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Virtually a Leader: Mitigating Process Losses through ShaeadnTStates

In the face of today's multi-cultural, globalized—indeed, almost boundasy-+
world, the nature of the workplace is changing rapidly. Organizatiokdsaedress the
challenges these changes create by implementing technologresnot@ access of
expert knowledge and allow the creation of teams composed of talented, geodsaphical
dispersed, employees (Bell & Kozlowski, 2002). Businesses are imgkyasirning to
these virtual teams in order to remain competitive. Virtuahteare used by a number of
areas and disciplines. Government agencies, military organizaimhsesearch groups
(e.g., Hanges, Lyon, & Dorfman, 2005) all use virtual teams to acconapliahety of
tasks. Even hospitals have adopted technologies that allow doctors to ctdlatitra
Emergency Medical Technicians in the field to provide medical careum#érpatients
(Pattichis et al., 2002). While virtual teams are clearly bessgl with increasing
frequency in the business world, business organizations are not unique iméemidhe
such teams. At this time, many groups, including research teams and atigasiguch
as Al Qaeda, use technology to help their members communicate and organize.

Unfortunately, while virtual teams have many benefits they aifersaumerous
drawbacks. For instance, research indicates that the potential forisaeai#on of
virtual workers can lead to anti-social behavior (Siegel, Dubrovsky,d€je&IMcGuire,
1986; Sproull & Kiesler, 1985; 1992) and difficulty forming relationships (Chicaarh,
1996; Grinter, Herbsleb, & Perry, 1999). Further, the lack of visual and/or ematioes
increases potential miscommunication between team members (DéfRasala, Kock,

& D’Arcy, 2004).



While the severity of the issues faced by virtual teams diminishediawe
(Chidambaram 1996), it has been noted that speed is frequently an ingpier étie
completion of virtual team tasks (Zigurs, 2003). As such, these teams do not have the
luxury of time to improve their communication and performance. Consequently,
organizations need these teams to be effective as quickly as possibléy, @lear it is
imperative to understand how to mitigate the consequences of virtual work. Qme fact
that might lessen the difficulties associated with the use of communiocatidia in
completing work tasks is leadership (Balthazard , Waldman, Howell, &tatw2004;
Chen, Kirkman, Kanfer, Allen, & Rosen, 2007; Zaccaro & Bader, 2003; Zigurs, 2003).
Indeed, leadership has been proposed as a contributor to the reduction of process losses,
especially inad hocteams. Unfortunately, leadership as a moderator between
communication media and process loss within virtual teams has not been dglequate
addressed by the prior empirical literature. One purpose of the presentvagitty
address this limitation. Specifically, | explored whether leadersyigp gan moderate the
initial difficulties faced by virtual teams. Further, research te Has not addressed the
complexities how virtuality can affect team properties and processeshdr words,
prior research has largely ignored the extent that virtualityffexted the development
of important team characteristics, such as collective efficaoypgempowerment, and
interpersonal cohesion (some notable exceptions: Chen et al., 2007; Kirkman, Tesluk,
Rosen, & Gibson, 2004; Wang & Lin, 2007; Warkentin, Sayeed, & Hightower,1997).
Thus, a second goal for the present study was to address this limitatiesdsging the
impact of virtuality on these team characteristics. Howeveorbée¢he present study

can be reviewed in detail, | begin with a discussion of what makes a teamal:Vi



Definition of Virtuality

Definitions of what constitutes a virtual environment vary throughout the
literature. While specific elements are differentially endolserksearchers, the primary
theme that emerges from this literature is that geographs@ion and time
differences (Warkentin et al. 1997; Kirkman et al. 2002; Hinds & Bailey, 2008y
2003; Zaccaro & Bader, 2003; Lee-Kelley 2002; Cascio & Shurygailo, 2003)iara pr
aspects of virtual teams. There is, however, variation within the literaver the
specific elements that measure geographical and temporal dispeFsr instance, some
definitions discuss organizational boundary-spanning as a type of gemgdadispersion
(Kirkman, Rosen, Gibson, Tesluk, & McPherson, 2002; Zigurs, 2003). Likewise, cultural
variation (Zigurs, 2003) is also an aspect of virtual teamwork associdatedesgraphic
dispersion.

However, while the prior literature has used criteria connected to the ghysic
temporal dispersion of teams to define virtuality, these definitions do not preowde
conceptual rationale for why these characteristics detemrinlity. Indeed, physical
and temporal dispersion may be issues related to virtuality, but aiedegendently,
determinants of its existence. Further, these criteria do not paeypbssibility that
teams, despite being separated by equal distances, might vary ievtbeof virtuality.
Thus, | argue that physical and temporal dispersion criteria argpay variables for
what truly makes a team virtual. Specifically, all virtuahteaely on communication
technology to overcome the lack of physical (or temporal) proximitlyesf group
members. | argue that it is the nature of the communication technelggydgmail,

instant messaging, phone call, video conferencing) that determinegtiee dé



virtuality experienced by team members. Indeed, when examinirgyitrditerature, the
inclusion of physical or temporal criteria in defining virtualiiffered across studies,
whereas communication technology used by team members congiafgehred in all
“virtuality” definitions. Thus, virtuality in this study is assedsbrough the team’s use
of certain types of communication media. Such a definition necessitatgxpticatzon
of a metric to determine exactly how “virtual” specific types of camivation media
truly are. In the current study, a team’s communication media is caegsio@re or less
virtual, depending on its degree of “richness”, as outlined in Media Bsshihheory
(Daft & Lengel, 1986).

Daft and Lengel (1986) developed Media Richness Theory (MRT) tofglassi
communication media by level of richness. According to MRT, a communication
medium is considered rich to the extent that it a) enables synchrafichynmunication
(e.g., feedback during the communication), b) allows users to communicate through
several cues and channels (e.g. visually, verbally, etc.), and c) allowsabe
“personal” (e.g. facilitates the informal communication and relatipré#velopment)
between communication partners. Degree of virtuality is thus concdeptliak the
opposite of the “richness” of communication media. According to MRT, faceeddac
considered non-virtual while an example of a virtual communication medautdve
instant messaging.

In summary, | have argued that the primary distinguishing feattwesbe virtual
teams and their FTF counterparts is use of virtual communication ni2eiggee of
virtuality can be considered a continuum along which communication nrediarked

based on three factors. Media Richness theory (Daft & Lengel, 1986) waviceful



classification of virtuality, which is employed in this study. Intiegt section, | explore
how virtuality affects team processes and outcomes, and how these efigdis m
mitigated through leadership.
Virtuality and Leadership

How does virtuality affect team processes and outcomes, and, further,éhow ar
these effects differentially impacted by leadership in corspaito their face-to-face
counterparts? Despite the call in the literature to investigader&aip as a lever in
mitigating process losses , research on this topic is limited. Moreovendayeneral
guestion addressing the efficacy of leadership in the virtual envirdnareimperative
issue in this area is which leadership style might be most effeotstech an
environment. Many theories of leadership have been proposed over théeygdrsit:
Stogdill, 1974; behavioral: Halpin & Winer, 1957; contingency: Fiedler, 1Bé&4dder-
Member Exchange: Dansereau, Graen, & Haga, 1975; Transformationsi@tianal
Leadership: Bass, 1985). These theories differ in the extent to whicimtheye the
leader, the follower, and/or the environment. One leadership theory, Path-@og} Th
(House, 1971), is unique in that it focuses on all of these components. Additionally,
path-goal theory is unique in that it claims that leadership beheatobe adapted to
different situations. Path-goal theory states that leaderdean‘obstacles” from
followers’ paths by examining the situation and choosing certain actions

According to path-goal theory (House, 1971), a leader must clear thimpatid
motivate their followers by enacting one of four leadership stgliesctiveness,
supportiveness, participation, and achievement-orientation. Directoerstdp behavior

involves increasing task structure. Directive leaders engagehaviors to increase



rewards and decrease ambiguity. Supportiveness refers to a focus on grda@ntbra
relationships—supportive leaders seek to enhance employee self-estegmtrease the
attractiveness of a given task. Participative leadership invdledsader in the task,
such that the leader acts as a member of the group and not as an extetoal dire
Participative leaders consult followers before implementing solutiomsaking
decisions. Achievement-oriented leadership behaviors include settingdaitghand
expectations.

Depending on situational factors, including subordinate and task tdréstcs,
leaders may emphasize certain behaviors to be most effectikectiiza leadership
should enhance satisfaction and performance by reducing ambiguity inctunsd
tasks. When subordinates have a high need for clarity (Keller, 1989), wheareaskse
sensitive (Tschan, Semmer, & Gautschi, 2006), or when tasks are riskynsrdee
inexperienced (Yun, Faraj, & Sims, 2005), directive leadership enhanéesyzarce.

Participative leadership, alternatively, should increase teanfestitg,
especially with stressful tasks. For example, unstructured taskbenmrticularly
stressful. Consistent with this proposition, participative leadershipdesfound to be
effective when employees are working on unstructured tasks (Canesy;Gaew,
Blanchard, 1986). The idea that participative leadership should be gendisiacsary
to team members has also been supported (Bliss & Fallon, 2003).

There have been mixed results on overall assessments of path-goal Saoey.
studies have found support (Fry, Kerr, & Lee, 1986; Schriesheim & DeNisi, 1981g, whi
others have found either no (Schriesheim & Schriesheim, 1980) or limited s(4port

Gattan, 1985) for House’s (1971) claims. Meta-analyses of path goal lepdeditate



support for path-goal theory (Indvik, 1986), although the effects of leadership on
outcomes might be moderated by situational variables (Wofford & Li€k@3). House
(1996) addressed the issue of mixed results in the literature, claimiregribrs in
measurement led to these mixed and unsupportive results.

In summary, path-goal theory emphasizes the role of the leader iratalit
subordinate accomplishment through clearing obstacles from the empltyai”. The
leader does this by reducing ambiguity or by providing support to empgloyéawv, then,
might path-goal leadership apply in the virtual environment? Neatjéw how the four
leadership styles delineated and discussed in path-goal theory maycappt/apply, to
teams working virtually.

First, directive leadership is intended, as discussed, to provide structure in an
ambiguous environment. The virtual environment is often touted as highly ambiguous,
resulting in frequent miscommunication and misinterpretation (DeR@da 2004). As
such, directive leadership should be particularly useful in mitigatingepsdosses
stemming from the ambiguity of the virtual environment. Likewisej@pétive
leadership aims to get members of the team involved in contributing and making
decisions. The prior literature reveals that virtual communication isgtinafssociated
with perceptions of social isolation (Siegel et al., 1986; Sproull &lKre 1985; 1992).
Clearly, then, participative leadership should be useful in mitigating @ taeses
stemming from the isolating effects of working virtually.

While participative leadership and directive leadership appear to be digpecia
relevant in a virtual setting, achievement orientation and supportive $égalare not as

compelling to study in such an environment. Achievement orientation ¢&iggshigh



goals) does not address needs more relevant to virtual teams than nonearhsal That
is, while directive and participative leadership appear to be partictgdevant in the
virtual environment relative to the non-virtual environment, there is noteffevirtuality
that calls for the special attention of a leader focused on achievensstaton.
Conversely, supportive leadership seems at first blush to be relevartin pevcess
losses induced by working virtually. That is, as discussed, virtualrteambers often
have difficulty forming relationships relative to their non-virtual ceuparts
(Chidambaram, 1996; Grinter et al., 1999). While supportive leadership mapditerk
to address this need, research reveals that relationally-orientednatidnally-rich
communication is difficult to send and interpret over virtual commumwicatiedia (Kato,
Kato & Akahori, 2007). Consequently, while the goal of the supportive leader naay fit
need relevant to virtual teams, the execution of such a goal would not meet this nee

In sum, directive and participative leadership styles clearly addoeserns
particularly relevant to virtual teamwork. In contrast, achievemégntation is not
more necessary in virtual teams relative to non-virtual teamiss@pportive leadership
would be almost impossible to convey over virtual communication media. Ddwpite t
potential impact of directive and participative leadership on virtual teacessiche vast
majority of path-goal leadership research has been conducted io face teams.
Therefore, it is important to consider the extent to which path-goalr&Fapeheory
explains the moderating role of leadership in virtual team situations.

While research on leadership in virtual teams is lacking, a set of keysstudie
investigating this issue has been conducted by Kahai and colleagues Bagik, &

Avolio, 1997; 2003; 2004; Sosik, Avolio, & Kahai, 1997; Sosik, Kahai, & Avolio, 1998;



1999). Specifically, Kahai and his colleagues have explored the effecth-ajqzd and
transformational leadership on virtual teams. In their research orttdre Kahai et al.
(2003) and Sosik et al. (1997; 1998; 1999) addressed the role of rewards, anonymity, and
transformational/transactional leadership on virtual team effjdby, potency,
satisfaction, and outcomes whereas Kahai et al (1997; 2004) examingpalath-
leadership in virtual teams. Transformational/transactional leagdrakireceived some
attention in the broader virtual teams literature beyond the work bgiléal colleagues
(Hambley, O'Neill, & Kline, 2007; Hoyt & Blascovich, 2003; Kahai et al., 2088sik et
al., 1997;1998;1999). However, path-goal leadership, while a compelling leadership
style potentially well-suited for the virtual environment, has not vecenearly as much
attention.

Only two articles, as discussed, began exploring these issues,(Babii, &
Avolio, 1997; 2004). Specifically, these authors explored how task structure and two
types of path goal leadership styles (House, 1971) affect the teaesgeecproductivity,
and satisfaction of virtual teams. Kahai et al. (1997) found that patt@deadership
enhanced processes and that task structure increased solution proposals. Aylditiona
they found that participative leadership increased solutions in a tectused task,
while directive leadership led to more solutions in a less structuredriagipport of
House’s theory. Finally, a greater number of solution proposals led terggeaup
productivity and satisfaction.

A second study (Kahai et al., 2004) explored perceptions of path-goal lepdershi
in the electronic meeting system (EMS) environment. This study addresscture,

perceived participative and directive leadership styles, satmfiagtarticipation, and
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effectiveness in an electronic meeting system environment. Thesdiffebetween this
study and the previous study was emphasis on perceptions of leadéshigfore,
leadership style was manipulated and controlled through scripted comments prasente
ad hocteams of four participants.

Kahai et al. (2004) found that directive and participative leadershgmeed
group performance in the less structured task. Additionally, in the moreustaitask,
the participative leadership inhibited performance. Finally, they foutgéneeptions
of directive and participative behaviors directly and positively aftesatisfaction.

