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ABSTRACT

Distributed teams continue to emerge in response to the complex organizational
environments brought about by globalization, technological advancements, and the shift toward a
knowledge-based economy. These teams are comprised of members who hold the disparate
knowledge necessary to take on cognitively demanding tasks. However, knowledge coordination
between team members who are not co-located is a significant challenge, often resulting in
process loss and decrements to the effectiveness of team level knowledge structures. The current
effort explores the configuration dimension of distributed teams, and specifically how subgroup
formation based on geographic location, may impact the effectiveness of a team’s transactive
memory system and subsequent team process. In addition, the role of task cohesion as a buffer to

negative intergroup interaction is explored.
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CHAPTER ONE: INTRODUCTION

Statement of the Problem

Technological advancements, globalization, and the shift toward a knowledge-based
economy have all driven the changing nature of the workplace environment (Dunning, 2002;
Pulakos, Arad, Donovan, & Plamadon, 2000). Developments in computer-mediated
communication have improved the quality and availability of information exchange regardless of
location. Furthermore, organizations that function within a global marketplace often require
collaboration across organizational, spatial, or temporal boundaries (Boudreau, Loch, Robey, &
Straud, 1998; Salas et al., 2008). Finally, highly mechanistic tasks have been replaced in part by
cognitively demanding, knowledge-intensive activities such as strategic planning, product
design, and decision-making (Cooke, Salas, Cannon-Bowers, & Stout, 2000). There has been a
distinct shift from production-based economies to service and knowledge-based economies,
which require a more flexible organizational structure (Townsend, DeMarie, & Hendrickson,
1998). These recent organizational trends, taken together, have given rise to an increasing
number of geographically distributed teams (GDTSs) that rely on virtual tools to tackle
knowledge-intensive tasks.

GDTs are not only necessitated by some contexts, but also offer several potential benefits
to both organizations and their employees. For example, organizations are not limited by
geographic boundaries when searching for employees with the requisite knowledge, skills, and
abilities, and can recruit top talent regardless of location (Johnson, Heiman, O’Neill, 2001). For

employees, virtual communication tools provide flexibility in schedules as well as physical



location, allowing work to take place at a time and site that is most convenient (Johnson, et al.,
2001).

However, GDTs that possess a depth and breadth of knowledge only provide the potential
for optimal performance. In order to operate at their full capacity, team members must also be
able to engage in effective teamwork behaviors (e.g. information sharing). The importance of
teamwork in achieving positive team outcomes has been demonstrated across multiple domains
including healthcare (Manser, 2009), military (Prince & Salas, 1993), aviation (Salas, Fowlkes,
Stout, Milanovich, & Prince, 1999), and management (Edmondson, Roberto, & Watkins, 2003).
However, much of the extant research has been based on the traditional team structure and does
not consider the added level of complexity brought about by distributed environments. What
little evidence that does exist suggests that spatial and temporal boundaries present a challenge to
essential team processes (e.g. coordination) and that team performance is significantly inhibited
by the lack of interpersonal interaction that typically engenders trust and social attraction to the
team (Kirkman, Rosen, Gibson, Tesluk, & McPherson, 2002). According to Bell and Kozlowski
(2002), distributed teams are becoming a norm for today’s organizational environments, and they
will continue to play an integral role in the future. Therefore, it is critical we move toward a
deeper understanding of distributed team performance.

Toward this end, taxonomies of the dimensions of distribution have begun to emerge in
the literature (e.g. Saunders & Ahuja, 2006, O’Leary & Cummings, 2007; Kirkman & Mathieu,
2005), and laid the groundwork for future investigation. However, temporal and spatial
dimensions have received the bulk of the attention, and there are a significantly smaller number
of extant theoretical and empirical investigations into the relationships between configuration of

the team (defined as the number of geographic sites and number of members per site; O’Leary &
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Cummings, 2007) and performance outcomes. As a dimension of distribution, configuration
provides a readily observable and unavoidable division of team members into distinct subgroups.

Team configurations can lead to subgroup formation based on the distinct geographic
locations, which in turn can limit the degree of collaboration with outgroup members and
negatively impact intergroup dynamics (Polzer, Crisp, Jarvenpaa, & Kim, 2006). To exacerbate
this issue, distributed teams are often comprised of members who have no prior familiarity with
each other and who are brought together on a short-term, ad-hoc basis (e.g., Joint Force
Operations; Pascual, Mills & Blendell, 1999). These teams rely on computer-mediated
communication (CMC) tools, and may come together in-person infrequently if at all. Lack of
shared experiences and opportunity to develop familiarity may inhibit team member’s
identification with and commitment to the team, and leave members prone to feelings of
isolation and detachment (Kirkman, et al., 2002). Decreased interpersonal interaction may also
limit the opportunity for members to recognize each other’s expertise. These deleterious
subgroup dynamics may extend to impact the emergence of the team-level cognitive variables
that facilitate the coordination of information.

GDTs are frequently comprised of members with various functional backgrounds and the
wide range of expertise necessary to engage in complex task execution. Therefore, individual
team members hold unique knowledge that must be integrated to achieve superordinate goals. In
order for this distributed knowledge to be useful at the team level, however, it must move from
being individually- held to being part of a collective pool available to any member who may
require it (Okhuysen & Eisenhardt, 2002). In distributed teams, this means knowledge must not
only move between members of one location, but across geographical boundaries as well. While

research regarding the impact of distribution on team cognition is scarce, evidence suggests that
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these teams may face significant challenges. For example, distribution has been shown to have a
negative relationship with information sharing behaviors as well as the formation of team-level
knowledge structures (Mesmer-Magnus & DeChurch, 2009; Cramton, 2001).

One such knowledge structure that has been identified in the literature (e.g. Maynard,
Mathieu, Rapp, & Gilson, 2012) as critical for distributed team success is a team’s transactive
memory system (TMS). TMSs are a team-level knowledge structure that allow for the division of
cognitive labor and provide members access to information as needed. A TMS can be
conceptualized as a means for organizing a team’s collective pool of knowledge and facilitating
information exchange. Therefore, teams operating with a highly effective TMS are able to
quickly locate knowledge and engage in effective coordination to meet the demands of the task.
According to Fiore, Salas, Cuevas, and Bowers (2003) team-level cognitive variables may be
even more important to performance in a distributed context where member actions are unclear
and the lack of salient non-verbal cues can cause misinterpretation. Additionally, affective team-
level variables may play an important role in GDTs.

Cohesion, a psychosocial trait which commonly develops from interaction among team
members and has been shown to facilitate performance in co-located teams (Marks, Mathieu, &
Zaccaro, 2001), may prove to be an explanatory variable in distributed team performance.
According to Carless and De Paola (2000), cohesion is a multi-dimensional construct that
represents an attraction and commitment toward both team members (i.e., social cohesion) and
the teams’ goals (i.e., task cohesion). Baba and colleagues (2004) suggest distribution limits
team interaction, and thus lowers overall cohesion. However, given the documented challenges
to social interaction among distributed team members, task cohesion may play a unique and

significant role. Commitment to the team’s goals may mitigate the negative effects of physical
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distance between subgroups. Specifically, it may impact the degree to which team members

share and process diverse information in pursuit of shared goals.

Purpose

The purpose of the current effort is to parse out the top-down effects of configuration (as
a dimension of distribution) on team cognition and team process, and to identify affective
mechanisms that may play a role in the strength and direction of these relationships. As
previously stated, while there has been some theoretical groundwork, empirical investigation into
configurational distribution, and distributed teams in general, is lacking. Therefore, this
multipronged effort begins with an attempt to clarify the various dimensions of distribution
discussed in the literature. This will serve as a foundation to later discuss the specific effects of
configuration on the effectiveness of a team’s TMS. Next, | move on to an examination of how
distinct configurations (i.e., co-located, fully distributed, balanced, and imbalanced teams)
impact the formation of team’s transactive memory system, and conclude with TMSs subsequent
effect on an important dimension of team process. The first research question | aim to investigate
is:

Research question 1: How do different distributed team configurations (i.e. co-located, fully
distributed, balanced, imbalanced) affect the effectiveness of a team’s TMS?

Next, the current study explores how a distributed team’s TMS affects processes critical
to performance in knowledge-intensive tasks. According to Fiore, Salas, Cuevas, and Bowers
(2003), distributed teams that focus additional energy on pre-process activities (e.g. planning)
will be better able to reallocate resources (e.g. knowledge) among distributed members when

required. Plan formulation, therefore, will be of particular importance in distributed teams



tackling tasks that require knowledge integration, and may ultimately lead to higher overall

performance. Therefore, the second research question that will be addressed is as follows:

Research question 2: How does a distributed team’s TMS affect the ability to engage in effective
plan formulation?

Finally, I conclude by looking at the team’s level of cohesion, and how the specific task
dimension may play a unique role in distributed teams. Research has generally ignored the
multidimensional nature of the cohesion construct in distributed structures. GDTs do not have
the same potential for interpersonal interaction and thus it has been suggested that it is more
difficult to create an attraction to the group. However, it is largely unknown how the task
cohesion, which is not dependent on social interaction, operates in a distributed environment.
Therefore, my third research question is as follows:

Research question 3: How does the level of a team’s task cohesion affect the strength or
direction of the relationship between configurational distribution and the effectivness of team s
TMS?

Unfortunately, a gap exists in the literature addressing how distribution affects the
formation of team-level cognitive variables. | hope to take a step toward addressing this
identified gap and improve our understanding of the underlying mechanisms of distributed team
performance. Specifically, | plan to advance research on team configurations in order to
understand how team structure can influence the effectiveness of team cognition and processes

critical to performance.



CHAPTER TWO: LITERATURE REVIEW

Distributed Teams

Teams have traditionally been defined as “a distinguishable set of two or more people
who interact, dynamically, interdependently, and adaptively toward a common and valued
goal/objective/mission, who have each been assigned specific roles or functions to perform, and
who have a limited life-span of membership (Salas, Dickenson, Converse, & Tannenbaum,
1992).” The literature on team performance contains an immense amount of both empirical and
theoretical work, and frameworks that attempt to explain the cognitive, affective, and behavioral
mechanisms that drive team performance abound (e.g. Fleishman & Zaccaro, 1992; Salas, Stagl,
& Burke, 2004; Burke, Stagl, Salas, Pierce, & Kendall, 2006). In addition, the literature has also
acknowledged that teams can exist within a multitude of environmental conditions (e.g. context)
that can alter both the strength and direction of input-performance relationships (Cohen &
Bailey, 1997). To this end, team performance has been examined in conjunction with the top-
down effects of a variety of contextual features, including temporal restraints (Ellis, 2006), stress
(Driskall & Salas, 1991), and ill-defined tasks (Schraw, Dunkle, & Bendixen, 1995).

Recently, calls have been put forth to address the impact of unique organizational
conditions as they have changed the structure of teams and therefore the nature of team
performance (e.g., Mathieu, Maynard, Rapp, & Gilson, 2008). One such development that has
dramatically influenced the formation of teams and the way members integrate their
interdependent contributions is the increased reliance on distributed teams. In fact, a recent
survey conducted by the Society for Human Resource Management (SHRM) indicated that

nearly half of all organizations use virtual teams (defined as crossing space, time, or temporal



boundaries), citing increased productivity and a global focus as reasons for their implementation
(Minton-Eversole, 2012). The growing prevalence of this new organizational form has driven
research exploring the potential benefits and drawbacks of distribution. However, there is a
dearth of empirical investigation aimed at exploring the top-down influence of this contextual
variable, and we need a better understanding of its effect on critical team process, states, and
performance in order to advance both theory and practice (Salas, et al., 2008). Some of the
literature on traditional team performance may be able to be leveraged to inform our
understanding of distributed teams; however, frameworks of team performance that specifically
address the unique facets of distribution are needed.

Distributed teams share many defining features with traditional team structures (e.g.
interdependence, shared goals). They have been defined as “groups of people with a common
purpose who carry out interdependent tasks across locations and time, using technology to
communicate much more than they use face-to-face meetings” (Crampton, 2001; p. 346). As
may be expected considering this general definition, overlap and ambiguity abound in the
literature on distributed teams. Distributed teams are often mentioned in the same breath as
virtual teams, and the literature stemming from these areas is unmistakably intertwined. Indeed,
definitions of virtual teams often focus on communication mode, but include physical or
temporal dispersion as a key feature (e.g. Bergiel, Bergiel, & Balsmeier, 2008; Lipnack &
Stamps, 1997; Yoo & Kanawattanachai, 2001). While distributed teams can share many
characteristics with virtual teams, Kirkman and Mathieu (2005) call for a distinction between
these disparate dimensions in order to enhance our theoretical and practical understanding of
how they differentially operate and the conditions that lead to effective performance within each.

The authors contend that many face-to-face teams do in fact rely on virtual communication tools
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to some degree, but physical distance is an antecedent, not a prerequisite, of virtuality. | agree
with this assertion and contend that distribution and virtuality should not be used synonymously
as is often the case. However, | argue that there is value in integrating the empirical evidence and
theory from these two streams of research, and that in some instances virtuality may actually be
considered a dimension of distribution.

In fact, O’Leary and Cummings (2007) argue the specific makeup of a distributed team is
based on several dimensions, all of which can have differential implications for team process and
performance as well as the types of challenges likely to be most salient. These authors suggest
distributed teams can also differ on the degree of each dimension, and researchers have begun to
address this issue in their proposed conceptual models (e.g. Saunders & Ahuja, 2006; Bell &
Kozlowski, 2002). While many of the difficulties that exist across distributed team structures
will stem from similar contexts (e.g., lack of face-to-face contact), some challenges are more
prominent depending on the specific intrateam boundary that must be overcome. Therefore, in
the next section | briefly outline the dimensions of distributed teams (see table 1), and address

some of the issues and challenges contained within each.



