with these factors.
Extant research has also noted the potential importance of both leader behaviors and technology
characteristics in facilitating dispersed team development (Avolio 1999, Avolio et al. 2000, Hertel et al.
2005). However, the literature lacks research that explores how leaders can leverage technology to
support team development processes (Avolio et al. 2000, Wakefield et al. 2008). This dissertation
addresses this gap in the literature by linking coaching behaviors with the characteristics of information
technologies and theorizing about these factors influence teams that are configurationally-dispersed.
Finally, several reviews of the dispersed team literature note the critical impact that team structure has on
team outcomes (Bell and Kozlowski 2002, Martins et al. 2004, Powell et al. 2004). Recent progress in the
information systems literature has begun to refine our conceptualization of an increasingly important
element of team structure that technology enables—dispersion (O'Leary and Cummings 2007). While
researchers have noted potentially important theoretical differences among different forms of dispersion,
there is a lack of empirical research investigating their comparative impacts (O'Leary and Cummings
2007) and the role that leaders play in facilitating collaboration across different forms of dispersion
(O'Leary and Mortensen 2010, Webster and Staples 2006). The current work addresses this gap by
uncovering the mechanisms by which dispersed team leaders can facilitate effective team performance in
the face of different forms of geographic dispersion. Thus, this research helps to refine the dispersed
team literature to encompass a broader range of nuanced factors that impact dispersed team
effectiveness and provides researchers with a platform for further extending our understanding of the

unique context that dispersion embodies.
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