While somewhat helpful, the Kahai et al (1997, 2004) studies only begin to
address the aforementioned questions regarding how virtuality ingracis states,
processes, and outcomes. | extended the work of Kahai et al (1997, 2004 udlyrtp s
more completely address these questions. Specifically, idagsed on the leadership
dimension manipulated by Kahai et al. As indicated above, these authors @uyadest
differences between participative and directive leaders with vigaats. One
conclusion that could be drawn from their study is that participbtaadership is not
effective with virtual teams. However, this might be an incorrect concludt is
possible that while directive leadership produced optimal effects toal/teams,
particularly in unstructured tasks, participative leaders mightysiti some benefit for
virtual teams. Thus, | included a laissez-faire leadership conditimy study along
with a participative and a directive leadership condition.

It should also be noted that Kahai et al. (1997, 2004) only included virtual teams
in their studies. That is, they did not examine how virtual teams reactiee two

leadership styles compared to non-virtual (i.e., face to face) tdamgossible that,
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given the ambiguity of the experimental task that participants werking on in the
Kahai et al. (1997; 2004) studies, directive leaders would always beefifiecve than
participative leaders, regardless of whether the teams werd wirtaat. Thus, |
included two levels of virtuality in my study: a) face to face - ndoal; and b) instant
messaging - moderately virtual. These two conditions enabled an unambiguous
assessment of the extent to which virtuality and leadership style affi@ctarocesses
and outcomes.

While | added to the manipulations used in the Kahai et al. (1997, 2004) studies in
several ways, | also eliminated one of the variables they tested.isT in favor of a
more in-depth exploration of the effects of leadership and virtuality ngomlation of
task structure was not included in the current study. Of the two tasksd{athaj1997,
2004) used to assess task structure, | implemented only the most unstr tesirin my
study. | chose to use only the most unstructured task for several reagstygivien that
| expanded upon Kahai et al.’s (1997;2004) framework by introducing an additional
leadership condition as well as an additional dimension of virtualityeddy have a
large number of “cells” in which to collect data. If I included both taskgould be
difficult to collect enough data to perform meaningful analysesther, structured and
unstructured tasks may have dramatically different effects irtisljiand thus inherently
unstructured, environment. The latter exacerbates the lack of structuretuah vir
environment, while the former may remove some uncertainty. As such, | chose to
implement the task that would be the most challenging to address yirtitraBum, |
used the unstructured task in order to best assess leadership in a doubly ambigatous—t

is, virtual and unstructured—setting.
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Finally, | explored how virtuality affects processes and outcomesy study.
While Kahai et al. (1997, 2004) examined virtual teams, since they didaropulate
virtuality itself, no conclusions regarding the effect of virtuatityprocesses and
outcomes can be drawn. In order to assess the impact of virtuality on peoaeds
outcomes, | have developed a model based upon the classic Input-Output-PraEess (
team framework which incorporates leadership and virtuality. Beforrilihraodel can
be explicated, it imperative that the IPO framework is explainedthi§ end, | will
review the IPO framework next.

Virtuality and Team Performance

To understand the disruption of team processes in virtual teams, it is ing&rat

first review the basic framework that is believed to capture the maghof team work.

The Input-Process-Output Team Framework

In an attempt to understand how to improve organizational effectiveness,
researchers have generated numerous team models. A seminal teans thed&O
framework (McGrath, 1964). Many team models generated theréaftaved the same
basic framework as McGrath'’s initial model, with a few modificati@ng. Gladstein,

1984; Hackman, 1987).

In the IPO framework, inputs are individual, group, and environment level factors
that affect team processes (e.g. team diversity, roles, and thes&Bk Processes in the
IPO framework are defined as the manner in which a group performs its taskRQO2).
Examples include communication and conflict management. These processés dire
affect group output. Finally, output has social and performance elemersts. Fi

outcomes are measured in terms of productivity, which is output that an independent
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observer might assess. Second, outcomes are measured in terms of tearsmemb
satisfaction with the group. A depiction of McGrath’s original IPO maiptovided in

Figure 1.1.

While the basic IPO model provides an adequate way to begin understanding
team effectiveness, there are additional non-input, non-processfattich affect
outcomes and should thus be included in the team framework. Some of theseafactors
characteristics of the team, or affect regarding the team. Thaeesfare considered
emergent states, or “properties of the team that are typicallyrdgma nature and vary
as a function of team context, inputs, processes, and outcomes” (Marks, Mathieu, &
Zaccaro, 2001, p. 357). Marks et al. (2001) include emergent states as metbatprs
with processes in their revision of the traditional IPO framework.

The current research addresses the effects of virtual leadership on othpuawi
revised IPO framework (Marks et al., 2001). However, in order to understand how
leadership impacts output in virtual teams, relevant inputs, shared oreetnstiages, and
processes must be included. Variables in each of these categoriesrashpgttinent to
the virtual environment will be addressed in the following sections. Cepgcts of
this model have been adapted from the Kahai et al. (1997, 2004) studies, such as the
inclusion of aspects of communication and outcomes. Additional elements obthes m
are included in the current study due to the importance of particular staresiand off-

task communication in virtual teamwork. A depiction of the model that drovsettidy
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is shown in Figure 1.2. The part of the model explored previously by Kahla( €997,
2004) is shown in black in this figure. The contribution of my study to testing thisimod

is shown in red.

Virtuality

Virtuality, in this study, is defined by the communication media usedtégm,
which is likewise classified by degree of virtuality through MRT erBfiore, virtuality is
an “environmental level” input in McGrath’s IPO framework (1964). Virtya$ thus
expected to affect emergent states (as per Marks et al., 2001) throcmisgguences on
users' cognitions, affect, and behavior. The effects of virtuality ocotipeition, affect,
and behavior of those using communication media have been well-documented in the
current literature (Dyer, Green, Pitts & Millward, 1995; Hinds & Bail2§03; Kato,

Kato & Akahori, 2007; Kiesler, Siegel, & McGuire, 1984; McGuire, KiesfeBiegel,
1987; Siegel et al., 1986, Sproull & Kiesler, 1985; 1992; Warkentin et al., 1997).

Prior literature indicates that the use of virtual communication technblpgy
teams has a number of consequences on cognition, affect, and behavior of tea@nsmem
Specifically, teams working over virtual communication technologiesepas their work
environment differently than teams working face to face. That is, thegalteams
develop affective bonds less readily, and behave differently than theitoféace
counterparts. With regard to cognitive consequences of virtual commanjoattual

team members experience their work environment as more sos@éying, and
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therefore perceive themselves as having more anonymity te@arigbe to face
counterparts (Kiesler et al., 1984). Additionally, in terms of affectiveegmences,
people communicating over virtual communication technologies tend to iriterpre
messages more negatively than they were intended, especiatiycamextual cues are
limited (Kato et al., 2007). Further, people communicating over virtual meuito
express more negative emotions (Dyer, et al., 1995; McGuire, et al., 1883@)result,
teams working over virtual communication technologies tend to expemeniee
affective conflict (Hinds & Bailey, 2003), and have more difficulty fargirelational
and affective links (Warkentin et al., 1997). Finally, with regard to \aets
consequences, users of virtual communication technologies have been found to act i
more anti-normative and anti-social ways than their face to face coantsefPiegel et
al., 1986, Sproull & Kiesler, 1985; 1992).

Clearly, the use of virtual media by a team creates a unique environitient w
which virtual team members must cope. The prior literature has documeated t
numerous effects virtuality has amdividual team members. What has not been
explored in the previous literature, however, is if the cognitive, afesctind behavioral
consequences of using virtual media negatively impact the formation ofl $bane
states in virtual teams. Specifically, the shared states of cedlexfficacy, team
empowerment, and interpersonal cohesion may not form as stronglyeadéy in
virtual as opposed to face-to-face teams. Further, while the pei@tiite documents the
effects of virtuality on separate shared team states and processesmpb b#s been
made at using the IPO framework to integrate and extend these §ndeg done in the

current study.
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Collective efficacy is a group-level construct that reflectisaaed belief amongst
group members in the group’s ability to organize and complete processed tweatiain
goals, analogous to the individual-level construct of self-efficBayp@ura, 1997). Not
only has a meta-analysis on collective efficacy identified a sposative association
between collective efficacy and performance in face to face t@ganlly, Incalaterra,
Joshi & Beaubien, 2002), but collective efficacy has been found to lead to better
communication and performance in virtual learning groups as well (Warg,&007).
Thus, collective efficacy is clearly an important shared state in batlavand face to
face environments.

While collective efficacy is important for the success of virtuaifrte, previous
research has not looked at the extent to which the cognitive effects of usiad virt
communication media may damage the ability of a team to form a secsiéeofive
efficacy. One specific effect of virtuality, the perception of anonyeriéates conditions
that are ripe for social loafing (Paulus & Dzindolet, 1993; Sanna, 1992). Indess, s
research shows that electronic brainstorming can be improved througihctihe@agement
of social comparison, suggesting that conditions of anonymity, and thud,|safirey,
are present in the virtual working environment (Shepherd, Briggs, Reinig, Yen, &
Nunamaker, 1996). Such non-participatory behavior can damage team mennsas’ se
of collective efficacy (Kahai, Sosik, & Avolio, 2003).

Another important process variable that could be affected is cohesudresiGn
reflects the attraction of team members to their group. Further, cohesitiari
considered a multi-dimensional construct comprised of task and interpkaspects

(Gross & Martin, 1952; Zaccaro 1991). Interpersonal cohesion refers ionshaps and
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friendships amongst team members (Lott & Lott, 1965), whereas taskarofsedefined

as individual members’ task-based attraction to the group (Hackman, 1976). Eme curr
study focuses on interpersonal cohesion, as it is more likelynteapérsonal cohesion

will be affected and applicable in the virtual environment, as virtual teavesgneater
difficulty with relational development than task orientation, espgaalheir initiation
(Chidambaram, 1996).

Studies have shown that cohesion form at a lower level in virtual, as opposed to
face to face, teams (Balthazard et al., 2004; DeRosa et al., 2004; IDRskkke, &
Salas 2003; Zaccaro & Bader, 2003). It is likely that the negative ekpoéssed
through virtual communication media may result in personal dislike amang te
members. Further, research shows that virtual teams have gliéfatelty developing
relational bonds amongst team members (Jarvenpaa & Leidner, 199%&niifaet al.,
1997). Without these relational bonds, cohesion will form at a lower level—aéthd
forms at all. Additionally, given that these relational bonds are duesttly related to
the formation of interpersonal cohesion, it is likely that integpeakcohesion is more
affected by this issue relative to task cohesion. Indeed, it is reasomapfeothesize
that team member dislike of one another, and team members’ inabilityelmpe
relational bonds, will inhibit the team’s ability to develop a high level ofpetesonal
cohesion.

Finally, team empowerment is another important group-level proeesdle
which may form at a lower level in virtual teams. Team empowernaanbéen
conceptualized as a multi-dimensional construct, comprised of the follaspegts: a.)

potency - the collective belief of a team that it can be effective; dahmgfulness - the
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perceived importance and value of a team’s tasks; c.) autonomy - the degreeht

team members experience freedom, independence, and discretion in theangalk)
impact - the teams’ perception of their ability to contribute sigaiily to the

organization (Chen et al., 2007; Kirkman & Rosen, 1999; Kirkman et al., 2004). Team
empowerment has been linked both to process (Mathieu, Gilson, & Ruddy, 2006) and
team productivity (Chen et al., 2007; Kirkman & Rosen, 1999) in face to face.teams
Additionally, Kirkman et al., 2004 found that team empowerment is more iergdc
process and productivity improvement in virtual, as opposed to face-to-faws. td hus,
team empowerment is clearly an important variable to considee iourrent study.

While team empowerment appears to be more important in a virtual environment
relative to a non-virtual environment, the very nature of the virtual environnagnt m
damage a team'’s ability to develop this shared state at a high level.icafigchioth
Kirkman & Rosen (1999) and Mathieu et al. (2006) found that a good social structure,
where team members feel that communication can be safe and opernly stotriputes
to team empowerment. In a virtual environment, individuals are mailg tik act in anti-
normative and anti-social ways (Siegel et al., 1986, Sproull & Kiesler, 1985).1882h
anti-social and anti-normative behavior may damage team membemspencof a safe
social structure, thus damaging level of team empowerment. In ssed ta Figure
1.2 and the aforementioned literature, | hypothesize the following:

Hypothesis la: Virtuality results in lower levels of shared team statels asucollective
efficacy, interpersonal cohesion, and team empowerment.

While the assessment of the level of interpersonal cohesion, collectiaegffic

and team empowerment will provide some idea of the extent to which \yrtigali
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expected to impact the formation of shared team states, it does not #oelngbsle
picture. Next, | turn to the levels literature to further expéidaaw virtuality may affect
these shared states. Specifically, cues from the levels lieraweal a second
imperative: team members must not only feel that their teeensighly cohesive,
empowered, and efficacious—they must also share these perceptionsoriidgpands
to the distinction within the levels literature between the “mean” and theeidion” of
shared team state development (Chan, 1998; Zohar & Luria, 2005). The mean of a
particular aggregate property is developed through the additive nmodelrespondence
with Chan’s (1998) framework. Through this model, the shared team state éshasw
the aggregate of individual responses, regardless of variance amasgsnttividuals.
While the mean, or level, of shared team states is an important vaoiauoldress, it does
ignore a fundamental aspect of shared team states. That is, sharethtesivys
definition must be shared.