Table 1. Dimensions of Distribution

Dimension Definition Cite

% Virtuality “The degree to which teams Maynard et al., 2012, p. 348
use technology to
communicate and coordinate
their activities and efforts”

Geographic Dispersion  Distribution which “at least Mortenson & Hinds, 2001, p.
two team members are 213
situated at different locations”

Temporal Dispersion Distribution which “captures ~ O’Leary & Cummings, 2007,

X/
°e

/7
A X4

the extent to which team p.438
members' normal work hours
overlap”
% Lifespan Distinction between Saunders & Ahuja, 2006, p. 665

“temporary and ongoing
distributed teams based on the
perceived life span of their
tasks.”

X4

Configuration “The arrangement of members O’Leary & Cummings, 2007, p.
across sites independent of the 439
spatial and temporal distances
among them”

L)

Level of Virtuality

Distributed teams, by nature, must rely on virtual tools to communicate and coordinate
resources with members who are not co-located. Virtuality has been conceptualized as a
continuum, and is defined as “the degree to which teams use technology to communicate and
coordinate their activities and efforts” (Maynard, Mathieu, Rapp, & Gilson, 2012, p. 348). In
addition to the amount of virtual communication, specific characteristics of the technology
medium used have also been examined as facets of virtuality. One such characteristic is the
degree of media richness, or “the ability to change understanding within a time interval” (Daft &
Lengel, 1986; p. 560). Media richness theory suggests communication modes vary in part on

their ability to accurately reproduce the message sent, which includes the relevant social and
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non-verbal cues as well as the availability of feedback. When contextual details such as tone of
voice or facial expressions are absent (i.e. as in the case of less rich forms such as email), the
ability to learn from communication may decrease and the risk of miscommunication may be
greater.

According to Kirkman and Mathieu (2005) a key facet of virtuality is the synchronicity of
the communication mode. Synchronous modes of communication (e.g. audio conferencing, video
conferencing) enable “real-time” exchange of information, allow for immediacy of feedback, and
can enable the use of non-verbal communication cues. The drawback, which may be particularly
salient for distributed teams with conflicting time zones and schedules, is that all parties must be
available for same-time participation (Walther, 1996). Asynchronous modes enable
communication with others at a different time and/or place. They allow team members to
exchange messages when it convenient for their schedule, and are especially useful when
carrying on an exchange over a long period of time or when resources and information need to
be shared (e.g. a document or article). Drawbacks include increased decision making time
(Baltes, Dickson, Sherman, Bauer, & LaGanke, 2002) and lack of social presence normally
gained from interpersonal interaction (Walther, 1996). Recent evidence has suggested that the
level of interdependence will impact which mode is most beneficial (Rico & Cohen, 2004), and
that virtual teams that have access to a variety of synchronous and asynchronous communication
tools experience the highest levels of performance (Dennis, Fuller, & Valacich, 2008). Although
it has likely received the bulk of attention, the level of virtuality in terms of communication

media is only one dimension of a distributed team.
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Geographic Dispersion

As researchers continue to delineate the differences between traditional and face-to-face
teams, spatial dispersion is another often cited dimension of distribution. Several terms have
been used when discussing teams whose members are not physically co-located (e.g., spatially
distributed teams, globally dispersed teams, technology-mediated teams, virtual teams; see
Muethel & Hoegl, 2010; Fuller, Hardin, & Davison, 2007; Holton, 2001). For the purpose of the
current effort, | refer to team structures that include spatial dispersion as geographically
distributed teams (GDTs). GDTs refer specifically to teams whose members are physically
separated; distance can range from different locations within the same city to separate continents
(Mortenson & Hinds, 2001). Unlike traditional teams, geographically distributed teams rarely
interact face-to-face and therefore must engage in critical team processes (e.g., communication)
through technology-mediated means. While traditional teams may also rely heavily on virtual
communication tools, it is the reduced degree of spontaneous communication that differentiates
geographically distributed teams (O’ Leary & Cummings, 2007). For example, while two
colleagues who work in separate departments of an organization may commonly rely on virtual
tools (e.g. chat), if need be they may choose to hold an impromptu face-to-face meeting to clear
up confusion.

Unfortunately, geographic distance has been evidenced to result in reduced overall
communication frequency, as well as delay in task completion and reduction in perceived
helpfulness of remote coworkers (Herbsleb, Mockus, Finholt, & Grinter, 2007). Lack of face-to-
face contact can also be problematic for the implementation of and commitment to shared team-
level goals (Hertel, Konradt, & Orlikowski, 2004). In addition, geographically distributed teams

are often composed of members from culturally diverse nations who hold different perceptions
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of time. Saunders, Van Slyke and Vogel (2004) propose that culturally heterogeneous teams can
encounter conflict when members hold disparate “time visions”, particularly when setting

deadlines, coordinating activities, and measuring performance.

Temporal Dispersion
Spatial and temporal dispersion are two dimensions of distribution that are often

considered in tandem, with few empirical investigations parsing out their differential impact on
team processes and performance. While many of the challenges inherent to these team structures
do indeed overlap, some are unique to collaborating across temporal boundaries. Team members
who must cross different time zones can have few, if any, overlapping work hours and therefore
must rely on asynchronous communication. According to Cummings, Espinosa, and Pickering,
(2009) this can result in an even greater degree of coordination delay than spatially distributed
teams who are still able to collaborate in real-time and receive immediate feedback. In addition,
team process can suffer from what Espinosa and Carmel (2003) refer to as vulnerability costs, or

time lost to resolving conflict and correcting mistakes.

Lifespan
Answering the call for a more in-depth classification of team structures in order to refine
conceptualizations of process and performance, researchers have proposed the need for a
distinction in team lifespan as a separate dimension of distributed teams. Saunders and Ahuja
(2006) assert that much of the empirical and theoretical work in the area of distributed teams is
aimed at teams that are both temporary and ad hoc. The authors argue that while distinctions
have been made for temporal, spatial and organizational dimensions, team lifespan (short-term

vs. ongoing) has been largely ignored. Short-term teams (e.g. project teams assembled to meet a
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specific objective) often have set deadlines to meet goals, operate under time pressure, and
perform one task cycle (Devine, Clayton, Philips, Dunford & Melner, 1999). Relationships that
manifest in the short-term may not extend to long-term team functioning. Alternatively, long-
term relationships that do not manifest in the short term may be overlooked. Evidence presented
by Kelly & Loving (2004) suggests that this may due in part to a focus on task-related interaction
goals (as opposed to interpersonal interaction goals) among team members who operate within
limited time constraints. In addition, temporary teams may interact differently due to the fact that

there is no anticipation of future interaction (Saunders & Ahuja, 2006).

Configuration

Configuration, perhaps currently the most underexplored dimension of distribution, is
defined as the number of geographic locations represented by the team and the relative number
of members at each site (O’Leary & Cummings, 2007). Although configuration is a fundamental
characteristic of geographically distributed teams (GDTs), research addressing the issue at the
team-level is sparse and has only recently started to gain attention (O’Leary, 2002).
Unfortunately, past studies exploring the effects of geographic distribution often conceptualize it
as a dichotomous variable (distributed vs. face-to-face teams), and thus they do not capture other
configurations (e.g. partially distributed team structures -see table X) common in today’s
organizations and limit the conclusions that can be drawn (Stagl et al., 2007).

According to O’Leary & Cummings (2007), two key aspects of the configurational
dimension of dispersion are the isolation of individual team members and the balance or
imbalance of subgroups at different geographical locations (see table 2 for a list of possible

configurations). Both of these variables can present challenges to team process (e.g.,
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communication, knowledge coordination) in terms of intergroup relations between locations,

majority/minority conflicts, and subgroup formation (e.g. Bos, Shami, Olson, Sheshin, & Nan,

2004; Mortenson & Hinds, 2001). Furthermore, feelings of separation and remoteness from the

team are likely to increase for those who are the sole team members (e.g. isolates) at a

geographic location. Taken together, these issues represent a significant challenge for interaction

among distributed team members. While the importance of configuration has been noted and

discussed (e.g. O’Leary & Mortenson, 2007), empirical investigation is limited. Therefore, as

this represents a substantial gap in the literature, configuration and its top-down impact on team

process is the focus of the current effort and will be covered in greater detail in subsequent

chapters.

Table 2. Potential team configurations

Configuration

Definition

Cite

% Fully co-located

°

Balanced subgroups

X/
°

Imbalanced subgroups

X4

Imbalanced with
isolates

L)

o0

Fully distributed

Teams where all members are
in the same geographic
location

Teams with a balanced
number of members at each
location and no geographic
isolates

Teams with an uneven number
of members at each location,
and whose structures do not
include any isolated members
Teams with an uneven number
of members at each location,
and whose structures includes
at least one isolated member
Teams where all members are
completely dispersed, with no
two members at the same
location

O’Leary & Mortensen, 2005

O’Leary & Mortensen, 2005

O’Leary & Mortensen, 2005

O’Leary & Mortensen, 2005

O’Leary & Mortensen, 2005
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Summary

Removing the limitations imposed by physical location and temporal distance when
composing teams has potential benefits for the team and the organization within which it is
nested. However, distribution adds an additional level of complexity to team performance and
has been evidenced to produce obstacles to effective team processes such as communication and
coordination (Fiore, Salas, Cuevas, & Bowers, 2003). Furthermore, distribution may inhibit the
development of cognitive and affective emergent states that have been evidenced to facilitate
performance such as trust (Jarvenpaa, Knoll & Liedner, 1998), transactive memory systems
(Kanawattanachai & Yoo, 2007) and cohesion (Fiore et al., 2003).

As is clear by the previous descriptions, the dimensions of distribution can overlap and
often cause similar barriers to performance. However, | argue that they are unique enough to be
considered separately. Although in some cases one dimension may be a prerequisite to another
(e.g. for a team to be temporally distributed, they must also be geographically distributed), this is
not always the case (e.g. a geographically distributed team may all reside in the same time zone).
Research on distributed teams is still in its nascent stages, and exploration into the impact of
specific dimensions is valuable but limited. However, authors have begun to lay the theoretical

groundwork on configurational distribution, making this an area ripe for empirical investigation.

Transactive Memory Systems

In a review by Mathieu, Maynard, Rapp, & Gilson (2008) summarizing the progress
made in team effectiveness research, the authors assert that there is a gap in the literature
exploring the role of emergent states (e.g. team cognition) in global teams. Indeed, while team

cognition research has grown substantially in the past decades, relatively few studies have looked
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at the impact of contexts such as virtuality and distribution on the coordination and integration of
team member knowledge (see Cramton, 2001; Espinosa, Slaughter, Kraut, & Herbsleb, 2007,
Kanawattanachai & Y00, 2007; Kotlarski & Oshri, 2005; Sole & Edmondson). Even fewer
studies have discussed the specific dimension of configurational distribution and its influence on
team cognition (see O’Leary & Mortenson, 2010). Given the prevalence of distributed teams and
the unique structures (e.g. balanced and imbalanced subgroups) they take on in the real world,
this is a gap that needs to be addressed if we are to more fully understand how distributed teams
operate.

Therefore, the following section explores a critical team-level cognitive emergent state
(i.e. transactive memory systems) and how configurational distribution may impact its
emergence. Recently, researchers have begun to turn to the literature on self-categorization and
group dynamics in exploring the complex relationships between distribution and team outcomes
(e.g. Polzer, et al., 2006). I aim to extend this work by utilizing theory on intergroup relations,
including Social Identity theory (Tajfel & Turner, 1986) and Self-Categorization Theory (Turner,
Hogg, Oakes, Reicher, and Wethererall, 1987), as a foundation to explain how balanced or
imbalanced subgroups may facilitate or impede the emergence of a highly functioning TMS.
Furthermore, the review and hypotheses that follow aim to begin unlocking what Wildman and
colleagues (2012) call the “black box” of team cognition research. The authors assert that much
extant work focuses on the relationship between knowledge constructs and performance, while
largely ignoring the cognitive, behavioral, and affective variables that may be mediating this
relationship. Therefore, as plan formulation is an essential team process (and may be even more

important in teams that engage in knowledge-intensive tasks), | examine how transactive
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memory systems influence the degree to which distributed teams engage in effective plan

formulation.

Overview of Transactive Memory Systems

A TMS has been defined as “the shared division of cognitive labor with respect to the
encoding, storage, retrieval, and communication of information” (Hollingshead, 2001, p. 1080).
While similar to other team cognition variables (e.g. shared mental models), transactive memory
systems focus on knowledge that is distributed among the team. The theory behind transactive
memory was developed by Wegner, Giuliano, and Hertel (1985) as a means of describing how
intimate couples depend on each other to store and recall information. This concept was then
advanced beyond the dyadic level (e.g. Liang, Moreland, & Argote, 1995), and is now used as a
means to explain how teams coordinate the distributed knowledge needed to execute cognitively
demanding tasks. TMSs, therefore, can be thought of as an underlying mechanism by which
distributed information is organized and utilized to achieve team-level goals.