In order to address the “shared” property of these shared team Istatiss then
also assess the level of agreement amongst team members omtité siréhese states.
This corresponds to the model labeled by Chan (1998) as the “dispersion” moded. In thi
model, the amount of agreement (or disagreement) amongst individuals wehim & a
meaningful variable itself. Indeed, Kozlowski & Klein (2000) specificalidress the
importance of dispersion in assessing shared team properties—itiaefthese
properties are achieved through consensus amongst individual team memadeanif
disagrees on the strength of these states, then they cannot be said éocrparaam

level. Instead, they could only be thought of as individual perceptions ofdahgir t
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(James, 1982). Thus, to fully assess the extent to which virtuality tsnjgaen shared
states, | also hypothesize that:
Hypothesis 1b: Virtuality will be negatively associated with the degree of shasddnes
the shared team states (e.g. collective efficacy, interpersonal cohesion, and team
empowerment).
Shared or Emergent States

Prior literature indicates that shared team states affect tesmsses (collective
efficacy. Kahai et al. 2003; interpersonal cohesion: Hart & McLeod3;2@am
empowerment: Kirkman et al., 2004). As depicted in Figure 1.2, | hypothesizbdba
shared team states will directly affect particular commumingirocesses, such as
evaluative (critical and supportive) remarks, solution proposals, and off-taakike
Critical remarks can be thought of as comments targeted at cnigj@ther’s ideas.
Conversely, supportive remarks reflect positive, supportive comments provided to
indicate agreement with others. Both of these remarks are cleaalyative”, as they
are used to provide feedback to other team members about the quality afaheir i
Proposed solutions naturally reflect solutions posed by group members tthgolgam
task. Requests for clarification, then, are offered when team members do erstamd
what someone else in their team has said. Finally, off-task rear@&k®mments that do
not relate to the problem at hand, and often are social or personal in nature.

Collective Efficacy

As discussed previously, Bandura (1997) defines collective efficacy asealsh
belief amongst group members in the group’s ability to organize and cerppbeesses

needed to attain goals. Collective efficacy level has been lioke&ttimber of positive
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outcomes at the team level. For instance, collective efficacy is linkegtftrmance in
sports teams (Watson, Chemers, & Preiser, 2001), decision-making ¢fangst

Sosik, 2003), long term effectiveness (Pescosolido, 2003), and even work gragus abr
(Jung & Sosik, 2002). Further, collective efficacy has also been linkssisbaction in a
group chat environment (van Dolen, Ruyter, & Carman, 2006).

Unfortunately, however, there is limited research on how collectiveaeifimight
impact communication. Only one study was found that empiriealiynined the
relationship between collective efficacy and communication. Spélyfigdang & Lin
(2007) found that collective efficacy enhances communication in virtaapgr Another
paper that addresses the linkage between collective efficacy and caratiwmprovides
a theoretical model delineating the development of collective effigaibson & Earley,
2007). This model alludes to communication in the context of interaction and
cooperation. However, according to Gibson & Earley (2007), cooperation is an
antecedent of collective efficacy, not an outcome. While this latter prapomsti
inconsistent with my model, a hint about how to untangle this apparent cotitradh
the literature comes from Marks et al. (2001). Marks et al. (2001) disgmbetween
processes and emergent states. According to Marks et al. (2001), erstatpsnare
dynamic properties of the team that both influence, and are influencegbis,
processes, and outputs. As such, emergent states can be either antecedents or
consequences of processes. In the current paper, | address collectoy afian
emergent state. That is, collective efficacy is seen as dyndrhitcs, while
communication may help develop collective efficacy (Gibson & Earley,)2@03 also

likely that collective efficacy improves and enhances commuaitéiVang & Lin,
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2007). In the current paper, | focus on collective efficacy as an antéacdde
communication, as the former is likely directly impacted by the tiseromunication
technology.

While literature on the linkage between collective efficacy and commatimicis
scarce, studies show that agreement on perceptions of collectiveyeffmas increase
over time (Jung & Sosik, 2003), as do levels of self-efficacy (Baker, 200&arI¢|
then, something is happening over time—perhaps increased interaction and
communication—that helps build collective efficacy. In sum, it appearathacreased
sense of collective efficacy should bolster confidence in the team arektritethe task.
Thus, | hypothesize that collective efficacy will enhance taske® communication,
leading to more solution proposals, evaluative remarks, and less off-teskrdes

Interpersonal Cohesion

Interpersonal cohesion refers to relationships and friendships ameagst t
members (Lott & Lott, 1965). Cohesion has been linked consistently to team
performance (Carron, Colman, & Wheeler, 2002; Wolfe & Box, 1988; Michalisin, Karau,
& Tanpong, 2004). While cohesion affects outcomes, McGrath (1964) does not include
it in the original IPO framework. Cggu (2006), however, identifies it as an emergent
state, which allocates cohesion to a position within Mark et al.’s (2005ekiRO
model.

Research on interpersonal cohesion and communication has left the exact
relationship between cohesion and communication uncertain. Some studies have looked
at communication as an antecedent of cohesion (Anderson & Martin, 1999), or have

addressed the two as occurring simultaneously (Driskell et al., 2@0&;evich, 1974).
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However, some early research shows that initial cohesion levels ghedicte of an
information system, which required communication with a gatekeeper tesacce
(O'Keefe, Kernaghan, Rubenstein, 1975). Further, research by Lott &B6tt) shows
that cohesiveness is positively related to communication within gradpsks et al.
(2001) provide a way for us to understand this apparent ambiguity—cohesion, as an
emergent state, is dynamic, and should both contribute to and be enhanced by
communication. In the current study, | viewed cohesion as an antecedent of
communication, given that cohesion should be directly impacted by communication
technology (Burke, Aytes, & Chidambaram, 2001). Thus, | extended theéurteekey
specifying which aspects of communication should be particularly affegted
interpersonal cohesion.

Interpersonal cohesion (e.g. the relational ties between team memioens}es
positive feelings about team members’ experiences. Therefore girsi@ngl cohesion
should have the greatest impact on aspects of communication thagatedaat
relationship development and maintenance. Thus, given that teams with high
interpersonal cohesion should also have strong relational bonds, they lgrml&@gage
in non-task, relationally-oriented communication. Specifically, high ietegnal
cohesion should lead to an increased number of off-task remarks. Further, tdams wi
high interpersonal cohesion are also hypothesized to be more supportive anitidats
of each others’ suggestions, as they will be mindful of the relationalMiitke1 the team

and the need to maintain cohesion.
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Team Empowerment

As previously discussed, team empowerment is conceptualized as a multi-
dimensional construct, comprised of potency, meaningfulness, autonomy, auwd imp
(Chen et al., 2007; Kirkman & Rosen, 1999; Kirkman et al., 2004). Team empowerment
has been linked both to process (Mathieu et al., 2006) and team productivity (@hen et
2007; Kirkman & Rosen, 1999) in face to face teams. Additionally, Kirkman et al., 2004
found that team empowerment is more important to process and productivity
improvement in virtual, as opposed to face-to-face teams. Beyond itdaotiotrito
process and effectiveness in general, some research shows thaanimegrecet of team
empowerment is related to extensive communication within a team ((D24083).

Research by Kirkman and Rosen (1999) also indicates that highly empowersateam
more likely to engage in proactive behaviors and communication, whilebydfyatt &
Ruddy (1997) shows that such team are innovative, and are more likely to seek
continuous improvement. In sum, current research on team empowerroeglystr
supports the idea that empowered teams are proactive, innovative, and cortemunica
frequently.

Based on theory and empirical findings on team empowerment, | hyjzetiiest
highly empowered teams will be more likely to participate and focosremication on
task related issues. Thus, it is hypothesized that team empowerithégdadwo more
solution proposals. Further, given the tendency for empowered teams to seekocsnt
improvement, team empowerment should lead to more critical and swppertiarks, as

it will encourage frank and open discussion of task-related issues. Fasalbam
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empowerment is focused on task issues, it should lead to lessened off-tagksdisdn
sum, | hypothesize the following:
Hypothesis 2: Shared team states affect communication.

2a. Collective efficacy will positively affect solution proposals and evatuativ

remarks, and negatively affect off-task discourse.

2b. Interpersonal cohesion will positively affect supportive remarks and off-task

discourse and negatively affect critical remarks.

2c. Team empowerment will positively affect solution proposals and evaluative

remarks, and negatively affect off-task discourse.

Given the importance of these shared states to processes and productility, | w
include measures of these shared states to test these proposed mechaistm b
virtuality affects teams. Next, | discuss how the process of coneation was
hypothesized to affect outcomes.

Communication

A process particularly salient in the virtual environment is comnatinic.
Research on virtual teams consistently highlights difficulties seamsounter due to their
reliance on communication technology (DeRosa et al., 2004, Driskell 2088,

Martins, Gilson, & Maynard., 2004). Clearly, then, communication warrants
investigation in the proposed study.

Several key studies on the effects of leadership on virtual teani\effexss
(Kahai et al.; 1997; 2004) address communication. For instance, Kahgil&oal.,

2004) assessed aspects of participation. The variables used to do so wereeaismbsp

communication: critical remarks, supportive remarks, proposed solutions, andseques
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for clarification, as previously discussed and defined. This schema te pastsipation
through communication has been used in past virtual team studies (Connallg, &ess
Valacich, 1990). Since virtual teams generally lack informal commitimnicéDeRosa et
al., Martins et al., 2004), | also include off-task remarks in as a measure of
communication in the current study.

Solution proposals, entailing potential ways to solve a given problem, should thus
directly affect productivity (Kahai et al., 1997; 2004). Further, as in Ketheli
(1997;2004), solution proposals should also make team members feel more saitisfied w
their experience as part of their team. That is, as team membpose a greater
guantity of solutions, they should also feel more positively about ttaeir &éad their
team’s performance. With respect to the two kinds of evaluative remagfso(tsive and
critical), supportive remarks should encourage teammates, leading &r grealuctivity
and satisfaction. Critical remarks, on the other hand, should enhance team ypitgdycti
inspiring brainstorming about the task. However, critical remarks shizaldnspire
dissent amongst team members, thus damaging satisfaction.y,Foffaibsk remarks,
being unrelated to the task, but aimed at sharing personal informatiotearth
members, should only improve satisfaction, and not productivity. Hypasttegs not
made about requests for clarification, as these are not edpedte directly linked to
either productivity or satisfaction.

Hypothesis 3: Communication affects outcomes
3a. Solution proposals and supportive remarks positively affect satisfaction and

productivity
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3b. Critical remarks will positively affect productivity and negatively affec
satisfaction
3c. Off-task remarks will positively affect satisfaction.

Leadership as a Moderator

While in a virtual setting, the use of communication technology may impede t
formation of a functioning team, leadership may be able to overcome thesdtait.
Specifically, as discussed earlier, directive leadership can proviktuser and guidance
in the ambiguous virtual environment. Thus, team members will experiessce le
ambiguity when working on their assigned task. This reduction in ambghotyld
enhance the virtual team’s collective efficacy as well as tegpowsrment.
Alternatively, because participative leadership incorporates the opinigngugf
members, it should reduce perceptions of social isolation, and therefotatiatéam
members developing stronger interpersonal cohesion and collectiaegffiln contrast
to these two leadership styles, having laissez-faire leadership shatdrrestual team
members having to navigate the ambiguous, socially isolatingt-atieent virtual
environment alone. Thus, the absence of leadership should be particularlyaiedeteri
a virtual context.

Hypothesis 4: Leadership enhances the ability of virtual team members to desetop te
shared states.

4a. Directive leadership will be more effective than participative anddzitsre

leadership conditions

4b. Participative will be more effective than the laissez-faire leadersiigitoon



28

4c.The negative effect of virtuality on shared team states will be mitigated by

leadership, such that directive leadership mitigates the effects of virtoedity

than participative or laissez-faire leadership, and participative leadership

mitigates the effects of virtuality more than laissez-faire leadership.

In sum, the model tested in the current study incorporates a number of tatoreti
and empirical findings to more fully address the role of leadership igatmity the
negative effects of virtuality on the formation of emergent states, amajtinthese
states, processes and outcomes. While Kahai et al. (1997; 2004) provide initial support
for the moderating impact of leadership in a virtual environment, the curoelyttsailt
upon these results in several ways. First, unlike the work of Kahai and higueethe
current study directly investigated the impact of virtualitycertain shared team states.
Second, while the Kahai et al. (1997; 2004) studies were the first to addregsalath
leadership approaches through the team framework, neither of the@ssaadidiressed
virtuality, shared states, and communication through the IPO framewaorasagone in
the current study. Finally, neither of the Kahai et al studies addréss difference in
effect of these leadership behaviors between virtual and FTF teamsesééych

addressed these issues using Media Richness Theory.
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Method
Participants

A power analysis revealed that a minimum of 10 teams per condition would be
needed to have 80% power to detect a large effect. Based on this ahabjsted 60
four-member teams. Thus, a total of 240 participants were involved in the current
experiment. Participants were undergraduates attending the Utyieéfglaryland in
College Park. They were recruited by using the Department of PsggriBONA
system as well as by gaining permission from upper level psychotagge professors
to recruit their students. One credit hour of extra credit and entry iottegylfor several
prizes were offered as incentive to participate in the research.

Participants were, on average, 19.9 years old (range = 17-36). The majtriy of
sample (64.9%) was female and majored in psychology (50%). The second most
frequent major cited (4.2%) was kinesiology. All other majors had féwaer10
participants self-identifying themselves (i.e., less than 4.2%Me riajority of the
participants were white (55.4%), followed by African Americans (14.2%)nAsia
(11.3%), bi-racial individuals (6.7%), and Indians (2.1%). Fewer than 5 pantigipa
identified themselves in any of the remaining ethnicities @ss than 2.1%). Finally,
30.5% of participants were sophomores, 24.7% were juniors, 23.4% were freshmen, and
21.4% were seniors

Experimental Design

The current study employed a 2 (virtuality manipulation) x 3 (leagestyle
manipulation) between-groups experimental design. Groups of four participEmets w
randomly assigned to one of the two virtuality conditions (i.e., instant gieggdMV) vs.

face-to-face meeting) and one of three leadership style conditionb.ré#fgect to the
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virtuality manipulation, the groups assigned to the IM condition wetleeirmore virtual
(i.e., less rich) environment whereas groups assigned to thoffaee meeting were in
the non-virtual condition.

With regard to the three leadership style conditions (i.e., partiogpatirective;
laissez-faire leadership), | followed the work of Kahai et al. (1997; 2004)yydhaach
group led by a confederate displaying one of these three differdetdbip styles.
Specifically, leadership was manipulated by having the confede@tefsilly follow
memorized scripts (see Appendices A, B, and C) either by entbarsgtipt text when in
the virtuality condition or by enacting the script in the non-virtual cait

The scripts for participative and directive leadership (AppendirdAER
respectively) were adapted from Kahai et al. (1997; 2004). Spegj/fittedl participative
leaders consulted participants for their suggestions. They alsedyffrrt did not
impose, directions, and they encouraged participants to contribute to the groegsp
Directive leaders, on the other hand, asserted that they were in charge\atedor
explicit direction to participants. A third script was developed to colaissez-faire
leadership. In this condition, the confederate simply gave the teamsstigiveal task
and did not speak further until the study was complete (see Appendix C).

Two additional issues should be noted about the experimental manipulations.
First, all scripted comments for the leadership manipulations in the IMtaomdiere not
capitalized to more accurately replicate the way people typicaftynunicate over IM.
This lack of capitalization was done to make the comments seem morécraalistess
scripted. Second, participants in the IM condition were asked not to surf timeinter

while completing the study.
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Experimental Task

Each group was asked to complete a 23 minute task. | used one of the tasks from
the studies by Kahai et al (1997, 2004). Specifically, | used the more umstduof the
two tasks employed in these studies. The task required the groups to identitgp ways
improve the prestige of the university. More specifically, the group menhiagl to first
generate alternative ways to improve the university’s prestigethen the group had to
identify the most appropriate solutions. Kahai et al. (1997, 2004) establistiedlishitask
was perceived as unstructured by their participants.

Procedure

None of the members of my teams were explicitly introduced to eachautteer
their “leader” before the task began. After the task was assigned,dbe peavided
initial comments. The groups were then allowed to conduct their work. Following
completion of the task, interpersonal cohesion, collective efficacy, teovesrment,
and satisfaction were measured via questionnaire. In addition to thesgaageas
manipulation checks of both leadership and task structure were also adethnister
assess communication during the study, virtual team members’ IMrsatioas were
saved, and face to face team members’ verbal conversations were audio and video
recorded. These recordings were then transcribed and coded to identifgrsmm
Measures
Interpersonal Cohesiorl:used two measures of interpersonal cohesion. It was measured
through a semantic differential scale assessing interpersoaatiatir(Zaccaro &
McCoy, 1988) as well as through a measure of cohesion developed by Cralky & Ke

(1999). The Zaccaro & McCoy (1988) scale assessed group membersiperokiteir
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groups using a set of six bipolar items. Following the work of Gonzalez, Bunkieiz3a
& Bradley, (2003), | changed the Zaccaro & McCoy (1988) measure to a 7 palet sc
This scale is available in Appendix D.

A maximum likelihood factor analysis was conducted at both the indivashahl
team level using SPSS to explore the structure of this scale. Onlgcioeémerged
with an eigenvalue greater than 1 at both levels of analysis. All ltadsd on this
factor at both the individual and team level§he factor loadings for the items are
shown in Table 1. The loadings for all the items are acceptable, regardlessd of le
analysis and the internal consistency reliability for this scaleeagroup level of analysis
was .88.

The Craig & Kelly (1999) measure of cohesion is in Appendix E. In this
measure, group members responded to four cohesion questions using a 7 point scale.
Maximum likelihood factor analysis was conducted at both the individual andégam
to explore the structure of this scale. Again, only one factor emergeanveigenvalue
greater than one at both levels of analysis. All items loaded on this fabtathahe
individual and team levels. The factor loadings for each item are yishia Table 1. In
this study, the internal consistency reliability for this scatlbegroup level of analysis
was .78. Both of these measures showed acceptable levels of reliabilityallM&n
Bernstein, 1994).

To explore the extent to which these two scales address the samgingderl
construct, the scale averages were correlated at both the individuahantével. These
analyses reveal a significant correlation between these twodadttre individual

(r(235) = .45, p < .01) and team (r(60) = .53, p <.01) levels. Given the magnitude of
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these correlations, it is reasonable to assert that both scalesertbassame higher-level
construct of interpersonal cohesion. Since both were measured on 7 point scales, an
overall interpersonal cohesion scale was generated by averagingses to the items
from these two scales together. The reliability of this linear caamtibim at the group

level of analysis is .90 (Nunnally & Bernstein, 1994). This overall scale veaisim$or

the remainder of the analyses in the current study.

Collective Efficacyl used two measures of this construct in the current study. First, |
used the measure developed by Salanova, Llorens, Cifre, Martinez & Sic{20{a).
Salanova et al. (2003) adapted four items fExrhwarzer &erusalem’$1995)
Generalized Self-Efficacy Assessment to measure group-level, aseopjpoindividual-
level, efficacy. This measure is shown in Appendix F. To assess the stroictiois
scale, maximum likelihood factor analyses were conducted at the indiaicidiad&am
level. At first, two factors with eigenvalues greater than 1 geteat both levels of
analysis. A one-factor structure was then forced on the data. All ibaahsd on this
factor at the individuaand the team levels at or above .4. The factor loadings for each
item are displayed in Table @iven these results, and the historic use of this measure as
a single factor, | used this measure as a single-factor scake ecurrent study. In my

study, the Cronbach’s alpha of the Salanova et al. (2003) scale at the groumke\v@).w
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Second, | measured collective efficacy by using an adaptation fronuBss
(1997) self efficacy measure. This adaptation is fairly common in #ratlire, and has
been used in numerous studies examining collective efficacy (Earley, 1929\ &ain
& Erez, 2005; Prussia & Kinicki, 1996). Specifically, this collective etficacale
measures the extent that individuals feel their team can gerecartain number of
solutions within a given time frame. Generally, as noted by Prussiai&KK(1996), the
number of solutions used as the target of these questions ranges from 40% below the
normed performance to 40% above the normed performance. Since there is no normative
information available for this task, | simply adapted the measureetslthat seemed
reasonable given the 23 minute time limit imposed on the groups. The second measure of
collective efficacy is in Appendix G. | assessed the structut@stale using a
maximum likelihood exploratory factor analyses at the individodltaam level. Only
one factor emerged with an eigenvalue greater than 1 at both levels sisarfdlyitems
loaded on this factor at the individwaid the team levels. The factor loadings for each
item are displayed in Table Z.his team level Bandura scale had a Cronbach’s alpha of
.97 at the group level. The Cronbach’s alphas of the two collective efficacy seffdet

very strong reliability.

To assess whether or not these scales could be combined into a singleeollect
efficacy measure, | ran correlations between the measures at bothitfduaichnd team

levels. The scales were significantly correlated with each ottatlathe individual
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(r(238) = .49, p < .01) and the team (r(60) = .54, p < .01) level. Given the magnitude of
the correlation between the two scales, they are both likely tappmthensame higher
order construct of collective efficacy, and could thus be combined to form a cagnposit
collective efficacy score. Since the two scales used differelet agehors, the scale
scores had to be standardized before they could be averaged together.cdres z-s
resulting from this standardization were then averaged togetheiate tine second-order
factor. The reliability of the linear combination at the team lexad .97 (Nunnally &
Bernstein, 1994).

Team EmpowermeniThe 12-item version of Kirkman & Rosen’s (1999) team
empowerment questionnaire was used in the current study. This version is @eshorte
version of the original scale. However, the shortened version has previously lsken use
by Kirkman et al (2004) to assess team empowerment and they fourfietsabttened
measure adequately addresses all aspects of team empowermentcalgethii

measure has three questions that assess potency, three questiossgshat as
meaningfulness, three questions that capture feelings of autonomiiremdtestions
that assess perceptions of impact. Appendix H displays the team emsnveneasure
used in the current study. As with the previous two team shared states, dtedralu
maximum likelihood factor analysis at both the individual and team lexasddess the
structure of this scale. Only one factor emerged with an eaygmgreater than 1 at both
levels of analysis. The twelve items loaded onto this fattooth the individual and the
team level. The factor loadings for these items areaiysplin Table 3. The Cronbach’s

alpha for this measure at the team level was .93.



CommunicationThe communication categories were coded from transcripts of the team
conversations by independent sources. Six raters were trained on thescbeimg.

These six raters were undergraduate research assistants who volunteerexlearning
course credit for their assistance with coding and data preparatitrisfproject. The

six raters were split into three groups and the three groups were rardisimbuted a
portion of the 60 conversations to code. Discrepancies between members in a coding
dyad were discussed and resolved with the help of a mediator.

The coding scheme required the raters to first assess overall amount of
communication in terms of number of unique comments made by participankerFurt
the coding scheme required the raters to measure four different communicagiertips
of the groups (i.e., solution proposals, supportive remarks, critical remadksffaask
remarks). Coding was conducted at the individual level of analysis, and aggregate
represent team-level communication. Six of the 60 total conversationsponedch of
the six conditions, were assigned to all six raters to code. A measuterafiter
reliability specifically designed for more than 2 raters codimggorical variables,

Fleiss’ Kappa (Fleiss, 1971), was employed to assess agreemee¢meaters. Fleiss’
Kappa is calculated by dividing the actual agreement achieved yetkiemum potential
agreement attainable above chance. Specifically, the equation &8’ Rlappa is as

follows:
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Where n represents the number of raters, k the number of categories comments

(1)

K=

were assigned to, and N the total number of comments that were rated. Ce@ment
indexedi=1,...N, while categories are indexed j =1, . . . k. Fleiss’ Kappa in the
current study was .49. Landis and Kock (1977) provide a six category guide for
interpreting Fleiss’ Kappa (i.e., a.) < 0 poor agreement, b.) 0.0 — 0.20 slightegre
c.) 0.21 — 0.40 fair agreement, d.) 0.41 — 0.60 moderate agreement, e.) 0.61 — 0.80
substantial agreement, and f.) 0.81 — 1.00 almost perfect agreement). Heiobsdrved
kappa of .49, there appears to be a moderate level of inter-rater agreement.

For actual analyses conducted with this variable, however, | decided triconv
these frequency counts into percentage scores because it is possgetdgroups
simply talk more than others and this talking frequency could bias theaqueficy
information across groups. | tested for between group differences @il over
communication by teams by conducting a one-way ANOVA. The resultstedica
significant differences in overall amount of communication between group8, (F§0) =
3.34, p <.01). Based on these results, | computed the percentage of each type of
communication by dividing the frequency in each coded category by thalove
communication of that group. In this way, | assess a meaningful measure of
communication that is not confounded by overall communication differences betwee

groups.
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More specifically, the team-level solution proposals were calculated frem t
number of statements in which participants proposed solutions over the totar miimbe
comments. A measure of team-level supportive remarks was caldutatethe number
of statements in which participants supported a proposed solution over the total number
of comments. A measure of team-level critical remarks was calddfata the number
of statements in which participants criticized a proposed solution over theuother of
comments. A measure of team-level off-task remarks was calctiatedhe number of
statements in which participants exchanged relational or personalskon-ta
communication over the total number of comments.

Satisfaction: used the Kahai et al. (1997, 2004) measure of satisfaction. Specifically,
satisfaction with outcome, group process, and discussion was assessed. An overal
satisfaction measure was created by averaging individual resptmthese items. The
satisfaction questionnaire is shown in Appendix I. The Cronbach'’s alpha of thi
satisfaction measure was .90 indicating high reliability.

PerformancePerformance was independently coded by the same six raters who coded
communication. Following the same procedure used in assessing communibat&nr, t
raters were randomly separated into three groups to code team perf@rmanc

| used the same coding process used by Kahai et al. (1997, 2004) to assess
performance. Specifically, team performance was computed by cotimimgimber of
unique solutions generated by each team. Independent raters coded proposed ssluti
either unique or repeated. Performance was measured in two different veggstipn
of unique solutions over overall solutions and proportion of solutions that involve the

synthesis of earlier ideas over overall number of solutions.
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These two measurements are related to Guilford’s (1950) conceptinalizt
creativity. Divergent creativity is the extent to which individwaa draw on different
ideas and generate multiple answers to a given problem. In the ciugyntthe
proportion of solutions that are new, or extend upon other solutions, was used as a
measure of divergent creativity. Convergent creativity is the exdewtith individuals
can take different ideas or concepts and draw a single solution from thene. crtent
study, synthesized proposals were used as a measure of convergeritycieafinitions
of communication categories, including types of proposals, are availabpgpendix L.

With regard to rater accuracy, all six raters coded performaoicesix
conversations, one from each of the six experimental conditions. Fles@mg@HKor
performance ratings was .25, indicating fair agreement. Discresanatoding between
the pairs were resolved through discussion with a mediator.

Task Manipulation Check:employed one item used in Kahai et al. (1997; 2004) to
assess task ambiguity. The task manipulation check is available in Apgendix
Leadership Manipulation CheclRs in the Kahai et al. (1997, 2004) studies, the
manipulation check of leadership was composed of five questions that askessdérit
to which leaders displayed either participative (three items) astiheg(two items)
behaviors. Further, | added one item that asked participants to choosedlmee of
descriptions (participative, directive, or uninvolved) that best destitheir facilitator's
behavior. The leadership manipulation check is available in Appendix J. Thuditglia
of the three-item participative measure was .69, while the reliabfilitye two-item
directive measure was .66. While | expected these two types of leipdsrales to be

negatively related, in the current sample they were significpogitively correlated
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(r(240) =.30, p< .05). This may initially seem counter-intuitive, however, ésidtris
actually reasonably consistent with path-goal leadership tlidorse, 1971), in which
leaders are proposed to be able to display more than one leadershipastylgiaen
time. Given these results, in the current study, | regard thess asaliéstinct scales of

participativeness and directiveness, as opposed to a single scakptioaes both.
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Results

Manipulation Checks

Task Manipulation Checlds previously discussed, | employed one of two tasks
originally used in the Kahai et al. (1997; 2004) studies. In particulaedtsd the more
unstructured of the two tasks used by Kahai et al (1997; 2004). This task asked student
to brainstorm ways to improve the university's prestige. Immegiatielr completing
the task, participants in my study rated their perceptions of task @itylng a 5 point
scale. The mean for the task ambiguity check was 3.02 (95% CI: 2.88-3.15), wisich fal
right around the center of the scale. As such, the current task can be seesraseigod
ambiguous. Interestingly, these results are comparable to reqdtsad in Kahai et al.
(1997; 2004) for this task (mean = 2.98).
Leadership Manipulation Checknalyses were conducted to see if the leadership
manipulation was effective. To assess the leadership manipulation, OneNQAYAS
were conducted to examine differences in participants’ responses to both tipgisi
and directive leadership manipulation checks. If the manipulation worked, peitiei
leaders should be rated more highly on the participative leadership scale ¢atiaedir
leaders, who in turn should be rated more highly than the laissez-faire Icb#tergise,
directive leaders should be rated higher than participative leaddre dirdctive
leadership scale, who in turn should be rated higher than laissez-faire leaders.