TMSs have traditionally been conceptualized as a collective cognitive emergent state, and
are critical for collaborative goal attainment in teams (Bedwell et al., 2012). While emergent
states originate in individual interaction, they manifest at the team level and can be defined as
“constructs that characterize properties of the team that are typically dynamic in nature and vary
as a function of team context, inputs, processes, and outcomes” (Marks et al., 2001, p. 357).
They are formed by both the task-related and informal (i.e. social) interaction of individuals, and
are constrained by the contextual environment within which the individuals operate (Kozlwoski
& Kilein, 2000). Indeed, environmental features of the environment can influence the formation

of a team’s TMS (e.g. acute stress; Ellis, 20006).
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According to Lewis (2003) a TMS emerges when team members draw on others’
knowledge and combine the requisite information to achieve interdependent goals. Therefore, a
functioning TMS must consist not only of member expertise (i.e., individual memory systems),
but also knowledge of others’ area of expertise. Specifically, Lewis (2003) delineates three
dimensions: (1) specialization (the structure of knowledge held by team members, or where
specific expertise lies within a team), (2) coordination (effective, organized processing of
information), and (3) credibility (member’s perceptions of the reliability of others’ knowledge).
According to Brandon and Hollingshead (2004), the optimal state of a TMS is convergence and
is reached when all members share an accurate, common, and validated understanding of the
location of expertise. When convergence exists, new information is efficiently funneled to the
appropriate expert, and encoded information is both accessed and shared as needed.

The relationship between a team’s TMS and performance has been well established (e.g.,
Austin, 2003; Lewis, 2004; Zhang, Hempel, Han, & Tjosvold, 2007). TMSs have been linked to
additional positive team outcomes such as an increase in requesting and accepting back-up when
needed (Smith-Jentsch, Kraiger, Cannon-Bowers, & Salas, 2009), learning as well as the transfer
of learning to other tasks (Lewis, Lange, & Gillis, 2005), and member satisfaction (Michonov,
Olivier-Chiron, Rusch, & Chiron, 2008). Several explanations for the positive impact of an
effective team-level TMS exist. Individuals act as an external knowledge source for others,
resulting in a larger pool of information than would otherwise be possible for any one individual
(Wegner, 1986). According to Kozlowski & Bell (2003) the specialized knowledge held by
experts is likely to get deeper, given that each expert is responsible for encoding information in
their unique area. In addition, specialization will reduce the cognitive load on each member and

also reduce duplication of efforts. According to Rau (2005) members are only responsible for
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their own area of expertise and knowledge of the expertise of others, and this allows for greater
task-coordination.

The conceptualization of TMS is beginning to move toward that of a hybrid construct, or
a blend of both emergent state and team process (Mathieu et al., 2008). Specialization refers to
the blueprint or pattern of knowledge throughout the team; the location of expertise. Credibility
stems from the characteristic or qualities of an individual and refers to how reliable a members’
information is as perceived by others. These dimensions, therefore, are cognitive in nature and
emerge from the dynamic interactions of team members. Coordination, alternatively, is a
behavioral team process as it refers to the actual transactions that transpire among individual
team members. These transactive processes refer to (1) comparing individual knowledge, (2)
establishing expertise, (3) searching for needed information, and (4) communicating information
(Hollingshead, 1998a). In a recent review conducted by Lewis and Herndon (2011), the authors
assert that the common definitions of TMS often focus only on a “shared understanding” and
ignore the differentiation of knowledge as well as the process component. Furthermore, the
authors stress the dynamic nature of TMS functioning, asserting that the structural components

influence the encoding, storage, and retrieval processes, in turn serve to update the structure.

Antecedents of a TMS
Several compositional, psychosocial, and contextual factors have been linked to the
emergence of an effective or ineffective TMS. One such factor is the knowledge of one’s own
unique expertise and awareness of the fact that others members hold unique task-relevant
information as well (Lewis, 2004). Stasser, Stewart, and Wittenbaum (1995) found that when

team members were explicitly told others had unique information and given the specific details
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about each member’s expertise they performed better on a hidden profile task. In the absence of
explicit information, team members may base assumptions of expertise on surface-level
demographic characteristics. For instance, Thomas-Hunt and Phillips (2004) found that gender
affects the degree to which others ascribe expertise as well as a team’s ability to utilize expertise
to complete a knowledge-intensive task. Ethnicity is another demographic variable that can
influence the recognition of expertise, and exerts a stronger influence on teams with a short
lifecycle (Bunderson, 2003). In addition, team process variables can potentially influence the
effectiveness of a team’s TMS.

Communication, which enables members to exchange information about their own
expertise and solicit the expertise of others, is another often studied antecedent of a team’s TMS.
Lewis (2004) found that the frequency of task-oriented communication can improve initial
development of a TMS in teams as well as the maturation of a TMS over time. However, the
author also found that this effect did not hold for teams using computer-mediated
communication. Also looking at communication mode, He, Butler, and King (2007) found that
face-to-face communication had a positive influence on member’s ability to locate expertise, but
computer-mediated communication did not have a significant effect. Overall, these studies
provide support for the importance of face-to-face communication.

Team conflict can be relationship- or task- oriented, and may also influence the
effectiveness of a team’s TMS. Relationship conflict involves interpersonal incompatibility, and
can undermine focus on the task and cooperation among team members (Mannix, Griffith, &
Neale, 2002). Rau (2005) suggests two explanations (1) conflict can lead to distrust, or an
unwillingness to rely on other members, or (2) conflict may prevent a team from initially

developing awareness. The author found that an awareness of location of expertise in the team

21



positively predicts performance, but that this relationship does not hold when there is a high level
of relationship conflict present.

Psychosocial constructs and social relationships can impact the degree to which members
are willing and able to utilize expertise effectively. Trust has been conceptualized as both an
important dimension of TMS (e.g. Kanawattanachai & Yoo, 2007) as well as an antecedent. As
an antecedent, trust can be parsed into at least two dimensions that each have a unique effect on
both the structure of knowledge and transactive processes: (1) trust in members’ task-related
ability, and (2) interpersonal trust (Akgin, Byrne, Keskin, Lynn, & Imamoglu, 2005; Ashleigh &
Prichard, 2012). Prior familiarity with team members also significantly influences TMS
emergence, as members are more likely to have first-hand knowledge of each other’s’ expertise
(Lewis, 2004). In addition, teams comprised of familiar members are more likely to share their
own unique knowledge as well as consider information given from other team members
(Gruenfeld, Mannix, Williams, & Neale, 1996).

Finally, characteristics of the operating environment play a critical role in the
effectiveness of a team’s TMS. Task interdependence is central to the development of a TMS
(Wegener et al., 1991), and therefore the level of interdependence is an important variable. In a
study conducted by Zhang and colleagues (2007) task- and goal- interdependence were both
found to be positively related to TMS emergence. Furthermore, Akgiin and colleagues (2005)
found task interdependence increased the positive relationship between TMS and critical team
outcomes. As previously mentioned, stress can also affect the development of a TMS, but the
direction of the relationship depends on the type of stressor introduced. While a hindrance
stressor (e.g. role conflict) negatively relates toTMS emergence, a challenge stressor (e.g. job

complexity) may actually serve to promote emergence (Pearsall, Ellis, & Stein, 2009).
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While TMSs have received much attention in face-to-face teams, there is very little
evidence on the antecedents to effective TMSs in distributed teams that rely heavily on virtual
communication. However, initial findings suggest the literature on traditional teams may be
leveraged to understand TMSs in a distributed environment. For example, Kanawattanachai &
Yoo (2007) suggest that the frequency and type of communication may affect the dimensions of
TMS in distributed teams as well. Specifically, the authors found that the frequency of initial
task-oriented communication played a crucial role in member’s knowledge of expertise location
and level of cognition-based trust. Furthermore, once a team’s TMS had been formed,
coordination of task-knowledge became central to team performance.

Configuration, as a dimension of distribution and the focus of the current study, has been
initially explored as a potential antecedent to the effectiveness of a team’s TMS. O’Leary &
Mortensen (2010) found that distribution led to a change in group dynamics, and that the
formation of subgroups in distributed teams led to a less effective TMS. However, research in
this area is limited and much more work remains to be done.

In sum, teams are capable of synergistically combining individual team member
competencies (e.g., knowledge) to perform above and beyond the ability of any one member
(Salas, Goodwin, and Burke, 2009), and TMSs may be a critical element behind this
phenomenon. Initial findings indicate distribution may have a negative effect on a team’s TMS,
and are especially concerning because an effective TMS may be key to successful performance
in a distributed environment (Kotlarsky & Oshri, 2005). Given the nature of distributed teams, as
will be covered in the following section, both ability and motivation to engage in transactive
processes are likely affected by configurational distribution. Therefore, further empirical

investigation into how distribution affects this team-level cognitive variable is needed.
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TMS and Configurational Distribution

As previously stated, geographically distributed teams are frequently composed of
members with the diverse knowledge necessary to successfully execute complex, cognitively
demanding tasks. Often, the wide range of requisite knowledge is not available in a single
location, or knowledge is embedded within different geographic markets (Griffith & Neale,
2001). While distributed expertise has the potential to increase team performance (e.g. through
an increased knowledge base), it may actually have a detrimental effect when members do not
gain access to the team’s complete pool of information. Sole and Edmondson (2002) propose
that functional or occupational diversity can lead to miscommunication, and that information
does not always flow easily between work sites. Indeed, the nature of a GDT can impact the
degree to which teams are able to integrate and utilize the diverse knowledge held by members
who are not co-located. Therefore, effective and efficient knowledge structures that facilitate the
integration of unique information may be especially critical in teams whose members reside at
disparate geographic sites.

GDTs may experience what Carton and Cummings (2012) classify as identity-based
subgroups due to differences in physical location, with intergroup processes grounded in social
identity. Geographic locations provide a natural basis for identification, and can affect the extent
to which members are willing and able to integrate individually held knowledge. Recent
empirical investigations have considered configuration a type of team diversity, and therefore
turned to the literature on social categorization. Theories in this domain are distinct in the way
they explain identity formation and the resulting processes; however, they all point to similar

outcomes from the dynamic interactions of diverse subgroups. The few extant empirical studies
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on configuraton have mostly looked at balanced subgroups (e.g. Polzer et al., 2006), while

imbalance within subgroups has received very little attention.

Subgroup Formation and TMS

Crawford and Lepine (2013) put forth three fundamental elements of structure that
describe the essential patterns of team interaction, one of which is subgrouping. Subgrouping can
present obstacles to communication and transfer of resources within the team (Scott, 2000). In
fact, adverse or impeded interaction between subgroups at separate locations is likely to be the
root cause of much of the process loss in distributed teams. Therefore, extant research on the
formation and influence of subgroups can be leveraged to understand how subdivided teams
impair the team processes essential for the development of an effective TMS.

Many theories of intergroup relations were originally introduced to explain the
relationship between diversity in team composition and team outcomes. Originally, diversity was
often defined in terms of demographic variables, such as race, nationality, gender, and age (Lau
& Murnigham, 1998). Theories of subgroup dynamics have since been extended to include
diversity based on a number of different characteristics that stem from within and outside the
team, including ideological diversity, education, tenure, functional background, and
organizational characteristics (Bezrukova et al., 2012; Dyck & Starke, 1999; Rico et al., 2012;
van Knippenberg et al., 2011). Most recently, configuration has been argued as a team-level
compositional variable, with diversity represented by differences in the number of sites as well
as the number of members at each site (O’Leary & Mortensen, 2010).

Social Identity Theory (SIT), pioneered by Tajfel and Turner (1986), is often cited as an

explanatory concept behind intergroup relations. SIT suggests that individuals define themselves
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by their perceived membership in a group and that they in turn gain emotional and value
significance from this association. Members may view the group to which they belong, the
ingroup, differently from outgroups resulting in ingroup favoritism and bias. Favoritism is
defined as “any tendency to favor the ingroup over the outgroup, in behavior, attitudes,
preferences or perception” (Turner, Brown, & Tajfel, 1979, p. 187). The underlying hypothesis,
according to Turner and Onorato (1999), is that social comparisons based on identity result in
pressure to differentiate ingroups as superior in order to attain a positive view of one’s self and
group. While not necessarily grounded in aggression or hostility toward the outgroup, favoritism
can cause members to more positively evaluate others of their own group in terms of both social
and task-related competencies. Ingroup bias, on the other hand, develops when favoritism is
unfair, judgments are made without evidence, and treatment of the outgroup is discriminatory.
Self-Categorization Theory was developed by Turner (1985) as an extension or
elaboration of SIT, namely to address questions that arose from the original theory. Specifically,
Hogg and Terry (2000) assert that Self-Categorization Theory addresses the social cognitive
processes through which an individual’s identity is formed (i.e. self-categorization and
depersonalization). A central tenet of the theory is that individuals categorize themselves and
others based on group prototypes, or sets of attributes that characterize a group and distinguish it
from others. Group members are therefore seen as encompassing a certain prototype and less as
unique individuals, a process which the theory refers to as depersonalization. In turn, self-
categorization leads individuals to identify themselves as part of a distinct ingroup. Taken
together, these theories provide the foundation for how a team’s physical structure, considered as

a type of team diversity, forms a basis for identity.
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Subgroups formed by members in physically distinct locations have been theorized to
have a negative impact on a number of team processes and psychosocial states (e.g. cohesion,
communication, and task and relational conflict; Axtell, Fleck, and Turner, 2004). Cramton and
Hinds (2005) suggest that, if not managed correctly, an ‘us’ versus ‘them’ attitude can give rise
to ethnocentrism and escalated conflict. Polzer and colleagues (2006) found evidence to support
that subgroups in GDTs lead to heightened conflict and reduced trust. Findings from Hinds &
Morternson (2005) corroborate with this evidence, and suggest that GDTs experience more task
and interpersonal conflict than their collocated counter parts. Through the lens of SIT, self-
categorization results in the positive perception or bias toward other ingroup members.
Depersonalization extends these favorable perceptions uniformly to all ingroup members, and
thus results in a pattern of ingroup liking, trust, and harmony (Hogg, 2006). Overall, these
findings, coupled with the logistical constraints inherent to GDT functioning (e.g. reduced face-
to-face communication, lack of shared experiences), can hinder the effectiveness of team-level
cognitive variables.

In fact, Cramton and Hinds (2005) suggest that differences in physical location can
actually intensify the tension in subgroup interactions, and acknowledge that information sharing
may suffer in the process. In a field study of geographically distributed collaborative project
teams, Cramton (2001) uncovered several of the barriers to establishing mutual knowledge
structures. These include failure to share contextual information, unevenly distributed
information, difficulty communicating information, and differences in informational access.
Taken together the barriers result in an adverse effect on information exchange and
interpretation, and ultimately on the formation of mutual knowledge and the effectiveness of

dispersed collaboration.
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In one of the only empirical investigations to look at configuration of a GDT and TMS
emergence specifically, O’Leary and Mortensen (2010) proposed that the boundaries imposed by
subgroup formation would hinder the effectiveness of the team knowledge structure. The authors
found that teams comprised of subgroups identified less with the overall team and had a
significantly lower transactive memory system than teams without subgroups. This may owe to
the fact that many of the aforementioned factors leading to a highly functioning TMS (e.g. face-
to-face communication) are impeded or obviated in a GDT. In fact, configuration may impact the
dimensions of a TMS separately by inhibiting the extent to which members recognize expertise

and the reducing the perception of outgroup member credibility.

Subgroups and emergence of TMS specialization

Subgroups formed by configuration may affect not only a team’s ability to share and
integrate knowledge, but their willingness and motivation to do so as well (Ren & Argote, 2011).
For a transactive memory system to begin, members must learn something about one another’s
specialization (Wegner, 1987). Put another way, members must be aware of the location of
knowledge within the team (i.e. who knows what) in order for it to be utilized at the team level.
Perceived expertise can be achieved through the identification of specific or task-related cues
(e.g. organizational tenure, educational achievements) or diffuse cues (e.g. gender, ethnicity),
and effects an individual’s influence within a group (Bunderson, 2003). Cue recognition can be
achieved through self-disclosure, information gathered through task-related conversation, or
shared experiences. Unfortunately, many of the means by which members recognize expertise
cues are limited in GDTs. Members of GDTs have less opportunity for interpersonal interaction,

and communication between distributed members is less frequent. Those individuals who are not
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co-located do not have the same opportunities to share common experiences as their co-located
members, and furthermore often lack familiarity and a history together. Therefore, awareness of
specialized knowledge presents a significant challenge. While subgroups may easily recognize
intragroup knowledge, knowledge across subgroups may be more difficult to uncover.

To compound this issue, as individuals categorize themselves by membership in
particular subgroups or roles, it leads to self- and other-stereotyping based on the relevant
characteristics (Turner and Onorato, 1999). This in turn may cause members of an ingroup to
view themselves as having more in common with other ingroup members and to view outgroup
members as being distinct, thus reducing the desire for interpersonal interaction with the
outgroup. Furthermore, self-categorization leads to the “outgroup homogeneity effect” (Turner,
Oakes, Haslam & McGarty, 1994), where outgroup members are viewed as more homogenous
than ingroup members. If outgroup members are perceived as relatively similar to one another,
and there is less opportunity and desire for interaction with them, it becomes unlikely that they

will be attributed specific expertise by members of another subgroup.

Subgroups and emergence of TMS credibility

Subgroup boundaries can also hinder member’s perceptions of the credibility of outgroup
members’ information. Specifically, team members may judge information that resides within
members of their ingroup as more credible due to a general preference for ingroup members (i.e.
ingroup favoritism) and a tendency to evaluate their competencies (i.e., knowledge, skills, and
abilities) more favorably. In turn, they may seek and employ knowledge from ingroup members
more frequently than that of outgroup members. If conflicting opinions exist between subgroups,

members are likely to have more confidence in their own ingroup members’ opinions regardless
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of expertise. In extreme conditions bias behavior may cause subgroups to actively avoid sharing

and accepting information from an outgroup member. Evidence for the emergence of bias can be
found in Cramton’s (2001) field investigation of distributed project teams. The author found that
subgroups actively withheld task-relevant information from outgroup members.

Decreased levels of interpersonal and task-related trust may also impact the credibility of
team member knowledge across subgroups, and thus members’ willingness to integrate
knowledge from an outgroup member. Politis (2003) found that trust has a significant positive
relationship on the facets of knowledge acquisition, or the obtainment of information from those
with the relative expertise. The author goes on to suggest that trust will not only affect the degree
to which members seek information, but also the degree to which the expert feels safe disclosing
information. Jarvenpaa , Knoll, and Leidner (1998) explored whether trust can be developed in
teams who (1) do not have a past history and (2) are geographically dispersed. The authors
posited that lack of previous shared team experiences as well as disparate geographic locations
would both impede the potential for trust. Furthermore, through an analysis of case studies the
authors found that while it is possible for these teams to develop a type of ‘swift’ trust, it is easily
broken. Ingroup favoritism may lead members of a subgroup to trust each other’s task-related
information more than outgroup members, thus attributing them more credibility. In addition, as
outgroup members are viewed as homogenous, if one member of an outgroup provides unreliable

information, the negative consequences for trust may extend to all members at that location.

Summary

In sum, the awareness of knowledge within a GDT will be hindered due to reduced cue

recognition across subgroups and the stereotyping of both ingroup and outgroup members.
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Reduced opportunity and desire for social interaction will limit the opportunity to learn more
about outgroup members and thus members will likely adjust their original perceptions to create
more accurate attributions of expertise. Credibility of outgroup members, and thus the
willingness to seek and accept information from them, will suffer due to ingroup favoritism and
bias as well as decreased levels of both task and interpersonal trust . Because of these barriers to
an effective TMS, task-relevant knowledge of disparate subgroups may not become part of the
larger collective pool from which the team can draw. Even if expertise is recognized, if

credibility is not established expert knowledge may not be utilized by outgroup members.

Configurational Structures and TMS

Self-Categorization Theory refers to the salience of an identity, or an individual’s
readiness to act on categories that appear relevant and useful as well as the match between
perceived category and the reality of the situation (Turner, Hogg, Oakes, Reicher, and Wehterall,
1987). The authors stress that the salience of an identity is variable, and depends on the
immediate context of the situation. According to Hogg (2000) people tend to draw on categories
that are either chronically accessible (e.g. frequently employed) or situationally accessible (e.g.
perceptually salient). They then compare the category to the social field to investigate fit, or the
degree to which a category accounts for similarities and differences among individuals. Once the
ingroup category is activated, it then accentuates the distinctiveness of each group and
depersonalizes behavior.

Polzer and colleagues (2006) suggest members may use differences in geographic
location as a basis for self-categorization. Geographic distribution provides for objective,

structural diversity that is readily observable between subgroups and cannot be ignored or
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overlooked (O’Leary & Mortensen, 2010). Membership in a particular subgroup is both highly
predictable and relatively unchanging. Furthermore, division based on geographic location is
inherently related to knowledge-based interdependent tasks, as information must move both
within and between sites. | argue that the probability of the perceived salience of subgroup
differences based on configuration will be high.

The literature in which diversity is based on geographic configuration is still in its
nascent stages, and there is dearth of empirical investigation on the relationship between
subgroups based on location and team outcomes. However, the disparate team configurations
that exist (i.e., co-located, fully distributed, balanced, and imbalanced) may hold implications for
subgroup formation and the degree of negative subgroup interaction. This in turn may

differentially impact the effectiveness of a team’s TMS.

Co-located Teams

Co-located teams do not have the opportunity to form subgroups based on location, and
therefore will not realize the same negative consequences of geographic distribution.
Interpersonal interaction will not be impeded by the ingroup-outgroup status and conflict that is
engendered from self- categorization with a specific work site. Ingroup status, and the
subsequent bias and favoritism, may in fact be attributed to the entire team. Members therefore
will benefit from both the increased opportunity and desire to share individually held information
with teammates, and to accept and integrate information from others more readily.

The physical limitations inherent to configuration will also be avoided. Co-located teams
are able to meet face-to-face more often and have a greater opportunity for interpersonal

interaction. Increased frequency of communication, as well as the possibility of spontaneous

32



communication, should positively influence a team’s ability to locate knowledge. Conflict may
be mitigated as misunderstandings that arise from miscommunication and lack of nonverbal cues
should be limited. These teams will also be more likely to benefit from familiarity and shared
experiences with other members. Finally, members will also benefit from direct access to the full
knowledge base of the team.

Therefore, | propose that co-located team structures (i.e. teams who do not experience
subgroup formation on the basis of physical dispersion) will result in a more effective TMS:

Hypothesis 1a: Co-located team structures will have a more effective TMS as compared to
balanced or imbalanced subgroup structures.

Fully Distributed Teams

Distributed teams configurations that do not contain balanced or imbalanced subgroups
(i.e. fully distributed teams) will still experience the negative impact of geographic distribution,
but to a lesser degree. According to O’Leary and Mortenson (2010) geographically isolated
members are viewed as unique to the remainder of their teammates, thus combating the outgroup
homogeneity effect and increasing the probability that others will attribute them expertise and
seek information from them. Furthermore, as they have no co-located members with which to
form a bond, isolates are more apt to put forth effort to interact and seek knowledge from
outgroup members.

As there is a weak basis for self-categorization into subgroups, isolates are more likely to
identify with the overall team and will not experience the same categorization-driven tensions
that drive conflict (O’Leary & Morternson, 2010: Polzer et al., 2006). There is only one
individual at each geographic location, and so there is no basis for majority-minority group

conflict. Therefore, | argue that these team structures will experience potentially deleterious
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subgroup relationships to a lesser degree, and will have a more effective TMS than other

distributed configurations.

Hypothesis 1b: Fully distributed team structures will have a more effective TMS as compared to
balanced or imbalanced subgroup structures.

Balanced Subgroups

Teams comprised of balanced subgroups, or two subgroups with an equal number of
members at each location, may result in the greatest degree of negative subgroup interaction.
Thatcher, Jehn, and Zanutto (2003) found that balanced subgroups gave rise to the highest levels
of conflict. Polzer and colleagues (2006) also found evidence that balanced groups encountered
both affective and task conflict. The authors assert that increased conflict is engendered from
equal size and power. Lau and Murningham (1998) suggest equal size may cause subgroups to
be diametrically opposed, or completely opposite in position, which intensifies any potential
negative interaction.

Nishii and Goncalo (2008) propose a related explanation for increased levels conflict
based on Competition Theory. The authors suggest that teams often perceive competition over a
finite set of resources, and when subgroups are of equal size, they are more likely to perceive
their dominance and resources are threatened. This in turn can lead to increased competition and
conflict. Competition can cause subgroups to put their own goals above the goals of the larger
collective (Beersma et al., 2003), and may cause members of different subgroups to withhold
knowledge, or be unresponsive or incomplete when responding to a request for knowledge.

Ultimately, heightened conflict can restrict the flow of information between subgroups.

While the literature on task conflict and team level outcomes is contradictory, relationship
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conflict has been consistently shown to exert a negative influence on variables such as member
commitment and performance (DeDrue & Weingart, 2003; de Wit, Greer, & Jehn, 2012). In
terms of a team’s TMS, relationship conflict can not only lead to difficulties in knowledge
location, but can restrict member’s use of an established TMS. Specifically, interpersonal
conflict can result in threat anxiety that limits a member’s desire to depend on others for
information as well as their ability to process new information once received (Pelled, 1996; Rau,
2005).

Balanced subgroup also experience lower levels of identification-based trust (Polzer et
al., 2006). Trust, an important antecedent to the effectiveness of a team’s TMS, may be
especially important in GDTs. Jarvenpaa, Knoll, and Liedner (1998) suggest that for distributed
teams, trust is the foundation of open and effective information exchange. Low levels of trust
could also result in an unwillingness to rely on members of the outgroup for information. It could
also affect the degree to which outgroup member information is seen as credible.

In sum, I assert that teams with balanced subgroups represent the most potential for
deleterious intergroup dynamics, and are therefore likely to experience the greatest decrement to
team level knowledge structures. Specifically, balanced subgroups can lead to heightened
conflict and reduced levels of trust between geographic locations, both previously established as
having negative associations with TMSs. Conflict and reduced trust may restrict members’
motivation to share information, as well as cause outgroup members’ information to be perceived
as less credible. Therefore:

Hypothesis 1c: Teams with balanced subgroup structures will have a significantly less effective
TMS as compared to co-located, fully distributed, or imbalanced structures.
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Imbalanced Subgroups

Imbalanced configurations contain an unequal numbers of members across separate
geographic locations. While these teams will still experience the challenges imposed by
geographic boundaries, the negative outcomes of subgroup interaction may occur to a lesser
degree than in balanced teams. For instance, subgroups with the same number of people at each
location will have unique information held by each member spread evenly across the team. In
contrast, imbalanced teams will contain one subgroup with a numerical majority and therefore
will have more unique information held in one location. Members of the majority group will
have direct access to a larger portion of team member knowledge, and more opportunity to
interact and become familiar with team members. In turn, they will be more likely to locate and
utilize unique member knowledge. Additionally, a larger percentage of the team will be
attributed in-group status, and extended favoritism and bias that positively affects the desire to
seek and share information.