A One Way ANOVA on the participative leadership scale revealerfis@nt
differences overalh? = .13, F(2,237) = 17.53, p < .01). Since | had a-priori hypotheses
regarding the nature of the expected differences in leadershippensebetween

conditions, | ran t-tests between participative, directive, anselaifaire leadership
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conditions. There were significant differences in perceptioreanfer participativeness
between the participative (M = 4.47) and laissez-faire |sageconditions (M = 3.88),
with participative leaders being perceived as more partiggp#tan non-leaders (t(158)
=4.43, p <.01). There was also a significant differences in perceptions of leader
participativeness between directive (M = 4.55) and laissez-failergaip conditions
(t(158) = 5.13, p < .01), with directive leaders being perceived as more ptitieithan
non-leaders. However, contrary to expectations, there was no differencedptioers

of leader participativeness between directive and participatidengap conditions
(t(158) = .79, p > .05).

A one-way ANOVA was also run to assess differences in perceptiongofivk
leadership between conditions. Overall significant differences irpioa of directive
leadership behavior between conditions were foyad (05, F(2,237) = 5.53, p <.01).
As before, since | had a-priori hypotheses regarding the nature expiected
differences in leadership perceptions between conditions, | ran betstsen
participative, directive, and laissez-faire leadership conditionsnAtieere were
significant differences in perceptions of leader directiveness betwegratticipative (M
= 3.73) and laissez-faire leadership conditions (M = 3.33), with particidatders
being perceived as more directive than non-leaders (t(158) = 2.02, p < .05).wabkere
also a significant differences in perceptions of leader directivenessededirective (M
= 3.94) and laissez-faire leadership conditions (t(158) = 3.32, p <.01), with directive
leaders being perceived as more directive than non-leaders. Howevearyctm
expectations, there was no difference in perceptions of leader diresveatween

directive and patrticipative leadership conditions (t(158) = 1.18, p > .05). In suherneit
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manipulation checks revealed the expected results. Indeed, aHil@gants appear to
be able to distinguish between leaders and non-leaders, they dupeat ¢ be able to
distinguish between the two types of leaders.

While these prior analyses address how patrticipants perceived thersleade
participative and directive leadership behavior, they do not provide an&dysbke entire
leadership manipulation check. Thus, one additional question was included asfa part
this manipulation check: participants were asked to identify one, and axlpfaihree
leadership descriptors as the one that applied most to the leader ofaimeirTieese
descriptors portrayed a participative, a directive, and a non-leader.abrau$inal test of
the leadership manipulation, an ovejéltest of homogeneity was run to see if
individuals within different conditions could correctly identify thieader through this
single descriptor. The overaf was significantf?(4) = 57.15, p < .01), indicating non-
homogeneity. Further, the Cramer’s V coefficient, a measure afiassn between
non-binary nominal variables, for this overall test is significant.@5, p <.01). While
this Cramer’s V is significant, coefficients between .3 and .7 represgna aveak
association between the two variables. Thus, while responses generadlytafpé
along the diagonal, they do not always conform to this pattern. Esseniradbyilse
diagonal of thig? test represents “correct” responses, it appears that partgipard
only somewhat able to correctly identify their leader.

Additional y? tests were conducted with two conditions examined at a time, to
understand if participants were able to distinguish between any tveoobdéaders more
accurately than other pairs. First, whether or not participantd dadriminate between

participative and directive leaders was explored. yFlveas significant$ = .28;y3(1) =
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8.75, p <.01)). Since thecoefficient was less than .3, there is no association between
these two variables. That is, participants could not correctly dis@imbetween
participative and directive leaders. Nexj2&est comparing perceptions of participative
and non-leaders was conducted. This test was also significané(;y3(1) = 25.10, p <
.01). Since the coefficient is greater than .3, there is an apparent weak association
between these two variables, such that participants appear to be sorigeha
differentiate between participative and non-leaders. Finaj/test comparing
perceptions of directive versus laissez-faire leadership was conduttsdest was
significant (p =.53;%2(1) = 28.03, p <.01). The phi coefficient, again, is between .3 and
.7, indicating a weak association between these two variables. Thatispaals are

able to somewhat differentiate between directive and non-leaders.

The results of both leadership manipulation checks are consistent. In slen, whi
participants can differentiate between leadership and laissezefaitership, they cannot
differentiate between the two types of leadership. Given that the maropukted, it is
important to interpret results corresponding to differences in ldadestyles with
caution.

Hypothesis Tests

Correlations between variables at the individual and team level are ;4 abb
Table 5, respectively. Hypothesis 1a and 1b predicted that teams workingstaet
messaging would report lower levels and greater dispersion of teaedsstates. Since
these shared states are theoretically linked, highly correlated intdset@ee Tables 4
and 5), and predicted to be influenced equally and in the same direction bytyjrtual

multivariate analyses were run to determine the influence of vistwal all shared team
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states. | first ran a multivariate ANOVA to assess the ozlaliip between virtuality and
dispersion of shared states. This can be done without any providing evidence of
aggregation because the dispersion construct (i.e., standard deviatjoeyistd at the
team level of analysis. The multivariate ANOVA (Wilk's lambda= 1§65 .14, F(1,56)
= 2.95, p <.05) was significant. This means that for some or all of the scales, teams
working over instant messaging had significantly different dispersiaid on the shared
team state variables than those teams working face to face.

To determine the direction of these relationships as well as to deterimicie w
shared team states were significant, | ran a series of oneM@yAs. The effects of
virtuality on dispersion of shared states were significant foectle efficacy§2 = .13,
F(1,58) = 8.58, p < .01, IM sd mean = .81, FtF sd mean = .52) and interpersonal cohesion
(m2=.07, F(1,58) =4.12, p < .05, IM sd mean = .93, FtF sd mean = .74), but not for team
empowermentiz = .05, F(1,58) = 2.94, p < .10, IM sd mean = .89, FtF sd mean = .84).
Consistent with my hypotheses, virtuality negatively afiéthe amount of agreement
between team members for collective efficacy and interpersonadioohdnconsistent
with my hypotheses, however, virtuality did not affect the amount of agrdmtween
team members on team empowerment.

| next analyzed the extent to which virtuality affected the level afeshteam
states. However, when testing the level effects, it is imperataectmunt for variation
both within and between teams. Random Coefficient Modeling (RCM) is aysenal
technique that allows for the simultaneous assessment of effects omtrentéa
individual level. More importantly, RCM allows for the assessment afwaen the

homogeneity of variance cannot be assumed (Raudenbush, 1988). As discussed
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previously, the variance of shared team states statistically diffet@veen virtual and
face to face teams. In other words, the homogeneity of variance assumptiolated in
the current study, and the use of RCM is required to deal with this violation.
Thus, |1 used HLM 6.06 to conduct a multivariate RCM to assess the main effect
of virtuality on the formation of level of shared team states. In this sinady
multivariate dependent variable is constructed as a function of all tates.sGiven my
hypotheses, | did not enter any predictors at the individual (i.e.,1¢\&Vel of analysis
but entered virtuality as a dichotomous predictor at the between teame\ee?2) level

of analysis. The equations for this multivariate analysis are asvéollo

Level 1 Model:
Y*=CE*Y1*+ IC*Y2*+ TE*Y3* (2)
Y*=Po+e (3)

Level 2 Model:
Po = Boo+ Boy(V) (4)

In Equation 1, CE represents Collective Efficacy, IC and TE represent
interpersonal cohesion and Team Empowerment, respectively. In Equation 3, V
represents the virtuality manipulation (i.e., 1 = IM; 2 = face to face).

Results indicate that virtuality significantly predicted diffeesia the formation
of shared team states at the team level (unstandardized B = .32, | <.09).
Additional single RCMs were conducted to investigate which team statdésefvere
driving this relationship. Each state was regressed separatelyidnglity. Results of
these analyses reveal that the measure of collective effigcastandardized B = .38, p <

.05,p = .22) appeared to be driving the multivariate results. Results of anatysdsde
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that virtuality exhibited a trend on the level of interpersonal cohesion (uiasthzed B

= .28, p > .05 =.14) and team empowerment (unstandardized B= .24, p p s03,2).

In sum, with regard to collective efficacy and interpersonal cohesiputhieses 1a was
supported. That is, people in the face to face condition had more agreementativeolle
efficacy and interpersonal cohesion than did people in the IM condition. Hyjsothes
was supported for all three shared team states.

Hypotheses 4a and b predicted that leadership would have a main effect dn share
team states. In particular, directive leadership was predictednotgeeffective in
forming shared team states than participative leadership and{tag®eleadership, and
that participative leadership would be more effective than lafssezleadership. To
test these hypotheses on dispersion of shared team states, a mulé\@&a was run
to gauge dispersion of shared team states by leadership. The redu#israfltivariate
test were non-significant (Wilk's lambda = .9i¢,= .05, F(6,110) = .94, p > .05). Given
that the multivariate test was non-significant, no further analysesrexgpthe effect of
leadership on dispersion were performed.

| next tested whether leadership had an effect on the level of sharestédes
To do this, | ran a multivariate RCM. To test my hypotheses with thisvamidite
analysis, | had to create orthogonal leadership variables. Spiggititgpothesis 4a
states that directive leadership should be better than both participatilessez-faire
leadership. Thus, the first orthogonal comparison was created by agseamms with
directive leaders a score of “2”, and teams with participative or no-keadecore of “-
1”. Hypothesis 4b states that participative leadership should be bettéaitsez-faire

leadership. Thus, the second orthogonal comparison was created by assansgith
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directive leaders a score of “0”, teams with participative leadersra e€“1”, and teams
with no leaders as score of “-1”. The level 1 RCM equations for this analkysis w
identical to those used previously (i.e., Equations 1 and 2). The differencerbéieee
present analysis and previous RCM multivariate analysis isrthia¢ present analysis
the level 2 RCM equation includes the two orthogonally coded leadeatgies
instead of the dichotomous virtuality variable.

Results of the multivariate RCM indicated that leadership did not have a
significant main effect on the level of shared team states for dithdirst
(unstandardized B = -.02, p > .@b= -.01), or second orthogonally-coded leadership
variable (unstandardized B = .04, p > .05; .01). In sum, there is no support for
Hypotheses 4a and b either for dispersion or level of shared team states.

Hypotheses 4c predicted that differences in leadership effeeisevould be
more extreme in virtual as opposed to face to face settings. Thisesypothesis, a
multivariate ANOVA was first run to assess whether thereangignificant leadership by
virtuality interaction on shared team state dispersion. In contrast toyflothesis,
however, the interaction was non-significant (Wilk's lambda =182,.10, F(6,104) =
1.85, p > .05).

| next tested Hypothesis 4c by examining whether there wamidicant
leadership by shared team state level interaction on the overalbfeshedred team
states. The multivariate RCM consisted of the two orthogonally-coded legders
variables, the virtuality variable, and the interactions of these vagiablevel 2. The

specific equations used in this analysis are:
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Level 1 Model:
Y*=CE*Y1*IC*Y2*+TE*Y3* (5)
Y*=Po+e (6)

Level 2 Model:

Po=Boo+ Boi(V) + Bo2(LO(1)) + Bos(LO(2)) + Boa(IVL(1)) + Bos(IVL(2))  (7)

In Equation 6, V, LO(1), LO(2), IVL(1), IVL(2) represent the virtuality
manipulation, the first orthogonally-coded leadership variable, the secondarétigg
coded leadership variable and the first and second interaction terms,ivespect

Results indicated a significant interaction (Interaction 1. unstandardized® =
p <.05,8 =.15; Interaction 2: unstandardized B = -.10, p <[05,.05). Unfortunately,
while significant, this interaction was not in the hypothesized directipecifically,
directive leadership enhanced shared team states in face to faseaétive to virtual
teams. Participative leadership had no effect on shared team statesecbiophe
laissez-faire leadership condition.

Additional RCMs were conducted to investigate which team state variable
influenced by the interaction of leadership and virtuality. Each stat¢hea separately
regressed onto virtuality, leadership, and the interaction of virt@addyeadership.
Results of these analyses reveal a significant interaction of lagdarsl virtuality on
team empowerment (Interaction 1: unstandardized B = .24, p g 054, Interaction 2:
unstandardized B = .11, p > .(b5 .14) but not collective efficacy (Interaction 1:
unstandardized B = .13, p > .(b5 -.60, Interaction 2: unstandardized B = -.21, p > .05,

B =-.32), or interpersonal cohesion (Interaction 1: unstandardized B = .16, (3<=.10,
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41, Interaction 2: unstandardized B = -.02, p > [05,-.02). Thus, the effects of the
leadership by virtuality interaction appear to be driven by teapoemrment.

In summary, while there is a significant interaction between virtuatity
leadership, it was in the opposite direction than predicted. Specificallgtidee
leadership enhanced the formation of shared team states in face torfaxenda As
such, there is no support for Hypothesis 4c. Results for the effects of tgrtuali
leadership, and the interaction of leadership and virtuality on the levehreidsteam

states are summarized in Table 6.

Hypothesis 2 predicted that shared states would affect communicatioen Gat
shared team states do not form to the same degree within virtual tedmayg ds in non-
virtual teams, it is important to assess this hypothesis with RTd/test this hypothesis,
| first tested the significant of shared team states on each communicatiomeutAn

illustrative set of equations associated with one of the communicatioblearae as

follows:
Level-1 Model:
Po=Bo+ Bi(CE)+ R (8)
Level-2 Model:
Bo = Goo+Go1(CEG) +Uo (9)

B1= Gio+U1 (10)
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In Equation 7, P represents a particular communication variable (e.g., pyoporti
of solution proposals) and CE represents the grand-mean centered collectasy effi
the individual level. In Equation 8, CEG represents collective efficggsegated to the
group level of analysis.

Hypotheses 2a states that collective efficacy should enhance solution [goposa
and evaluative remarks and decrease off task discourse. Results indicatéabtve
efficacy was not related to proportion of supportive remarks at either tiedunali or
group level (unstandardized B .00, p > .05, = .00, unstandardizedy&= .01, p > .05,
Y01 = .06), proportion of solution proposals at either the individual or group level
(unstandardized B= -.01, p > .058; = -.09, unstandardizedy&= -.00, p > .05yp1 = -
.03, respectively), proportion of off task remarks at either the individugabop level
(unstandardized B= .00, p > .05, = .00, unstandardizedy&= .01, p > .05y0;= .05,
respectively), or proportion of critical remarks at the individual @mdardized B= .00,
p >.05,8; =.01) or group levelqunstandardized §z= -.01, p > .05y, = .-.05). In
other words, there was no support for Hypothesis 2a.