The larger subgroup may also have more opportunity for the development of what Nishii
& Goncalo (2008) refer to as cross-cutting subgroups (e.g. based on gender, age, or ethinicity).
Cross-cutting subgroups distort the lines between ingroups and outgroups and weaken strong
subgroup identification. In imbalanced teams, there are not only more co-located members with
which to form cross-cutting subgroups, but also more opportunity to learn about additional
member characteristics through interpersonal interaction. According to the authors, conflict is
also lessened in subgroups of unequal size because the larger group does not perceive the smaller
to be a serious threat to resources.

In sum, imbalanced subgroups will still suffer from ineffective subgroup interactions

caused by geographic distribution. While this may ultimately impact the effectiveness of a TMS,
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it may be to a lesser extent than balanced team configurations. A larger portion of the team will
have access to a greater percentage of knowledge. Cross-cutting subgroups and reduced conflict
will mitigate negative intergroup interactions. Therefore:

Hypothesis 1d: Imbalanced subgroup structures will have a more effective TMS than balanced
subgroup structures.

Team Process: Plan Formulation

One significant challenge for distributed teams is the high potential for process loss, and
subsequently the inability to realize the process synergy often experienced in face-to-face teams
(Kirkman, Rosen, Gibson, Tesluk, & McPherson, 2002). As mentioned previously, there is an
increased dependence on cognitive skills as the nature of tasks changes, and cognitive processes
such as monitoring, planning, and decision making are critical to this emerging information-
based work (Cooke, et al, 2003). Therefore, plan formulation represents a critical distributed
team process, and is understudied in the literature on teams (in both face-to-face and distributed
context). While plan formulation has been highlighted in recent models of team performance
(e.g. Burke Stagl, Salas, Pierce & Kendell, 2006), it has been largely ignored in comparison to
other key team processes such as communication and coordination. Furthermore, as previously
stated, information management that occurs prior to task execution (e.g. planning) may be even

more salient in distributed teams as it may mitigate the effect of process loss (Fiore et al., 2003).

The Role of TMS
While the relationship between a team’s TMS and team performance has been well-
established, there has been a lack of empirical work on how this team-level cognitive variable
may impact a team’s ability to engage in effective processes. Put another way, the explanatory

mechanisms through which TMS improves performance are largely unexplored, especially in

37



distributed environments. Stout & Salas (1993) assert that planning can be used by teams either
before or during task execution to exchange knowledge relevant to the task’s requirements,
including roles and responsibilities, the informational requirements of other members, and team
expectations. The authors propose that effective planning can ultimately lead to better team
decisions. Theoretical frameworks (e.g. Foire et al., 2003) suggest that this team function may be
even more essential in distributed teams.

Plan formulation is defined as the phase in which the team develops a task strategy and
then decides on a course of action (Salas, Rosen, Held, & Weismueller, 2008). Teams recognize
cues in the task environment, and then draw from the team-level knowledge pool to address
them. In teams with distributed knowledge, each member holds a part of the information
necessary to form an accurate and effective task strategy. Therefore, the team’s ability to locate
members with the required knowledge should impact the quality and comprehensiveness of the
plan. In addition, team members must be able to trust information provided by other members. If
information is not considered reliable, it is unlikely it will be utilized in the plan formulation
process. In addition, Lewis (2004) asserts that matching team members to tasks in the planning
phase is more efficient when task assignments are based on the member’s actual expertise, and
requires knowledge of where expertise resides. Therefore, it is expected that teams who hold an
effective TMS will engage in more effective plan formulation.

Hypothesis 2: 4 team’s TMS effectiveness will positively impact the ability to engage in effective
plan formulation.

Griffith and colleagues (2003) acknowledge that an effective TMS may be more difficult
to develop in teams that work in a virtual environment, including those that are geographically

distributed. However, they argue that a highly functioning TMS can still emerge under certain
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conditions, and that a team’s TMS is responsible for turning individual member’s knowledge
into usable team knowledge. In order for team knowledge to be leveraged in the planning stage
of a task, it is essential that team members are aware of where knowledge resides in the team (i.e.
which members may need additional knowledge, which members are able to supply required
knowledge, etc.). For individual knowledge to become part of the team’s overall strategy for task
execution, it is also critical that members view information as credible.

A team’s configuration, as discussed above, should impact the degree to which
knowledge is shared and integrated at the team level. In turn, this team knowledge structure
allows members to draw from a complete pool of information during the planning phase of task
execution. Therefore, distributed teams with an effective TMS should be able to engage in more
effective plan formulation. Put another way, configuration will affect the team’s ability to engage
in effective plan formulation, and this effect will be full-mediated by the team’s TMS.

Hypothesis 3a-d: The effects of configuration (i.e., co-located, fully distributed, balanced, and
imbalanced) on plan formulation will be fully mediated by the team’s TMS.

Task Cohesion

In addition to cognitive emergent states, affective emergent states (e.g., cohesion) also
arise from the interactions of team members (or subgroups) and have the potential to
significantly alter the direction and strength of the relationship between distribution and team-
level outcomes. Cohesion has been defined as “a dynamic process which is reflected in the
tendency for a group to stick together and remain united in the pursuit of its goals and
objectives” (Carron, 1982; p. 124). While numerous conceptualizations exist, the majority of
researchers now view cohesion as a multi-dimensional construct, with separate facets (e.g. social,

task, belongingness, morale) that differentially effect team process and performance (Bollen &
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Hoyle, 1990; Widmeyer, Brawley, & Carron, 1985). In a review that attempts to shed light on
the inconsistencies in previous findings and move toward a unified operationalization of
cohesion, Casey-Campbell and Martens (2009) cite issues in the reliability and validity of the
most often used four-dimensional measure of cohesiveness (i.e., the Group Environment
Questionnaire; Widmeyer et al., 1985).The authors assert that, taken together with the evidence
presented in recent reviews of the literature (e.g. Carless and De Paolo, 2000; Dyce and Cornell,
1996), a measure that includes only two dimensions of task-and social-cohesion may be of most
value.

Overall, research suggests a negative relationship between distribution and cohesion (e.g.
Cramton, 2001), but does not consider the multi-dimensional nature of the construct. Indeed,
both theoretical and empirical work has largely ignored the differential effects of the separate
dimensions (i.e. social and task) or focused solely on the isolation of the social dimension. As
evidence suggests that the dimensions are independently related to team-level outcomes, this
may result in overlooking each dimensions unique contribution to team process and performance
(Beal, Cohen, Burke, & McLendon, 2003).

For example, Baba and colleagues (2004) suggest that given the lack of opportunity for
interpersonal interaction, communication between distributed team members is less frequent and
comprehensive, which in turn will inhibit group cohesion. In addition, Hinds and Bailey (2003)
assert that technology-mediated communication can lead to negative relational interactions and
affective conflict, which may therefore reduce cohesion in these teams even further. The authors
argue that teams relying on this communication mode will experience less of an overall

belonging to the team.
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However, these reviews do not consider the possibility that the separate dimensions of
cohesion may not be uniformly impacted by distribution, and therefore refer only to overall
cohesion. | contend that, given the fact that the development of task and social cohesion are not
formed on the same basis, we have to consider the dimensions separately in order to more fully
understand cohesion’s role in distribution. Tziner (1982) proposes that social cohesion is based
on a common bond of interpersonal attraction. Task cohesion, on the other hand, is engendered
in the value of high performance and goal attainment, and task cohesive team members will
focus more on task-related communication (as opposed to interpersonal communication) and
efficient completion of goals. Therefore, the emergence of task cohesion may play a unique role
when social cohesion is inhibited by lack of interpersonal interactions.

Specifically, a commitment to the task should help to attenuate the effects of negative
subgroup interaction. Task cohesion stems from individual goal’s being dependent on the
attainment of overall team goals, and is represented by a shared commitment to the group’s goals
and the perceived need for a collective effort. High-levels of task cohesion will cause members
to put forth strong effort and work to overcome boundaries (Zaccaro, Gualtieri, and Minionis,
1995).

Task cohesion affects outcomes such as the group’s level of integration and interaction
(Zaccaro et al., 1995). Beal and colleagues (2003) suggest commitment to the task is also likely
to be reflected in motivation to perform well. Taken together, the effects stemming from task
cohesion (i.e. increased integration and interaction, motivation), may result in individual
members being more likely to put forth strong effort to overcome potential boundaries to
effective subgroup interactions (e.g. ingroup favoritism and bias). Co-located teams are already

likely to experience more interpersonal communication. They have the opportunity for
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spontaneous communication, and do not have to expend additional energy to overcome the
physical and social boundaries of geographic distribution. Task cohesion, therefore, may be even
more instrumental for the effectiveness of a team’s TMS in a distributed setting. Specifically,
task cohesion may mitigate the adverse impact on team knowledge sharing behavior, as members
may be more motivated to share and integrate unique knowledge from outgroup members if it
leads to achievement of shared goals.

Support for this assertion can be found in van Knippenberg, De Dreu and Homan (2004),
where the authors introduce the Categorization-Elaboration Model (CEM). According to the
CEM, the degree of elaboration (the extent to which teams exchange, discuss, and integrate
knowledge) between members with diverse task-relevant information depends in part on the
team’s task motivation. Teams with high task motivation (e.g. from task cohesion), then, may be
more apt to interact with outgroup members despite the fact they are viewed as dissimilar. Meyer
and Shermuly (2012) provide empirical evidence in support of the CEM. The author’s found that
in teams with subgroup division, when task motivation was present in addition to positive
diversity beliefs (i.e. perceiving value in diversity), a higher level of group performance was
achieved.

In sum, task cohesion may have a differential effect on the effectiveness of a team’s TMS
depending on the configuration of a team. It may help distributed teams with subgroups
overcome the boundaries inherent to both the specialization and credibility dimensions of TMS.
Team’s high on this dimension of cohesion will perceive the need for a collective effort, and thus
may be more willing to recognize and utilize outgroup member knowledge. Commitment to the
task may result in motivation to include outgroup members in information exchange, and to

integrate this information into the larger collective pool of knowledge. Furthermore, task
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motivation will result in a higher communication frequency of unique task-relevant information.
Taken together, this dimension is hypothesized to be a significant moderator of the
configuration-TMS relationship, such that task cohesion will help mitigate negative subgroup

interaction in distributed teams. Therefore:

Hypothesis 4a-d: Task cohesion will moderate the relationship between configuration (i.e., co-
located, fully distributed, balanced, and imbalanced) and TMS effectiveness, such that the
positive effect of task cohesion for teams with subgroups will be greater than the positive effect
for teams without subgroups.

Figure 1. Hypothesized relationships between study variables
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Table 3. Overview of Study Hypothesis

Hypothesis Predicted Relationship

% la Co-located team structures will have a more effective TMS as compared to
balanced or imbalanced subgroup structures.

% 1b Fully distributed team structures will have a more effective TMS as compared to
balanced or imbalanced subgroup structures.

s 1c Teams with balanced subgroup structures will have a significantly less effective
TMS as compared to co-located, fully distributed, or imbalanced structures.

s 1 Imbalanced subgroup structures will have a more effective TMS than balanced
subgroup structures.

% 2 A team’s TMS effectiveness will positively impact the ability to engage in
effective plan formulation.

% 3a-d The effects of configuration (i.e., co-located, fully distributed, balanced, and
imbalanced) on plan formulation will be fully mediated by the team’s TMS.

% da-d Task cohesion will moderate the relationship between configuration (i.e., co-

located, fully distributed, balanced, and imbalanced) and TMS effectiveness,
such that the positive effect of task cohesion for teams with subgroups will be
greater than the positive effect for teams without subgroups.
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CHAPTER THREE: METHODOLOGY

Participants

Participants were recruited from both the undergraduate and graduate student population
at universities located within the South East region of the United States. The sample consisted of
320 participants comprising 80 separate four-person teams. Teams were dispersed across the five
conditions as follows: 15 co-located teams, 16 full-distributed teams, 16 imbalanced (3-1) teams,
17 imbalanced (2-1-1) teams, and 16 balanced teams. The final sample consisted of 47% percent
male, with an age range of 18 years to 52 years (M= 19.66, SD= 3.43). The total combined time
for completion of the pre-survey questionnaire and experimental laboratory session (i.e. both the
online survey and in-person requirements) was 3.5 hours. The participants were given a choice of
$24 or 3.25 extra credit points toward university classes as compensation for completion of the

study.

Design

Teams were randomly assigned to one of four distinct configuration conditions. The
configuration manipulation was operationalized as both a varied number of geographic locations
and varied number of members at each location. Configuration ranged from fully distributed (i.e.
with all members at separate physical locations) to varying degrees of imbalance (see table 4 for
configuration conditions). While level of virtuality (i.e. the type and degree of technology used)
represents an important dimension of distributed teams, the purpose of the current paper is to
parse out the specific effects of configuration. Therefore, the communication tool used (i.e.

teleconference) was the same for each team. The design was developed in order to allow for a
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direct comparison of balanced and imbalanced team structures, which has received very little
empirical attention.

Participants were randomly assigned to teams in each of four configurational conditions.
To reduce the chance of pre-performance team member familiarity, precaution was taken to
ensure participants were not given the chance to interact while waiting for the experimental
session to begin. Rooms were located throughout the building, and teams communicated through
the use of video and audio meeting software (i.e. GoToMeeting). The experimenter was able to
monitor and communicate with participants at all times. Although team members could not see
the experimenter, they were able to ask questions if necessary throughout the entire experiment.

Table 4. Distributed conditions of the current study

Configuration of teammates Description
* _* _* _* Fully distributed. Each team member is at a separate geographic
location.
* * - * * Balanced subgroups. An equal number of members are located at each
of two geographic regions.
* f * - * Imbalanced subgroups. There are an uneven number of members

across locations.

Pe-0-1

Task
Teams engaged in a hidden profile task, where each member received a disparate profile
consisting of both overlapping information available to the entire team as well as information
that was unique to each member. In order to successfully complete the interdependent task,
members had to share and integrate their information to make an optimal decision (Mesmer-
Magnus & DeChurch, 2009; Stasser & Titus, 1985). The testbed for the current study was

Democracy 2, a simulation-based computer game that focuses on political strategy. Each team
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member represents a prime minister in control of a fictional country called “Libria”, and holds
unique information on the influential constituents and the policies that they support. Team
members who are not co-located share a screen via GoToMeeting, although only one member
can be in control of the mouse at any given time.

The game consists of 10 separate decision rounds. The teams receive 7 political capital
points each round, which is what they use to change policies that ultimately effect performance
outcomes. Policies differ in the number of political capital points they require to change as well
as the time it will take for them to be implemented (i.e. if the change will take place immediately
or in a future round). The user-interface of the game provides information on constituent
happiness, sectors of the economy and the policies within each, and current expenditures. After
reviewing the current state of the country, teams could choose to make a decision within each
round, or skip through rounds to build up political capital points. After each round, teams were
given feedback on how their decisions affected the state of the economy (debt), as well as the
happiness of constituent groups and what percentage of the population intended to vote for them.
They could then use this information to inform their planning for the subsequent round.

As can be seen, this task represents an ill-defined problem solving context, where there is
more than one correct strategy that leads to goal attainment. In addition, Democracy 2 can be
considered a complex, knowledge-intense task. Team members must collaborate in order to
decide when and how to adjust policies in order to influence the happiness of important
constituent groups and reduce national debt, with the overall team goal of being re-elected at the
end of the final decision performance round. Therefore, performance is derived from the level of
constituent happiness and overall debt. However, some decisions that may benefit one

constituent group may detrimentally impact another. Therefore, the interdependent task requires
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teams to share their individually held information in order to develop an effective overall plan.
Because nowledge was distributed and individuals had to recognize and coordinate the expertise

of others, this makes Democracy 2 an ideal task to investigate TMS emergence.

Procedure

Prior to arrival, participants filled out a pre-survey online. When they arrived at the site
for the in-person portion of the experiment, each team member was randomly assigned to one of
the 12 conditions and given one of four distinct roles (i.e. Prime Minister A, B, C, and D).
Depending on the condition, participants were escorted by the experimenter to one of up to four
rooms located throughout one building. Via online videoconferencing software (GoToMeeting)
the experimenter was able to see and communicate with all participants, while the participants
could only hear the experimenter. In case of questions or technological issues, the participants
could initiate conversation with the experimenter. Members in disparate geographic locations
had to rely on the use of virtual tools to communicate with their team members. Once informed
consent was obtained, the session began.

Prior to the training round, teams were given a brief overview of the task, and asked to
introduce themselves and the role they would be taking on during the experiment. Team
members were encouraged to remember each other’s roles, and told that each member held
unique information. Each session began with a 20 minute training video where team members
learned how to navigate the Democracy 2 simulation as well as the team goal and how to make
decisions that will positively influence performance. Teammates each had materials that
provided tips for playing the game and scrap paper to take notes. After the video, teams engaged

in a two part practice round. First, teams were given a list of tasks to complete during 10 minutes
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of guided practice in order to ensure they were familiar with and understood the game. The
experimenter then went over their performance on the tasks, supplied the correct answers if
necessary, and answered any questions that arose. The second part of practice was unguided, and
teams were given 30 minutes to practice making decisions. The objective of the practice round
was twofold: (1) allow the team to become familiar with the task, and (2) allow interaction with
other team members in order to facilitate the emergence of both cognitive and affective emergent
states.

At completion of the practice round, participants were administered a set of surveys with
measures for both transactive memory systems and task cohesion. After receiving adequate time
to complete the measures, the team performance round began. During this time, participants
could communicate with the experimenter if technical difficulties arose, but otherwise were not
allowed to ask questions directly about the task. Teams were given one hour to complete 10
rounds, with warnings at the 30, 15, and 1 minute marks. During the performance round, each
participant had access to unique information on 5 different sets of constituents, including the
percentage of the population they made up as well as the policies that directly influence them and
the political capital needed to change each policy. At this point, the team is reminded that the
goal is to please the majority of the population and that they each held different information. At
the conclusion of the performance round, participants were debriefed and compensated for their

time.

Measures
A multi-method measurement design was used to collect data throughout the study. An

on-line pre-survey was used to assess demographic information prior to the in-person sessions.
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During the course of the experiment, participants filled out self-report measures of team
competencies. In addition, each session was recorded and then coded using behaviorally
anchored rating scales (BARS) specifically designed for this study. A team of trained raters used
the BARS to assess team process. An objective measure of team performance was obtained from

output from the Democracy 2 simulation.

Task Cohesion

Task cohesion was measured with a scale from Carless and De Paola (2000), which the
authors adapted from Widmeyer, Brawley, & Carron’s (1985) Group Environment
Questionnaire. The four-item scale measured the extent to which team members viewed the
team’s level of commitment to the task and unification in support of team goals. An example
item is “Our team is united in trying to reach its goals for performance.” The 5 point likert scale

ranged from 1 (strongly disagree) to 7 (strongly agree). Reliability for this scale was .70.

Transactive Memory Svystems

The specialization and credibility dimensions of transactive memory systems were
assessed with a measure adapted from Lewis (2003). The measure includes 5 items for
specialization (ex. “Each team member has specialized knowledge of some aspect of the game”),
and 5 items for credibility (ex. “I was comfortable suggesting procedural suggestions from other
team members). These dimensions were rated on a 5-point likert scale with anchors of 1
(strongly disagree) to 5 (strongly agree). Coordination (ex. “To what extent does your team
actively work to coordinate activities with each other”) was assessed with a measure adapted

from Marks and colleagues (2001) and was rated on a 5-point likert scale from 1 (not at all) to 5
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(to a very great extent). The reliability of the full scale reached an acceptable level (Nunnaly,

1970) at .79.

Plan Formulation

Plan formulation was measured with behaviorally anchored (BARS) created specifically
for the task used in this study. The taxonomy of team processes by Marks, Mathieu, and Zaccaro
(2001) was used as a guide during their development. The scale ranged from 1 (Hardly any skill)
to 5(Complete skill), and a description of the behaviors that would be present at each level was
given in order to guide raters as they coded each team. A set of 6 raters went through an
extensive training period where they taught how to recognize the relevant behaviors. Before
coding individually, the team jointly coded 20% of the sessions in order to establish inter-rater

reliability.
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CHAPTER FOUR: FINDINGS

Table 5 provides the means, standard deviations and correlations between the variables of
interest. To ensure the meaningfulness of the variables conceptualized as shared team-level
properties, it is necessary to first assess the within-group agreement of team members and
between-group variance across teams (Klein & Kozlowski, 2000). To assess within-group
agreement the ryq index was calculated for cohesion and transactive memory systems, and the
mean ryg values were .82 and .68, respectively. To assess between-group variance, ICC(1) and
ICC (2) were calculated, resulting in values of ICC(1): .73, .70, and values ICC(2): .79, .70. Both
rwg and 1CC values were only minimally below or above suggested acceptable level (Bliese,
2000), and thus individual data was aggregated to the team level.

For the team process measure (i.e. plan formulation), a set of six trained raters coded the
communication logs of 20% of the teams in order to first establish inter-rater agreement. The
coders used behaviorally anchored rating scales (BARS) to rate teams on transition, action, and
interpersonal processes. The mean ryg value calculated for the transition processes (of which plan
formulation is included) was .80, within the acceptable range for aggregation. For each of the
teams that were coded jointly, disagreements among raters were reviewed and consensus reached
so that there was 100% agreement. The trained raters then equally split the remaining team
communication logs and coded them separately.

Hypotheses were tested using a bootstrapping method: Hayes (2012) PROCESS macro
for moderated mediation. PROCESS uses an OLS regression-based path analytic framework for
estimating direct and conditional indirect effects of moderated mediation. This resampling
method is a more robust method of analyses for small samples in that it makes no assumptions

about the shape of the sampling distribution of the statistic (Preacher, Rucker, & Hayes, 2012). In
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addition, it has greater power and the macro provides asymmetric bootstrap confidence intervals
in addition to significance tests.

Table 5 . Means, SDs, and reliabilities of team-level variables

Condition Variable M S.D. 1 2 3
Co-located 1. TMS Overall 3.41 0.39

2. Plan

Formulation 3.27 0.9 .75* .

3. Task Cohesion 5.66 0.54 0.49 0.36
Fully distributed 1. TMS Overall 3.48 0.4

2. Plan

Formulation 3.10 0.81 .60* .

3. Task Cohesion 5.46 0.46 .57* 61*
Imbalanced 1. TMS Overall 3.43 0.34

2. Plan

Formulation 2.92 09 .38* .

3. Task Cohesion 5.53 0.73 .59* .62*
Balanced 1. TMS Overall 3.42 0.47

2. Plan

Formulation 2.69 0.9 0.19

3. Task Cohesion 5.51 0.74 0.47 0.32

Configurational Distribution and TMS Effectiveness

Hypothesis 1a-d proposed that the configurational structure of the distributed teams (i.e.,
co-located, fully distributed, balanced, or imbalanced) would affect the effectiveness of a team’s
TMS. Specifically, co-located teams and fully-distributed teams would realize the most effective
TMSs, followed by teams with imbalanced subgroup structures (both 11-1-1 and 111-1
conditions). Teams with a balanced subgroup structure were hypothesized to realize the least
effective TMS. To test this set of hypotheses, |1 used PROCESS model 7 for moderated

mediation (see figure 2 and 3 for the conceptual and statistical diagrams, respectively). The
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independent variable (i.e. configurational distribution) is categorical, and therefore was dummy
coded prior to being entered into the analysis. The balanced subgroups condition was chosen as
the referent category, as this would result in the most meaningful comparisons. For the test of
each individual hypothesis, the remaining dummy coded variables were added to the model as
covariates. The tested model also included plan formulation as the outcome variable, TMS as the

mediating variable, and task cohesion as the moderator variable.

Figure 2. Conceptual diagram (adapted from Hayes, 2013)
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Figure 3. Statistical diagram (adapted from Hayes, 2013)

Hypothesis 1a proposed fully co-located teams would realize a more effective TMS than
balanced or imbalanced subgroup teams. Table 6 provides the results for the regression of
configuration (co-located) on TMS. Configuration (co-located) did not significantly impact the
effectiveness of a team’s TMS: t(13) = -.45, p=.67. The 95% confidence interval for this effect
included zero [-2.56, 1.65]. Thus, the mean level of TMS for the co-located teams did not differ
significantly from the mean level of TMS for the balanced subgroup condition, and there was no
evidence to support hypothesis 1a. The remainder of the first set of hypotheses revealed a similar
pattern of results, and they are displayed in tables 7-9, respectively. Specifically, configuration
(fully-distributed) did not significantly impact the effectiveness of a team’s TMS, t (14)=-1.2,
p=.29, [-3.46, 1.06]; configuration (imbalanced 3-1) did not significantly impact the
effectiveness of a team’s TMS, t(14)= -1.04, p=.30, [-2.5, .79]; configuration (imbalanced 2-1-1)
also did not significantly impact the effectiveness of a team’s TMS t(15)= 1.37, p= .17, [-.53,

2.87]. These analyses suggest that configuration condition did not affect the team’s mean level of
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TMS. Possible explanations for this unexpected finding will explored further in the following
chapter.