Hypothesis 2b states that interpersonal cohesion would positively affec
supportive remarks and off-task remarks, and decrease critical remaslisRedicate
that the interpersonal cohesion measure was largely unrelated to comianrataither
the individual or group levels of analysis. Specifically, this measure waataak€o
proportion of supportive remarks at both levels (individual: unstandardized.&, p >
.05,B, = .13; group: unstandardize@G .01, p > .05y01 = .02), proportion of critical
remarks at both levels (individual: unstandardized B.00, p > .058, = -.01; group:

unstandardized &= .00, p > .05yo; = .00), proportion of solution proposals on the both
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levels (individual: unstandardized B -.01, p > .05, = -.14; group: unstandardized
Go1 = -.04, p < .05yp1 = -.38), and proportion of off-task remarks on both levels
(individual: unstandardized,B= -.00, p > .05, = -.04; group: unstandardize®G
.01, p > .05y01 = .08). In summary, there was no support for Hypothesis 2b.
Hypotheses 2c states that team empowerment should enhance solution proposal
and evaluative remarks and decrease off task discourse. Analyses on theexitect
team empowerment affects communication reveal that there isatiomship between
team empowerment and communication on either level of analysis. Sakygifieam
empowerment is not related to proportion of supportive remarks at the indigrdual
group level (unstandardized B .00, p > .058; = .02, unstandardizedy&= .02, p >
.05,y01 = .08, respectively), proportion of solution proposals at the individual or group
level (unstandardized,B- -.00, p > .058; = -.02, unstandardizedy&= -.01, p > .05y01
= -.06, respectively), proportion of off task remarks at the individual or group level
(unstandardized B= .01, p > .058, = .07; unstandardizedy&= -.01, p > .05y01 = -
.03, respectively), or proportion of critical remarks at the individual or gee |
(unstandardized B= -.00, p > .05, = -.01; unstandardizedy&= -0.01, p > .05yp1 = -
.03, respectively). In sum, there is no support for Hypothesis 2c. Restiésroéin

effects analyses are summarized in Table 7.

Hypothesis 3 predicted that team communication would affect team outcomes.

To test this hypothesis, | again employed RCM. Each outcome was independent
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regressed onto each relevant aspect of communication on the individual antbgetgip

An example set of equations is as follows:

Level-1 Model:
Po=Bo+Bi* (PSP + R (11)

Level-2 Model:
Bo = Goo+Go# (PSPQ +Uo (12)
Bi= Guo+U: (13)

In equation 16, P represents an outcome of interest, while PSP represents the
grand mean centered proportion of solution proposals on the individual level. lloequat
17, PSPG represents proportion of solution proposals aggregated to the group level.

Hypothesis 3a predicted that solution proposals and supportive remarks would
affect both satisfaction and productivity positively. The RCM reseltsaled that
proportion of solution proposals were not related to task satisfaction attbgher
individual or group levels (unstandardized-B-.03, p > .05, = -.00; unstandardized
Go1 = -.05, p > .05y0; = -.00, respectively), or proportion of convergent solutions at
either the individual or the group level (unstandardized BO1, p > .05, = .01;
unstandardized ¢ = .06, p > .05y0; = .07, respectively). However, proportion of
solution proposals was negatively related to the proportion of divergenbsaslati the
individual and positively related to the proportion of divergent solutions atrdle g
level (unstandardized;B- -.33, p < .05, = -.20; unstandardizedos= .59, p < .05yo1
= .24, respectively)

Analysis of the relationship between the proportion of supportive remarks and

outcomes reveals that the proportion of supportive remarks was not related to task
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satisfaction on either the individual or group level (unstandardized B5, p > .05, =
.01; unstandardizedgs= .94, p > .05y0; = .05, respectively), or to proportion of
divergent and convergent solutions on the individual level (divergent: unstaethBli
= .21, p > .058, = .14, convergent: unstandardized=B-.03, p > .058, =-.06).
However, there appears to be a trend such that proportion of supportive remarks may be
related to proportion of divergent and convergent solutions on the group level (dtverge
unstandardized &= -.48, p < .1, standardizggh = -.17; convergent: unstandardized
Go1= .16, p < .1lyo1 = .16). In sum, there is limited support for Hypothesis 3a.

Hypothesis 3b states that critical remarks will enhance produciindydecrease
satisfaction. The RCM indicated that the proportion of critical remarksata®lated to
task satisfaction on either the individual to group level (unstandardized?%4, p >
.05,B, = .13; unstandardizedo&= -3.52, p > .05y01 = -.12, respectively), proportion of
convergent solutions on either the individual or group levels (unstandardized1B, p
> .05,B; =.15; unstandardized¢s= .08, p > .05y0; = .05, respectively), or proportion of
divergent solutions on either the individual or group levels (unstandardized 25, p >
.05,B, = .07; unstandardizedyg= .10, p > .05y0; = .02, respectively). Thus,
Hypothesis 3b was not supported.

Hypothesis 3c predicted that off-task remarks would enhance satisfaction.
Analysis of this hypothesis reveals that, consistent with expaesaiff topic remarks
are unrelated to either proportion of convergent or proportion of divergent solutions on
the individual or group levels (convergent, individual level: unstandardized-BL0, p
> .05,B; = -.15; convergent, group level: unstandardizgd=G.15, p > .05yp; = .18;

divergent, individual level: unstandardized8 -.13, p > .05, = -.07; divergent, group
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level: unstandardizeddo= -.16, p > .05y01 = -.06). However, off-task remarks are also
not related to satisfaction on either the individual or group level (unstaneldidi= -
1.21, p > .05, = -.11; unstandardizedo= 2.21, p > .05y0; = .16, respectively).

Thus, there is no support for Hypothesis 3c. A summary of the main effeuttsris in

Table 8.

Post-Hoc Analyses

Post-hoc analyses were conducted to investigate the disappointing lacktsf resul
for Hypotheses 2 and 3. Specifically, given the powerful effect of ityuat the
formation of shared team states, | first tested if virtualitga&d communication and
outcomes directly. Indeed, virtuality directly impacted percentage wiGolproposals
(unstandardized B-= -.06, p < .05, = -.27) and critical remarks (unstandardized-B-
.03, p <.05B, =-.23), such that teams working virtually had a greater pegewnta
communication taken up by solution proposals and critical remarks. Fuwitihaality
affected percentage of off-task remarks (unstandardized @, p < .05, = .25), with
non-virtual teams exhibiting a higher percentage of off-task remelidisve to virtual
teams. Virtuality did not, however, affect percentage of supportivarkesm
(unstandardized B= -.03, p > .058; = -.10), divergent solutions (unstandardized-B
.01, p > .05, =.02), convergent solutions (unstandardizeeB01, p > .058, = -.08),

or satisfaction (unstandardized 8.17, p > .05B; = .07). In sum, virtuality appears to
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have directly affected communication, but not outcomes. Results of thessearaly

summarized in Table 9.

Additional post-hoc tests were conducted to see if leadership directhgietp
communication or outcomes. Directive leadership, relative to participati/ssez-
faire leadership, did not significantly affect any of the communicatioiabies (solution
proposals: unstandardized 8.01, p < .10, = .18, supportive remarks: unstandardized
B1=-.00, p > .05B, = -.02, critical remarks: unstandardized=8-.00, p <.10p, = -.03,
off-topic remarks: unstandardized 8.01, p > .05, = .17). Likewise, participative
leadership relative to laissez-faire leadership did not significaffigt any of the
communication variables (solution proposals: unstandardized-B1, p > .058, = -

.06, supportive remarks: unstandardizedB.00, p > .05p; = -.02, critical remarks:
unstandardized 8= .01, p > .05, = .09, off-topic remarks: unstandardized=800, p >
.05,B; =.01). Finally, neither contrast was significantly relat@@utcomes: percentage
of divergent solutions (L1: unstandardizegd=B.01, p > .05, = .06, L2: unstandardized
B1=.01, p > .05, =.04), convergent solutions (L1: unstandardized B)1, p > .05,
=.12, L2: unstandardized, B -.01, p > .058, = -.08), or satisfaction (L1:
unstandardized 8= .04, p > .05B, = .05, L2: unstandardized; B .05, p > .05p, = .04).

In sum, leadership does not directly impact communication or outcoResults of these

analyses are summarized in Table 10.



A final set of post-hoc analyses were conducted to determine whetheslepde
and virtuality interact in influencing communication or outcomes. Lshdgeand
virtuality did not significantly interact with regard to solution pragdegInteraction 1:
unstandardized 8= -.00, p > .050; = -.07; Interaction 2: unstandardized8.01, p >
.05,B, = .11), critical comments (Interaction 1: unstandardized B0O, p > .05, = -
.12; Interaction 2: unstandardized 8.02, p > .05, = .37), or off-task remarks
(unstandardized B= -.00, p > .05, = -.05; Interaction 2: unstandardized8-.01, p >
.05,B, =-.14). However, there was a significant interaction for supportive corament
(Interaction 1: unstandardized B 0.04, p < .05, = -.67; Interaction 2: unstandardized
B1=-.05, p > .05B; =-.49). This interaction is shown in Figure 2.1. As can be seen in
this figure, non-directive leadership increases the percentage of supporiments in
face to face teams, but directive leadership does not affect the pgecehtaipportive
comments in virtual teams.

With regard to outcomes, leadership and virtuality did not significantlyaictter
for the convergent solutions (Interaction 1: unstandardized.B1, p > .05, = .45;
Interaction 2: unstandardized B .00, p > .05p3, =.00). However, there is evidence
for an interaction for divergent solution proposals (Interaction 1: unstandardized B
.05, p < .05, =-.55; Interaction 2: unstandardized8.03, p > .053; =.19). This
interaction is shown in Figure 2.2. Directive leadership is more detrimertbad virtual

relative to the non-virtual environment. Specifically, teams workirly directive
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leaders using the IM media proposed a smaller proportion of divergent solefeatnger
to those teams using IM but with participative or Laissez-faire isadéowever, teams
with directive leaders in the face to face condition proposed a larger poopairt
divergent solutions relative to teams with participative or laissiee-feaders.

Finally, | found evidence for a leader by virtuality interaction on sati&fn
(Interaction 1: unstandardized B .29, p < .058; = .54, Interaction 2: unstandardized
B1=.05, p >.058, =.06). This interaction is shown in Figure 2.3. Face to face teams
working under directive leaders were more satisfied than teams waovkim either
participative or laissez-faire leaders. No difference is evidenttee IM condition. In
sum, these analyses reveal that there is virtuality and leadersdgct in predicting

outcomes. A summary of the results of these analyses is provided in Table 11.
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Discussion

In today’s increasingly globalized world, organizations are seekayg 1o
expand their boundaries, whether through the deployment of expatriatessiestabt of
multinational corporations, or through the implementation of virtual tedrhese so-
called “virtual” teams provide a number of opportunities and challenges fer Wios
choose to employ them. Indeed, virtual teams provide businesses and gaherabions
with access to remote talent (Bell & Kozlowski, 2002). However, relkeadicates that
virtual teams suffer from what are known as “process losses”. A haajority of these
process losses have been traced to the effects of such teams’ reliance on cationuni
media. Specifically, individuals interacting over virtual commuincatechnology tend
to be more anti-social in behavior (Siegel et al., 1986; Sproull & Kiek3&5; 1992),
have more difficulty forming relational bonds (Chidambaram, 1996; Grtal., 1999),
and perceive themselves more anonymously, and as more isolated, thizté¢he face
counterparts (Kiesler et al., 1984).

While research shows that these process losses diminish over time
(Chidambaram, 1996), it is imperative that such teams be effectmedrmately. One
way through which these process losses may be counteracted is themeysHe
(Balthazard et al., 2004; Chen et al., 2007; Zaccaro & Bader, 2003; Zigurs, 2003).
However, while the effects of leadership in virtual teams have been oftliolks have
not yet been rigorously empirically tested. The current study esigried to address
some of these issues. Specifically, it was designed to testevthedidership could
counteract the negative effects of communication media on the performattbadt

teams.
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More specifically, | explored whether participative and directiaelégship styles
might mitigate process losses teams experience due to virturatitypose these two
styles of leadership because of their prominence in the Path-Goal lepdkicuse,
1971) theory. | also contrasted these two leadership styles were faissdeadership
to provide a comprehensive test of how, and when, leadership may be effective in
overcoming the hypothesized effects of communication media.

My first hypothesis stated that virtual teams would have moreudlif§i forming
shared team states than face to face teams. This hypothesis watesiypoth with
respect to the level of the shared team state (e.g. the mean) and pétit teshe level
of agreement within each team. These results suggest that sharedatss do not form
as quickly, and possibly may form with less strength, in virtual as oppo$acktto face
teams. Thus, consistent with the existing literature, my resultsrgdrate that virtuality
affects the extent to which groups of individuals can be truly calledste&uorther, while
existing literature has shown that virtual teams do not form dlieaen states at the same
level as their non-virtual counterparts, this study is the first torerajty show that
virtual teams exhibit greater dispersion in their perceptions of sheagddtates relative
to non-virtual teams.

If organizations are going to continue to rely on virtual commumicati
technology to solve their problems and to capitalize on talent acrodsliee tihen some
intervention (e.g., team-building, relational-oriented exercisegased to counteract
the negative effect of virtual communication. Without any interventionfimayngs
indicate that virtual teams will either not form collective cagnis or will not form them

as readily as those working non-virtually.
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| also expected that the kind of leadership used for virtual teams would be an
effective intervention to mitigate the harmful effects of virtuadityteam formation.
Specifically, | hypothesized that directive leadership would be efteetive than
participative leadership or laissez-faire leadership withrdetgathe development of
shared team states in the virtual teams. Further, | predicted theippéive leadership
would be better than lassiez-faire leadership with regard to the developinsbared
team states in the virtual teams. Unfortunately, there was no suppantyfof these
leadership hypotheses. Path-Goal leadership (House, 1971), as measweeaiirent
study appears to have some effect on the formation of shared statess bfiethi
appears to occur in face to face teams, not in virtual teams as texkpétowever, it is
possible that Path-Goal leadership may still be an effective intesmantvirtual teams.
That is, in the current study, it appeared that participants were onlipatiktinguish
between leadership and non-leadership, not between the two styles of leadersim.
this limitation, the findings from the current study may not reflecti@ test of the effects
of Path-Goal leadership.