Table 6. Regression Results for Transactive Memory Outcome — Co-located Condition

Predictor B (SE) t p LLCI ULCI
Constant 1.85 (.39) 4.74 .00 1.07 2.63
Configuration (Co- .45 (1.06) .43 67 -2.56 1.65
located)

Cohesion .28 (.069) 4.13 <.0001 A5 42

(n= 15, bootstrap sample= 1,000)

Table 7. Regression Results for Transactive Memory Outcome- Fully Distributed Condition

Predictor B (SE) t p LLCI ULCI
Constant 1.93 (.:38) 5.07 .00 1.17 2.69
Configuration (Fully

o -1.2 (1.13) -1.06 29 -3.46 1.06
Distributed)
Cohesion 27 (.067) 4.0 <.0001 14 40

(n= 16, bootstrap sample= 1,000)

Table 8. Regression Results for Transactive Memory Outcome- Imbalanced Condition (3-1)

Predictor B (SE) t p LLCI ULCI
Constant 2.02 (.42) 4.78 .00 1.18 2.87
Configuration
(Imbalanced Condition - 86 (.83) -1.04 30 25 79
3-1) : : : : : :
Cohesion 25 (.07) 3.38 P<.001 10 40

(n= 16, bootstrap sample= 1,000)
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Table 9. Regression Results for Transactive Memory Outcome- Imbalanced Condition (2-1-1)

Predictor B (SE) t p LLCI ULCI

Constant 1.57 (.40) 3.9 .0002 .76 2.36

Configuration

(Imbalanced 2-1-1) 1.17 (.85) 1.37 17 -.53 2.87

Cohesion 34 (.07) 4.77 P<.000 .20 48

(n=17, bootstrap sample=1,000)

Task Cohesion as a Moderator

In addition, hypothesis 4a-d proposed that the team’s collective level of task cohesion
would moderate the relationship between the configurational structure of a team and TMS
effectiveness. Specifically, it was hypothesized that a high level of task cohesion would attenuate
the negative effects of configuration with subgroups. The PROCESS model 7 was again utilized
to assess this interaction effect. The results for hypotheses 3a are shown in table 10. The
interaction effect between configuration (co-location) and task cohesion was not significantly
predictive of TMS: t(12) =-.38, p.71, [-.30, .44]. Therefore, no evidence was found in support of
Hypothesis 3a. Again, the remaining hypotheses for the moderating effect of task cohesion were
not supported, and results are shown in tables 11-13, respectively. Specifically, the interaction
between configuration (fully-distributed) and task cohesion was not significantly predictive of
TMS, t(13)= 1.13, p=.26, [-.18, .64]; the interaction between configuration (imbalanced 3-1) and
task cohesion was not significantly predictive of TMS, t(13)= 1.03, p=.30. [-.14, . 43]; and the
interaction between configuration (imbalanced 2-1-1) and task cohesion was also not
significantly predictive of TMS, t(13)=-1.36, p= .18, [-.53, .10]. Overall, the level of task

cohesion did not interact with configuration to predict to TMS, and there is no evidence to
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suggest that the effect of task cohesion is varies for different team configurations. Therefore, no
further analysis of the simple effects was necessary. This pattern of results is not surprising, as
there was no evidence for a relationship between configuration and TMS. Task cohesion does,
however, display an important pattern of relationships that will explored further in the following
sections.

Table 10. Regression Results for Interaction-Co-located Condition

Predictor B (SE) t P LLCI ULCI

Interaction .07 (.19) .38 71 -.30 44

*Interaction= Configuration (Co-located)* Task Cohesion

Table 11. Regression Results for Interaction-Fully Distributed Condition

Predictor B (SE) t p LLCI ULCI

Interaction 23 (.22) 1.13 .26 -.18 .64

*Interaction= Configuration (Fully Distributed)*Task Cohesion

Table 12. Regression Results for Interaction- Imbalanced Condition (3-1)

Predictor B (SE) t p LLCI ULCI

Interaction 15 (.14) 1.03 .30 -14 43

*Interaction= Configuration (Imbalanced 3-1)*Task Cohesion

Table 13. Regression Results for Interaction- Imbalanced Condition (2-1-1)

Predictor B (SE) t p LLCI ULCI

Interaction -.22 (.16) -1.36 18 -.53 10

*Interaction= Configuration (Imbalanced 2-1-1)*Task Cohesion
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TMS Effectiveness and Plan Formulation

Hypothesis 2 proposed that a team’s TMS will positively relate to ability to engage in
effective plan formulation. Again, this hypothesis was tested with PROCESS model 7 for
moderated mediation. The direct effect of a team’s TMS on plan formulation was significant,
t(78)= 4.14, p<.0001. The confidence interval did not include zero, [.34, .98]. Consistent with
hypothesis 2, this provides strong evidence that as a team’s TMS becomes more effective (i.e. as
members become more aware of and trust the expertise of others), the ability of the team to
develop a goal-directed plan of action increases.

Table 14. Regression Results for Plan Formulation outcome

Predictor B (SE) t p LLCI ULCI

TMS Overall 66 (.16) 4.14 .0001 34 98

Team TMS as a Mediator

Hypothesis 3a-d stated that the configuration of a distributed team will affect the degree
to which teams can engage in effective plan formulation, and the relationship will be fully
mediated by the effectiveness of a team’s TMS. A separate test for the indirect effect of
configuration condition on plan formulation was conducted. The remaining dummy coded
distribution conditions as well as task cohesion were entered into the model as covariates. The
PROCESS macro was again used to test indirect effects, using model 4 for mediation (entering
the remaining study variables as covariates helps to protect against type 1 error associated with
running multiple significance tests). The results for hypotheses 2a are presented in table 15. The
95% confidence interval for this effect included zero [-.21, .01], and therefore the results show
no support for the indirect effect of configuration (co-location) on plan formulation through

TMS. As in previous analyses, the remainder of this set of hypotheses received no support, and
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are presented in table 16-18. Specifically, the 95% confidence interval for hypothesis 2b
included zero [-.05, .23]; the 95% confidence interval for hypothesis 2c included zero [.17, .10];
and the 95% confidence interval for hypothesis 2d included zero [-.10, .15].Taken together, the
results stemming from this set of hypotheses suggests there is no evidence that TMS mediates
the effect of configuration on plan formulation.

Table 15. Regression Results Indirect Effect — Co-located Condition

Predictor B (SE) LLCI ULCI

Configuration

-.02 (.07) -21 .07
(Co-located)

Table 16. Regression Results Indirect Effect — Fully Distributed Condition

Predictor B (SE) LLCI ULCI

Configuration

- -.03 (.06) -.05 23
(Fully Distributed)

Table 17. Regression Results Indirect Effect — Imbalanced Condition (3-1)

Predictor B (SE) LLCI ULCI

Configuration

-.004 (.06) -17 10
(Imbalanced 3-1)

Table 18. Regression Results Indirect Effect — Imbalanced Condition (2-1-1)

Predictor B (SE) LLCI ULCI

Configuration
-.007 (.05) -.10 15
(Imbalanced)
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Exploratory Analyses

In light of the previous findings, exploratory analyses were conducted to interpret
relationships for which a priori hypotheses were not made. Specifically, prior analyses indicated
that task cohesion may indeed play a critical role in the effectiveness of a team’s TMS and
subsequent plan formulation. Therefore, additional analyses were conducted to investigate: 1) the
direct effect of task cohesion on plan formulation, 2) the direct effect task cohesion on the
effectiveness of a team’s TMS, and 3) the indirect effect of task cohesion on plan formulation
through TMS as a mediator. Once again, bootstrapping techniques (i.e., PROCESS; model 4 for
partial mediation) were used to produce asymmetric confidence intervals. The confidence
intervals for the direct effect of task cohesion on plan formulation effect do not contain zero,
[.17, .59]. Therefore, the post-hoc analysis provides evidence to support task cohesion as a
positive and significant predictor of a team’s level of effectiveness in plan formulation (see table
19). Additionally, task cohesion emerged as a positive and significant predictor of the
effectiveness of a team’s TMS, with the confidence intervals for the direct effect not including
zero [.17, .42].

Table 19. Regression Results for Direct Effect of Task Cohesion on Plan Formulation

Predictor B (SE) LLCI ULCI

Task Cohesion .38 (.10) 17 .59

Table 20. Regression Results for Direct Effect of Task Cohesion on TMS

Predictor B (SE) LLCI ULCI

Task Cohesion .29 (.06) A7 42
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Finally, the confidence interval for the indirect effect of task cohesion on plan
formulation did contain zero, [-.005, .28]. Therefore, there is only weak evidence to support an
effect of task cohesion on plan formulation through a team’s TMS (see table 21).

Table 21. Indirect Effect of Task Cohesion on Plan Formulation through TMS

Predictor B (SE) LLCI ULCI

Distribution (co-

located) A1 (.07) -.005 28
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CHAPTER FIVE: CONCLUSION

New team structures that are capable of confronting unique challenges and complex
operational environments have emerged, and differ significantly from teams as they have been
previously defined and studied. Teams no longer need to be co-located to complete
interdependent tasks. Therefore, researchers have begun to call for exploration into how the
dimensions of distribution affect important team outcomes. Once such request for future research
has been for a closer look at how configuration, or the geographic dispersion of members,
influences team process and knowledge integration. Teams “in the wild” can take on any number
of different patterns, but past research has focused predominately on balanced or fully distributed
teams. Therefore, this study extends previous research by looking at a variety of team structures
(e.g. imbalanced teams, teams with and without isolates), the potential consequences for team
dynamics, and how this ultimately drives the effectiveness of transactive memory systems.

Although there has been some recent attention in the literature (e.g. Cramton, 2001), little
is known about how distributed knowledge moves from the individual to team-level in
geographically-distributed teams. More research is needed on the contexts that facilitate or
inhibit the flow of information between sites. Overall, the current effort aimed to elucidate how
(i.e. through what mechanisms) and under what conditions configuration may impact team
functioning. To that end, the following section offers an in depth look at the proposed
hypotheses, as well as and an investigation of the significant but unexpected relationships found

in the exploratory analyses.
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Team Configuration and the Impact on TMS Effectiveness

As is evident from the previous chapter, the results provide no support for the extension
of social categorization theory to configuration in geographically distributed teams. There was
no evidence to suggest that the structure of a distributed team (i.e. number of locations, number
of members in each location) influenced the effectiveness of team’s TMS, and this statement
holds across each configuration type; co-located, fully-distributed, balanced, and imbalanced.
While this research domain is still in its nascent stages, much of the previously published work
has reported some degree of relationship between configuration on a team’s knowledge structure
as well as group level affect and process variables (e.g. O’Leary & Mortenson, 2010). Therefore,
the current study suggests that previous findings do not hold under all contexts, and that there
may be boundary conditions around the importance of configuration.

There are several potential explanations for the pattern of null results. First, it may be that
the lifespan of a team influences the degree to which configuration plays a part in team
interaction. Ad hoc, short-term teams (e.g. project teams) similar to those used in this study often
operate under strict deadlines and dissipate once the overall goal has been reached. It is possible
that the type of negative subgroup interaction observed in previous research, and hypothesized in
the current study, takes time to unfold and therefore would not be seen under these conditions. In
a similar vein, teams brought together for a specific purpose or goal may experience different
social norms. Specifically, there is no expectation for future interaction, and therefore bias and
conflict may be mitigated.

A second explanation for the findings may be that the virtual tool used (i.e.
teleconference) positively affected the quality and frequency of communication, so that this

relatively rich communication mode (as compared to computer-mediated communication)
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allowed teams to experience benefits similar to that of face-to-face communication. Finally, the
experimental procedure and measures used may have been partially responsible for the null
results. Participants were explicitly told the each team member held unique task related
information and were asked to state their role within the team. This may have facilitated an
effective TMS and mitigated the effects of configuration. Also, the Lewis (2003) measure for

TMS is relatively general, and results may have varied if a finer level of data was collected.

The Moderating Role of Task Cohesion

Hypotheses 4a-d proposed that task cohesion would play a moderating role in the
relationship between configuration and TMS. Specifically, high levels of task cohesion would
help mitigate the effect of negative interaction for team structures with subgroups. Alternatively,
co-located and fully-distributed teams do not experience the same degree of negative interaction
(e.g. subgroup bias, in-group favoritism) and therefore will not benefit to the same degree. The
results do not provide evidence in support of this set of hypothesis. There was no main effect of
configuration on the effectiveness of a team’s TMS, and there was no interaction effects when
task cohesion was added to the model.

Lack of support for the first set of hypotheses (and therefore no difference in the
effectiveness of TMSs in teams with and without subgroups) suggests that negative interactions
either did not take place, or did not affect team process. Without the negative subgroup
dynamics, the proposed moderation of the relationship between configuration and TMS also did
not occur (i.e. there are no negative subgroup interaction to be mitigated by task cohesion).
However, task cohesion appeared to play a different role than was hypothesized, and this will be

discussed further below.
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TMS and Distributed Team Process

Hypothesis 2 proposed that a team’s TMS will positively relate its ability to engage in
effective plan formulation, a process emphasized as critical to the success of teams who are not
co-located. The results provide evidence in support of the hypothesis. Teams with a well-
developed TMS are aware of the location of knowledge on the team. When responding to cues in
the environment, members know who should be delegated tasks in order to increase efficiency
and can draw from the team-level pool of knowledge when forming plans. Furthermore, they
perceive information from teammates as being credible, and are therefore more likely to integrate
it when formulating a task strategy. Overall, it is suggested that teams with an effective TMS,
when responding to task cues or delegating task assignments, will be more likely to utilize
distributed knowledge. These results extend previous research in a number of important ways, as

explicated in the following section.

Theoretical Implications

The current study helps to untangle the dimensions of diversity, and progresses our
understanding of configuration as a unique but underexplored facet. Theoretical and empirical
research on the configuration of a team as a specific dimension of distribution has just begun to
emerge. Carton and Cummings (2012) suggested that subgroup formation has the potential to
hinder knowledge integration and can limit the extent to which knowledge is accessible to the
team (Carton & Cummings, 2012). Indeed, the small body of empirical work suggests the way a
team is dispersed across geographic sites can significantly impact shared team level knowledge

structures such as TMS (O’Leary & Mortenson, 2010).
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The results suggest, however, that these effects may not hold under all contexts, and
consideration is necessary for the type of team and environment in which they operate. For
example, when the team under consideration is analogous to the current sample (e.g. short term,
formed for a single purpose) geographic distribution may not give rise to negative (or positive)
interaction in the short-term. Therefore, while theory based on social categorization (e.g. SIT)
may provide insight into distributed team functioning under certain contexts, research is needed
on the conditions that engender subgroup formation and subsequent deleterious subgroup
interaction.