Other hypotheses examined how specific shared team states wier tieekae
communication styles in teams. Specifically, collective effiGny team empowerment
were predicted to lead to a greater proportion of solution proposals, supportar&se
and critical remarks. Interpersonal cohesion was predicted to keaalgreater
proportion of supportive remarks and off-task remarks, and fewer criticalkemar
Unfortunately, my results were not supportive of these relationshipsexXptanation
may be that the type of task employed in the current study, and the durationtagkhis

were not suited for proper examination of the relationship between sharestédesand
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communication. That is, such a relationship may only exist for teams wikoowamn
integrative task over a longer period of time. Indeed, some Aiello and Kolb (1965) al
found that cohesiveness did not lead to greater productivity in virtualrtesambers
working on a simple task.

| also hypothesized that communication style would affect team outcomes.
Specifically, supportive comments and solution proposals were both expecteditd pr
productivity and satisfaction. Critical comments were hypothesizedsiovedy affect
productivity and negatively affect satisfaction and off-topic remark® expected to
affect satisfaction. Overall, | found no support for these hypoth&gbage there was a
positive trend between percentage of supportive comments and both divergent and
convergent solutions proposed, no results reached significance. No significant
relationships were found between either percentage of critical rerapescentage of
off-task remarks on any outcome. Together, the results for this set of égpeibrovide
no support for the connection between communication style and outcomes.

While initial tests of the second and third hypotheses have no support, post-hoc
tests on the direct effects of virtuality, leadership, and the effedie afiteraction of
virtuality and leadership on communication and outcomes reveal provoking findings
Specifically, virtuality directly impacts communication. Teanwsking virtually
provide more solution proposals, more critical remarks, and fewer offaaskks
relative to teams working non-virtually. This is consistent with pevresearch
findings indicating that individuals working virtually provide a gezajuantity of ideas
(Kerr, & Murthy, 2004), voice disagreement (McLeod, Baron, Marti & Yoon, 198%),

communicate in a more task-oriented manner than their non-virtual qoamsefHiltz,
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Johnson, & Turoff, 1986). Further, post-hoc tests reveal that virtuality anddegde
interact in predicting outcomes. Specifically, directive leaderskigtgein lower
satisfaction in non-virtual teams only, while directive leadership sesutt greater
number of divergent solutions proposed in virtual teams. Thus, while there was no
support for the hypotheses pertaining to the relationships between sharetiatesrand
communication, or between communication and outcomes, virtuality and leadership do
impact communication and outcomes through a more direct means. Thus, while
leadership was not found to leverage the formation of shared team stagesunrent
study, it may still be an important intervention for short-term viteams whose highest
priority is quantity of production.
Practical and Research Implications

The results of the current study have a number of implications for both
researchers and practitioners. First, it is apparent that sharedtates do not form as
readily or as with as great strength in virtual, as opposed to faceettetams. While the
current study did not find support for the influence of shared team states on
communication, and thus, outcomes, it is time that researchers take the sisaedf
team states in the virtual team literature seriously. As distusssio and Kolb (1995)
also found no impact of shared team states on outcomes. However, this may be a
function of task type, and time required to complete the task. Thus, reseanchals s
focus on three major issues relevant to the study of shared teamagtées! of shared
team states, b.) dispersion of shared team states, and c.) specific smargdtes That
is, not only have levels of shared states been shown to impact outcomes irearns

in general (e.g. Chen et al., 2007; Jung & Sosik, 2003; Kirkman & Rosen, 1999;
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Michalisin, et al., 2004), but, as discussed earlier, some shared stategé&r@shown to
be particularly important to success in virtual teams (Kirkman ,e2@04). Further,
researchers have left an area completely unexplored, thus far, it t@eraresearch:
dispersion of shared team states perceptions. Researchers should thusatermrent
finding the most effective shared team states for long-term vigaal success, and then
seeing to what extent level versus dispersion matters in pregiefievant outcomes.
That is, instead of concentrating on the direct effect of virtuality on outcoasssarchers
should study mediated models to better understand the contingencies of virtual tea
success. Perhaps for certain types of tasks, high agreement dfsthéee may be
imperative, whereas in other tasks, level may be more important. rByipgi research
of mediated models, virtual teams researchers will not oigg #hemselves better with
teams research in general, they will also be able to infoem studies with information
gleaned from the levels literature.

While integration with the levels and teams literature i®eraged, it should also
be noted that virtuality exerted a main effect not only on shiaam state formation, but
also on communication. In plain terms, virtual teams are not like non-virtuas.team
Thus, while informing virtual team studies with lessons learned in the britadature,
virtual teams researchers should be cautious. Specifically, thedmgsearch need to
focus on determining how virtual teams operate and how to make themveffegthout
making assumptions that they operate as face to face teams do.

An additional implication of this study is that Path-Goal leader@thquse, 1971)
may not necessarily be the most effective leadership for theMatwironment. There

were no differences found on leadership’s impact on the formation of shareddezsn st
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in virtual teams, while in face to face teams, path-goal diredaelrship aided in the
formation of these shared team states. There was, however, limited ohdaective
leadership on divergent solution proposals in virtual teams. While thedts m@ight
appear discouraging in terms of path-goal leadership's potentiahedfexss in the
virtual environment, recall that the manipulation check for the lelgensanipulation
failed. Thus, Path-Goal leadership may indeed be effective in vieaals. More
research is needed to assess the potential contribution of path-geeshgatb
effectiveness in virtual teams.

Finally, the current study has a number of implications for practisoaewell.
Practitioners should be aware that their virtual teams may notyéauwtil as a team—
indeed, they may simply exist and work as a compilation of individuals. Haus, t
effectiveness of a virtual team may hinge on getting the teanuallgahink of itself as
such, or to give the team tasks that can be driven by individuals. Spégificéihe with
current theory, task complexity may be a critical issue in the fasmand deployment
of virtual teams, especially early in their development (Balld&lowski, 2002). The
current study used a brainstorming task, which is not an intensive, omfigifyated
task—it is not, then, as complex as other tasks. As such, organizations implgmenti
virtual teams should strive toward a strong match between theiyfaskcomposition of
the team, and type of leadership employed.

Limitations

Despite the many contributions of the current study, there are alsalsever

limitations. The first consideration is that the current study eneplaylab-based design.

As such, generalizability outside of this sample may be difficult. Thgarigcularly true
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in the case of business-implemented virtual teams, which will raaly @ntirely over

one particular communication media. Thus, while the current study provided a rigorous
test of the implications of leadership over particular communication mediayinot

capture the entirety of the complexity of “real life” virtualiea An additional concern
related to the sample is that the number of teams is low (10 per condition)chAs s

power is only great enough to detect large effects. Thus, if the effdetsdership on

virtual team performance are more subtle, the current study deskgrthacpower to

detect these effects.

Additional limitations exist with regard to the measurement of shartz stad
the nature of the leadership manipulation. With regard to the former, retaillarks et
al. (2001) define emergent states as dynamic properties, such thatetafected by
inputs, processes, and outcomes, and feed back into these as well. In the cugrent stud
relied on a one-time, static measure to capture these dynamic #tatesch, this
measure may not have been the most accurate reflection of realigughbuot the
course of the task, the shared team states likely impacted communicatidnpvatiably
reciprocally impacted the shared states. Thus, it is possible time#seires employed
in the current study do not capture the full complexity of these states.

There were also a few limitations related to the leadership manipulatiomotéc
several times, the leadership manipulation did not work. Specifically, paritsiwere
not able to distinguish between participative and directive leaders. Astsgdtifficult
to distill any firm conclusions regarding the effects of leadershiprinaliteams from the
current study. Part of the failure of the leadership manipulation mayribeited to the

subtlety through which leadership was manipulated in the scripts.
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Additionally, the confederates who acted as leaders for participants stutiismay not
have portrayed the scripts accurately. A final limitation is that¢hpted leadership
comments entail leaving team members without guidance for a lajgeityof the task.
Therefore, participants likely emerged as leaders independatitiy ¥eams. Without
having a measure of emergent leadership, it is conceivable that any entesigership
within the teams confounded the instituted leadership conditions, thus rendering
conclusions drawn from these conditions moot.

Future Directions

Despite the increasing implementation of virtual teams, thereitediroonclusive
evidence in favor of factors that help such teams succeed. Givenwiagynaterest in
the research of virtual teams, several specific future researchtiahemay be of
particular interest. First, Bell & Kozlowski (2002) delineate a typwlof virtual teams
that specifies the importance of task complexity in design andiselet leadership for
these teams. Future research should investigate virtual teanmpeertar on tasks
beyond the traditional brainstorming assignments. It may be thatdtlel tested in the
current study is more applicable in more complex tasks, and thaihdgpes of
leadership are important for different types of tasks.

Additionally, future research should investigate the operation of shared team
states more fully. Perhaps a study could employ a more dynagagsumement of these
states and more fully analyze how they feed into, and are affected by, ippgesses,
and outcomes. Additionally, researchers may wish to adapt the view proposedkby Ma

et al. (2001) on the stages of teamwork. If such a longitudinal view werechfuplie



68

research in the virtual environment, a better understanding of how virtored tggoroach
team processes and stages relative to face to face teams could bpeatkevel

Finally, as noted several times, path-goal leadership (House, 1971) nekdad
to the formation of shared team states in virtual teams in the current atudrelated
only to divergent solution proposals in virtual teams. While this mayaappendicate
that path-goal leadership is not useful in the virtual environment kely that the null
results were due to the failed leadership manipulation. Thus, more resegath-goal
leadership in virtual teams is necessary to ascertain its potesgfalness in the virtual
environment.

Conclusion

With the ever-increasing implementation of virtual teams, an understaofding
how they operate and how to help them succeed is imperative. While hessane
becoming increasingly interested in the topic of virtual teams, tautier's knowledge,
the current study is the first to examine virtual teams through thédredilPO
framework (McGrath, 1964). The results of this study indicate that vidaais do not
operate in the same way as face to face teams, and thus, may havet difetetors of
performance. Specifically, shared team states do no form as readi\ggreat a level,
in virtual as opposed to face to face teams. Ideally, results of tlemtstudy will
contribute to a broader understanding of, and a greater interest in, the stugly of t

mechanics of virtual teams and the formation of shared team states therein.
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Appendix A

Participative Leadership Script

Introduction:
Good . Today you all will be completing a group task and then filling out several

surveys regarding this task.

During this task, feel free to take notes on the paper provided. Before youtget, $ta
would like to clarify my role in this task. First, | will introduce thektés you. | will
provide guidance as you work on this task, but | will otherwise not be contributisg to it
completion. | cannot answer any questions or concerns you have. If you haienques

address them to your group members.

Are you all ready to get started?

Participative Leader Script

1. We are expected to perform a task together by generating as masgadeerning
ways to improve the prestige of the university as possible.

2. We can work together to provide input to determine the best ideas conceagstpw
improve the prestige of the university.

3. We can work together to determine the team's best ideas concerggpwaprove
the prestige of the university.

4. We might each consider spreading the first 8 minutes generagagyedncerning

ways to improve the prestige of the university and the last 15 minutes pravigirigo
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determine the best ideas concerning ways to improve the prestige ohiesity
However, I'm interested in your input concerning how we should go about perprmi
our task, that is, what do you feel we need to consider?

5. It might help our team if we all remember the guidelines for bramsig:

(A) no idea can be criticized

(B) each idea presented belongs to the group, not to the person stating it

(C) no idea is too ridiculous

6. Let's discuss how to improve the prestige of the university togetheh. oEas can
think of ways to improve the prestige of the university . | would appreciak us
attending to each of the ideas we come up with.

7. We'll work together in order to think of more ideas. If yeedhelp, you can always
refer to the previous comments of your team members to help yduahmore ways to
improve the prestige of the university.

8. Now we need to provide input to determine the best ideas concerning waysoweimpr
the prestige of the university.

9. Some ideas we might consider are: . What do you

think about these ideas?

10. Why don't we try to continue discussing the ideas we've all idefitifléey should
help us come up with a solution to our problem.

11. We have only 8 minutes left to determine how to improve the prestige of the
university.

12. | feel we should make a decision now

13. We should all agree on the best way to make a final decision. We cosider our
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ideas about

14. What do you think?
15. Let's see what we've jointly agreed upon
16. We've decided that the best way to improve the prestige of the umiigersit

. Look's like we've accomplished our task!
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Appendix B

Directive Leadership Script

Introduction:
Good . Today you all will be completing a group task and then filling out several

surveys regarding this task.

During this task, feel free to take notes on the paper provided. Before youtget, $ta
would like to clarify my role in this task. First, | will introduce thektés you. | will
provide guidance as you work on this task, but | will otherwise not be contributisg to it
completion. | cannot answer any questions or concerns you have. If you haienques

address them to your group members.

Are you all ready to get started?

Directive Leader Script

1. We are expected to generate as many ideas concerning waysaweeiting prestige of
the university as possible.

2. Our team is also expected to provide input to determine the best ideasicgnwearys
to improve the prestige of the university.

3. I'll determine the team's best ideas concerning ways to improve stige the
university.

4. Our team should spend the next 8 minutes generating ideas concerning ways to

improve the prestige of the university and the last 15 minutes providing input to
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determine the best ideas concerning ways to improve the prestige oivissiiyy We
should follow this work schedule

5. Keep in mind that our team should follow the traditional standard brainstormasg rul
(A) no idea can be criticized

(B) each idea presented belongs to the group, not to the person stating it

(C) no idea is too ridiculous

6. Everyone on our team should now be thinking of ways to improve the prestige of the
university.

7. Keep on thinking of more ideas. Look at the ideas of others on our team tolnelp y
think of more ways to improve the prestige of the university.

8. Now, it's time for our team to provide input to determine the best ideas cogcernin
ways to improve the prestige of the university . Remember to stick to thidusehe

9. There are the ideas we need to consider: .We need

to think about just these ideas.

10. Keep on discussing the ideas I've identified. They should help us comd @p wit
solution to our problem.

11. There are only 8 minutes left to determine how to improve the prestige of the
university.

12. It's time to make a decision

13. In my judgment, the best way now to make a final decision is to considieieas

about

14. We have been directed to come up with as many ideas as we can.



15. | feel that the best ideas about ways to improve the prestige of thesiiyiaer

16. We should improve the prestige of the university by

. This is what needs to be done.

Look's like we've accomplished the task

74
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Appendix C

Laissez-faire leadership Script

Introduction:
Good . Today you all will be completing a group task and then filbogseveral

surveys regarding this task.