Extant research has shown that, as is already well-established in face-to-face teams, TMS
positively influences geographically distributed team performance. For example, in conducting a
field study with supply chain teams, Maynard and colleagues (2012) found that TMS related
positively to team effectiveness (operationalized as generating ideas, developing a final project,
etc.). In fact, the authors propose that some of the drivers of performance in traditional teams
(e.g. TMS) may become even more important in distributed teams who face additional
challenges to coordination. The current study goes one step further in distributed team cognition
research by looking at how TMS may affect behavioral mechanisms (i.e. plan formulation)
important for team performance. Teams who are able to recognize specialized knowledge (not
only from members at their own site, but across sites as well) and who trust the information
given from teammates regardless of location are more effective at creating courses of action to
reach a desired goal. Furthermore, they are better able to respond to cues in the environment and
adjust plans as necessary.

Lastly, this current work extends the antecedents of effective TMSs in distributed teams

to include previously unexplored constructs that may significantly impact the formation of team-
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level knowledge structures and team process. Cohesion is often discussed as a unidimensional
construct, with research emphasizing the detriment of reduced interpersonal interaction on social
cohesion. However, task cohesion, which does not rely on positive intergroup interaction to the
same extent, may prove to drive effective team process in distributed environments. While task
cohesion did not moderate the relationship between configuration and TMS as proposed, this
could have been due to the absence of negative subgroup interaction. Exploratory analyses
revealed that task cohesion may be a valuable construct to explore in future distributed team

performance models.

Practical Implications

The results of the current study hold practical value to those that form and manage
distributed teams. Specifically, the results offer insight into when practitioners should consider
the effects of configurational distribution, and when it may not be a salient issue. If teams are
formed under an ad-hoc, short-term basis, configuration may not hold serious implications for
team process and performance. However, it should be emphasized that future research is needed
to replicate the current results before the recommendations outlined here are implemented.

Past research has emphasized the importance of psychosocial constructs (e.g. trust,
cohesion) for distributed team performance, and presented the barriers inherent to their
development in GDTs. Lack of face-to-face interaction, shared experiences, and team familiarity
are thought to inhibit the development of these emergent states. However, it may be the case that
team-level task cohesion, which is not dependent on interpersonal interaction, can mitigate the
negative effects of distribution. While empirical work on the antecedents of task cohesion is

lacking, we do know that it develops from the valence of superordinate goals and high
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performance (Tziner, 1982). Therefore, interventions that target overall commitment to the task
by emphasizing the interdependent nature of the work and superordinate team goals may be
beneficial. Task cohesion arises when individual goal attainment is bound to the team’s
collective success (Zaccaro et al., 1995), and therefore it may also be useful stress the
interdependent nature of the task.

While results are not conclusive on the specific effects of team structure on TMS, it is
clear from previous research and the current results that TMS plays a critical role in team
process. Therefore, practitioners may want to develop interventions aimed the antecedents of
TMS known to be inhibited in a distributed environment. To this end, frequent teleconferencing
and short face-to-face visits can contribute to awareness of expertise and the transfer of
knowledge between different geographic sites (Oshri, van Femna, & Kotlarsky, 2008). If this is
not economically viable, an intervention could be as simple as making the expertise of each team
member explicit (e.g. through a directory, company website) before the team engages in any

tasks.

Limitations and Future Research

Several limitations of the study deserve mention, and the study design may in part be
responsible for the pattern of null findings. First, teams were formed in a controlled laboratory
setting with undergraduates. While the teams utilized here do share many characteristics with
certain team types found in real-world organizations (i.e. they were formed ad-hoc, were formed
for the completion of a specific goal, had members with distributed knowledge, etc.), caution
should be used when generalizing these findings to an applied population. Furthermore, the study

utilized one communication type and one task type (e.g. in the current study, teleconference was

70



the only medium used for communication); therefore, configuration should be looked at across a
range of contextual features to determine when and if it has a significant impact on knowledge
formation and team process.

In addition, self-report measures were used to collect data on task cohesion and
transactive memory systems. Self-report data are subject to self-report bias, or the tendency for
individuals to respond in a socially desirable way (e.g. to over report behaviors viewed as
appropriate; Donaldson & Grant-Vallone, 2002). In a similar vein, self-report data are also
subject to demand characteristics, or the process by which participants try to confirm the
researcher’s hypotheses by providing data that are in line with predicted relationships (Staw,
1975). Lastly, the use of self-reported data for more than one construct (i.e. in this case, both task
cohesion and TMS) creates a risk of common method variance, which represents systematic error
and the inflation or deflation of relationships between the variables (Podsakoff & Organ, 1986 ;
Spector, 2006).

Finally, it may be that teams with a short lifecycle do not have enough time and
interaction to develop a strong basis for psychosocial constructs such as trust and cohesion.
Alternatively, a short lifespan may also negate the emergence of conflict, especially when there
IS no expectation of future interaction. Therefore, a final limitation of the study design may be
that there was not enough time for the hypothesized negative intergroup interactions to emerge
and influence team level outcomes.

To date, there is a limited body of research on the configurational dimension of
distribution. Given the contributions of this study, | suggest a threefold agenda for future
research to advance understanding of geographically distributed teams. First, empirical

investigation into the utility of social categorization theory as an explanatory mechanism for
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distributed team performance is needed. Future studies should aim to replicate the current
findings as well as explore additional features of the team or task environment (e.g. team size,
virtual communication medium, leadership structure) that either obviate or intensify the effects
of subgroup interaction. Furthermore, this should be carried out in a laboratory as well as applied
setting to increase the generalizability of the findings. Essentially, we need a better
understanding of under what conditions configuration manifests in social interaction that detracts
from process.

Second, future research should aim to uncover the team-level variables (in addition to
configuration) that drive TMS effectiveness. There is ample support in the literature to suggest
that TMS is an important factor in both traditional and distributed teams. What is lacking,
however, is research that looks at the antecedents of TMS in GDTs. The results of the
exploratory analysis suggest that task cohesion may be predictive of team-level knowledge
formation and effective team process in GDTs. Cohesion is often operationalized as a social
attraction, engendered from interpersonal interaction and shared experiences among team
members. However, task cohesion emerges in part from the need to work interdependently to
achieve shared team-level goals (Zaccaro, Gualtieri, & Minionis, 1995), and may not rely to the
same extent on positive intergroup relationships. Research might address the question of whether
or not social cohesion (or other psychosocial traits identified as important in the literature) is
necessary in GDTSs, or if a strong commitment to the task and team goals is can result in effective
performance.

Finally, future research should continue to investigate the mechanisms through which
team level knowledge structures in GDTs affect performance. It has been suggested that team

planning is especially important in distributed teams (e.g. Fiore et al., 2003), but empirical
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evidence to support this assertion (as well as to explore additional critical team process) is
needed. In line with Wildman and colleagues (2012), | emphasize the need to explore the
behavioral processes that are influenced by team cognition. As a science, we are behind on
understanding how cognition influences traditional face-to-face team process, and practice has

already outpaced scientific development with the emergence of distributed teams.

Conclusion

Configurational distribution has been evidenced to influence team process and the
effectiveness of team-level knowledge structures. Specifically, extant research suggests that
variables such as the number of sites and the number of members per site can affect team
identification, TMSs, coordination, conflict, and trust in GDTs (O’Leary & Mortenson, 2010;
Polzer et al., 2006). However, the current effort suggests that there may be boundary conditions
(e.g. team lifespan and purpose, communication medium, and expectation for future interaction)
for the influence of configuration on team-level variables. Additionally, task cohesion may be
instrumental in facilitating distributed team process and effective knowledge structures. Results
of the exploratory analysis suggest task cohesion may influence the effectiveness of a team’s
TMS and their ability to engage in effective plan formulation. Future research should aim to
include task cohesion as a potential explanatory mechanism in GDT performance, as well as
continue to investigate variables that drive the formation of team-level knowledge structures in

GDTs.

73



APPENDIX A: IRB APPROVAL LETTER

74



@ . University of Central Florida Insttutional Review Bo:
University of Office of Research & Commercialization
centr a-l 12201 Research Parkway, Suite 501

Florida Orlando, Florida 32826-3246
Telephone: 407-823-2901 or 407-882-2276
www.research.ucf.edu/compliance/irb.htinl

Approval of Human Research

From: UCF Institutional Review Board #1

FWA00000351, IRB00001138
To: Shawn Burke and Co-Pls: Eduardo Salas, Stephen M. Fiore
Date: May 14, 2012

Dear Researcher:
On 5/14/2012, the IRB approved the following human participant research until 5/13/2013 mclusive:

Type of Review:  IRB Continuing Review Application Form
Modification Type: [Consent form revision. Add'n of co-inv's. Methodology
Revisions. Add’'n of Test Instruments. etc] (received on
XX/XX/20xx) <Delete this section if n/a>
Project Title:  Shared Leadership: Moving Beyond Virtuality and Distribution
to Build Capacity in Virtual Organizations
Investigator: ~ Shawn Burke
IRB Number:  SBE-10-07005
Funding Agency:  National Science Foundation
Grant Tatle:
Research ID: N/A

The Contmnuing Review Application must be submitted 30days prior to the expiration date for studies that
were previously expedited. and 60 days prior to the expiration date for research that was previously
reviewed at a convened meeting. Do not make changes to the study (i.e.. protocol, methodology. consent
form. personnel. site, etc.) before obtaining IRB approval. A Modification Form cannot be used to extend
the approval period of a study. All forms may be completed and submitted online at
https://iris.research.ucfedu .

If continuing review approval is not granted before the expiration date of 5/13/2013,
approval of this research expires on that date. When you have completed your research. please submit a
Study Closure request m 1RIS so that IRB records will be accurate.

Use of the approved. stamped consent document(s) is required. The new form supersedes all previous
versions, which are now invalid for further use. Only approved vestigators (or other approved key study
personnel) may solicit consent for research participation. Participants or their representatives must receive
a copy of the consent form(s).

In the conduct of this research, you are responsible to follow the requirements of the Investigator Manual.
On behalf of Sophia Dziegielewski. Ph.D.. L.C.S.W., CF IRB Chaur, this letter 1s signed by:
Signature applied by Joanne Muratori on 05/14/2012 03:29:53 PM EDT

oy

75



APPENDIX B: TRANSACTIVE MEMORY SYSTEMS

76



Lewis, K. (2003). Measuring transactive memory systems in the field: Scale development and

validation. Journal of Applied Psychology, 88(4), 587-604.

INSTRUCTIONS: Below are a number of statements regarding your team. Please
indicate the extent to which the statement is true.

1 = Strongly Disagree

2 = Somewhat Disagree
3 = Neither agree nor
To what extent do you agree or disagree? disagree

4 = Somewhat Agree

5 = Strongly Agree

Specialization

Each team member has specialized knowledge of some aspect of the
1| oo pecialized knowledg P ® @ 060 @ 06
> ngve knowledge about an aspect of the game no other team member DO 6 6 6
3 | Different team members are responsible for expertise in different areas. O @ ® ® ©®

The specialized knowledge of several different team members was
4

needed to complete the game’s tasks. @ 0 ® 06
5 | I know which team members have expertise in specific areas. O @ ® ® ©®
Credibility

| was comfortable accepting procedural suggestions from other team

members.

7 | | trusted that other members’ knowledge about the game was credible.

g | | was confident relying on the information that other team members
brought to the discussion.

9 When other team members gave information, | wanted to double-check it
for myself.

SICARSHICINS)
CICARCACIRS
OIS
CICARCHCIRS
CINCANCHICING)

10 | I did not have much faith in other members’ “expertise”.
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Definition: Formulation of strategies and courses of action for mission accomplishment. This
dimension includes generic planning, contingency planning, and reactive strategic adjustment.

Examples: - Developing a specific plan to gain constituents without upsetting other constituents

- Communicating the proper sequence of actions to team members

- Considering factors that might alter their mission plan (e.g., losing a prime
minister, sudden change in spending)

- Recognizing and adjusting team actions or responsibilities to adapt to unexpected
events (e.g., situations arising)

- Engaging in contingency planning consisting of verbally walking through “what if”
scenarios which might emerge while playing

Scale:

Complete Skill (5) — Team members developed a primary course of action for achieving the
team’s goals and were able to detect and quickly adapt/coordinate their actions to unexpected
situations with appropriate actions. The team tested and strengthened its plan using “what if”
scenarios. All team members were aware of and understood how their individual task
responsibilities fit into the primary and secondary courses of action.

Very Much Skill (4)

Adequate Skill (3) - Team members had difficulty developing a primary course of action for
achieving the team’s goals. The team briefly tested and its plan using “what if” scenarios. All
team members were aware of their individual task responsibilities but might not have
understood how they fit into the primary and secondary courses of action.

Some Skill (2)

Hardly Any Skill (1) -Team members did not develop a primary course of action for achieving
the team’s goals. Instead, they simply changed things within the game and saw what happened.
The team did not plan ahead for potential scenarios which might emerge. Team members were
unaware of their individual task responsibilities and how they fit into the primary and
secondary courses of action.
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Adapted from Carless & Paola (2000)

INSTRUCTIONS: Below are a number of statements regarding your team.
Please indicate the extent to which you agree or disagree with the following
statements.

To what extent do you agree or disagree?

1= Strongly disagree

2= quite disagree

3= slightly disagree

4= neither disagree or agree
5= quite agree

6= slightly agree

7= Strongly agree

Our team is united in trying to reach its goals for performance

I’'m unhappy with my team’s level of commitment to the task

Our team members have conflicting aspirations for the team’s
performance

This team does not give me enough opportunities to improve personal
performance
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