During this task, feel free to take notes on the paper provided.reBgia get started, |

would like to clarify my role in this task. | will only introdutiee task to you, but will

otherwise not be involved in the task.

Are you all ready to get started?

No Leader Script

1. You are expected to generate as many ideas concerning ways to ithprpkestige

of the university as possible.

2. You are also expected to provide input to determine the best ideas concegsng wa

improve the prestige of the university.

3. You have 23 minutes to complete these two tasks. | will tell you when time is up, but

you will have to keep time yourselves during the task.

4. Okay, time is up.
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Appendix D

Interpersonal Cohesion (Zaccaro & McCoy, 1988)

The following questions address your feelings toward the group you habeen
working with. Please read each question carefully, and answer considegi your

opinions about the group as a whole.

On a scale of one to seven, how would you rate your group with respect to the

following characteristics?

Cold 1 2 3 4 5 6 7 Wamm

Pleesant 1 2 3 4 5 6 7 Unpleesant
Dislikable 1 2 3 4 5 6 7 Likable
Courteous 1 2 3 4 5 6 7 Discourteous
Undependable 1 2 3 4 5 6 7 Dependabl
Friendy 1 2 3 4 5 6 7 Unfriendly

D




Appendix E

Interpersonal Cohesion (Craig & Kelly, 1999)
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On a scale of one to seven, please rate the extent to which you agree or disagite

the following statements.

1 2 3 4 5 6 7
Strongly | Moderately |  Slightly Neither Slightly | Moderately | Strongly
Disagree | Disagree Disagree | Agree nor Agree Agree Agree

Disagree
1. | like my group members
2. | anticipate liking my group members in the future
3. | feel that | am similar to other members in my group
4. | feel that socializing was an important part of this session
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Collective Efficacy (Salanova et al., 2003)
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On a scale of one to seven, please rate the extent to which you agree or disagite

the following statements.

1 2 3 4 5 6 7
Strongly | Moderately |  Slightly Neither Slightly | Moderately | Strongly
Disagree | Disagree Disagree | Agree nor Agree Agree Agree

Disagree
1. | feel confident about the capability of my group to perform tasks vely wel
2. My group would be able to solve difficult tasks if we invest the necessary
effort
3. | feel confident that my group would be able to manage effectively

unexpected troubles

4.

My group is totally competent to solve assigned tasks
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Collective Efficacy (adapted from Bandura, 1977)

79

Please indicate the extent to which you feel confideaf your team’s abilities to come up

with the following numbers of creative solutions a similaproblem in 15 minutes.

1 2 3 4 5
Not Confident Slightly Somewhat Moderately Very
at All Confident Confident Confident Confident

1. _ Myteam could generate 16 unique solutions to a similar problem in 15
minutes

2. Myteam could generate 18 unique solutions to a similar problem in 15
minutes

3. _ Myteam could generate 20 unique solutions to a similar problem in 15
minutes

4. _ My team could generate 22 unique solutions to a similar problem in 15
minutes

5. _ My team could generate 24 unique solutions to a similar problem in 15
minutes

6. _  Myteam could generate 26 unique solutions to a similar problem in 15
minutes

7. __ Myteam could generate 28 unique solutions to a similar problem in 15
minutes

8. _ Myteam could generate 30 unique solutions to a similar problem in 15

minutes
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Team Empowerment
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On a scale of one to seven, please rate the extent to which you agree or disagite

the following statements.

1 2 3 4 5 6 7
Strongly | Moderately |  Slightly Neither Slightly | Moderately | Strongly
Disagree | Disagree Disagree | Agree nor Agree Agree Agree

Disagree
1. My team has confidence in itself.
2. My team can get a lot done when it works hard.
3. __ Myteam believes that it can be very productive.
4. _ My team believes that its projects are significant.
5. My team feels that its tasks are worthwhile.
6. _  Myteam feels that its work is meaningful.
7. __ Myteam can select different ways to do the team’s work.
8. _ Myteam determines as a team how things are done in the team.
9. _  Myteam makes its own choices without being told by the leader.
10._ My team has a positive impact on the university.
11. My team performs tasks that matter to the university.
12._ My team makes a difference in this university.




81

Appendix |

Satisfaction

The following questions address how satisfied you are with ddfent aspects of this
experience. Please read each statement carefully, and assess thenéxo which you

agree or disagree with each of the following statements.

1 2 3 4 5 6 7
Strongly | Moderately |  Slightly Neither Slightly | Moderately | Strongly
Disagree | Disagree Disagree | Agree nor Agree Agree Agree

Disagree
1. | am satisfied with the outcome of this task
2. | am satisfied with the discussion of my group
3. | am satisfied with my group’s process
4. | am satisfied with the [online chat/face to face] environment
5. | feel that 23 minutes was enough time to address this problem
6. | would have liked to have more opportunity to get to know my group

members before starting the task
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Appendix J

Manipulation Checks

The following questions are about your task. On a five point scale, pleaselicate

the extent to which you agree or disagree to the following statemenesgarding your

task:

1 2 3 4 5
Strongly Disagree Neither Agree Agree Strongly Agree
Disagree nor Disagree

1. The task was ambiguous

Leadership Manipulation Check

The following questions are about your group’s facilitator. On a five poihscale,
please indicate the extent to which you agree or disagree to the foliog statements

regarding your facilitator’'s behavior during the session:

1 2 3 4 5
Strongly Disagree Neither Agree Agree Strongly Agree
Disagree nor Disagree

2. The facilitator incorporated group member suggestions into the group’s
solution

3. The facilitator treated group members are equals

4, The facilitator allowed group members to have equal input as him/herself

5. The facilitator told group members to follow specific rules

6. The facilitator told members how to accomplish the task
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Select from the following three statements the one that BESdescribed your

facilitator’s behavior during the session. You may only choose ON&atement:

1.

The facilitator emphasized group members’ input with regards to how

rules and decisions were made and incorporated group member suggestions i
the group’s final solution.

The facilitator emphasized that group members should follow specific
rules and told members that he/she would determine the final solution to the
problem.

___ The facilitator was completely uninvolved in the brainstorming and

decision making process.



84

Appendix K

Coding Scheme

Solution proposals (Newh proposal for how to improve university prestige that has not

been mentioned in any form previously

Solution proposals (Extensior:proposal for how to improve university prestige that

elaborates upon or adds further details to an already mentioned idea

Solution proposals (Synthesi#):proposal for how to improve university prestige that

combines two or more unique ideas previously mentioned into one idea.

Solution proposals (RepeaB:proposal for how to improve university prestige that is an

unelaborated, unsynthesized repeat of a previously mentioned solution.

Critical commentsStatements made by group members to other group members to

indicate disagreement with their proposed solutions.

Supportive comment$Statements made by group members to other group members to

indicate support of their proposed solutions.

Problem clarificationsStatements by group members explaining or further clarifying

what the problem means or entails (ways to improve university pggstig

Solution clarificationsStatements by group members explaining or further clarifying

their proposed solutions.

Problem queriesQuestions to group members asking for clarification of the problem

(ways to improve university prestige)

Solution queriesQuestions to group members asking for clarification of the proposed

solutions.

Comments about the group procgSemments about how the group is solving the task
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Table 1

Individual and Team Level Interpersonal Cohesion EFA Factor Losding
Item Factor 1
Individual Level

1-1) Cold-Warm 0.52
1-2) Pleasant-Unpleasant 0.81
1-3) Dislikable-Likable 0.71
1-4) Courteous-Discourteous 0.74
1-5) Undependable-Dependable 0.50
1-6) Friendly-Unfriendly 0.81
Team Level
1-1) Cold-Warm 0.56
1-2) Pleasant-Unpleasant 0.84
1-3) Dislikable-Likable 0.73
1-4) Courteous-Discourteous 0.87
1-5) Undependable-Dependable 0.57
1-6) Friendly-Unfriendly 0.86
Individual Level

2-1) | like my group members 0.87
2-2) | anticipate liking my group members in the future 0.85
2-3) | feel that | am similar to other members in my group 0.78
2-4) | feel that socializing was an important part of this

session 0.66
Team Level
2-1) | like my group members 0.93
2-2) | anticipate liking my group members in the future 0.78
2-3) | feel that | am similar to other members in my group 0.61

2-4) | feel that socializing was an important part of this
session 0.51
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Table 2
Individual and Team Level Collective Efficacy EFA Factor Loggin

Iltem Factor 1

Individual Level

1-1) My team could generate 16 unique solutions to a similar
problem in 15 minutes 0.81
1-2) My team could generate 18 unique solutions to a similar
problem in 15 minutes 0.89
1-3) My team could generate 20 unique solutions to a similar
problem in 15 minutes 0.94
1-4) My team could generate 22 unique solutions to a similar
problem in 15 minutes 0.96
1-5) My team could generate 24 unique solutions to a similar
problem in 15 minutes 0.95
1-6) My team could generate 26 unique solutions to a similar
problem in 15 minutes 0.88
1-7) My team could generate 28 unique solutions to a similar
problem in 15 minutes 0.81
1-8) My team could generate 30 unique solutions to a similar
problem in 15 minutes 0.72

Team Level

1-1) My team could generate 16 unique solutions to a similar
problem in 15 minutes 0.89
1-2) My team could generate 18 unique solutions to a similar
problem in 15 minutes 0.94
1-3) My team could generate 20 unique solutions to a similar
problem in 15 minutes 0.97
1-4) My team could generate 22 unique solutions to a similar
problem in 15 minutes 0.98
1-5) My team could generate 24 unique solutions to a similar
problem in 15 minutes 0.97
1-6) My team could generate 26 unique solutions to a similar
problem in 15 minutes 0.89
1-7) My team could generate 28 unique solutions to a similar
problem in 15 minutes 0.83
1-8) My team could generate 30 unique solutions to a similar
problem in 15 minutes 0.78



Table 2, Cont.
Individual and Team Level Collective Efficacy EFA Factor Loggin

Item Factor 1

Individual Level
2-1) | feel confident about the capability of my group to

perform tasks very well 0.81
2-2) My group would be able to solve difficult tasks if we invest

the necessary effort 0.81
2-3) | feel confident that my group would be able to manage
effectively unexpected troubles 0.87
2-4) My group is totally competent to solve assigned tasks 0.87
Team Level

2-1) | feel confident about the capability of my group to

perform tasks very well 0.87
2-2) My group would be able to solve difficult tasks if we invest

the necessary effort 0.84
2-3) | feel confident that my group would be able to manage
effectively unexpected troubles 0.87

2-4) My group is totally competent to solve assigned tasks 0.93
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Table 3
Individual and Team Level Team Empowerment EFA Factor Loadings
Item Factor 1
Individual L evel

1) My team has confidence in itself. 0.73
2) My team cen get a lot done when it works Fard. 0.7¢
3) My team Lelieves trat it cen be very prodictive. 0.72
4) My team Lelieves ttat its grojects ate significant. 0.8z
5) My team feels that its tasksare worthwhile. 0.82
6) My team feels that its work is mreeningful. 0.8C
7) My team cen select different ways to do th team’swork.  0.5¢
8) My team cetermines as ¢ teem how thirgs are done in the

teem. 0.64
9) My team rakes its (wn choices without keing told by the

leeder. 0.57
10) My team tas e posiive impact on the univelsity. 0.74
11) My team performs asks tlat matter to the univeisity. 0.71
12) My team makes ¢ difference in this uniersity. 0.7z
Team Level

1) My team has confidence in itself. 0.73
2) My team cen get a lot done when it works Fard. 0.74
3) My team Lelieves trat it cen be very prodictive. 0.74
4) My team Lelieves ttat its grojects ate significant. 0.87
5) My team feels that its tasksare worthwhile. 0.8<
6) My team feels that its work is mreeningful. 0.8t
7) My team cen select different ways to do th team’swork.  0.5€
8) My team cetermines as ¢ teem how thirgs are done in the

teem. 0.6C
9) My team rakes its (wn choices without keing told by the

leeder. 0.64
10) My team tas e posiive impact on the univelsity. 0.7¢
11) My team performs asks tlat matter to the univeisity. 0.71
12) My team makes ¢ difference in this university. 0.7¢
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Table 4

Descriptive Statistics and Intercorrelations for Individual L&xXesliables
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M SD 1 2 3 4 5 6 7 8 9 10 11 12 13
1. Participative Leadership Check  4.30 .83 (.69)
2. Directive Leadership Check 3.67 1.19 .30** (.66)
3. Task Ambiguity Check 271 72 -12 -19** (.85)
4. Gender? 1.65 .48 -.02 .00 -06 -
5. Collective Efficacy .00 .86 .26* .10 -.39* .09 (.94)
6. Interpersonal Cohesion 5.48 .97 .27** .14* -19** -06 .53* (.85)
7. Team Empowerment 5.45 .98 .30* .24* -37** .06 .60** 59** (.93)
8. Proportion of Comments:
Suppoittive 20 .13 11 .08 -06 -0 .01 A2 .05 -
9. Proportion of Comments: Criticalo4 .06 -.02 -05 -01 -13* -05 .01 -05 -08 -
10. Proportion of Comments:
Propcsals 2 12 -010 1% -04 -02 -06 -18* -03 -20** -12 -
11. Proportion of Comments: Off
Topic .07 .11 .08 =12 -06 .11 .02 -01 .04 -15%  -05  -33** -
12. Proportion of Divergent
Solutions .78 20 -04 -07 17* -02 -08 -03 .01 .01 .06 -02 -10 -
13. Proportion of Convergent
Solutions .03 .07 .09 .03 -05 -0 -01 .04 -03 .05 A4 .09 .00 -35%* -
14. Satisfaction 5.68 1.20.30* .20** -.42* .01 B67%  6l** 73 .04 .06 -01 -04 -11 0.10

N =240

¢Male=1, Female =2

® This scale is standardized
Note. *p <.05.* p<.01



Table 5

Descriptive Statistics and Intercorrelations for Team Lewlables
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M SD 1 2 3 4 5 6 7 8 9 10 11
1. Collective Efficacy .00 .88 (.95)
2. Interpersonal Cohesion 5.47 57 S57* (.88)
3. Team Empowerment 545 54 67 62**  (.93)
4. Standard Deviation CE .66 .39 -23  -12 -16 -
5. Standard Deviation IC .84 .37 -24 -24 -11  58%* -
6. Standard Deviation TE .87 .38 -22 -15  -28* 55 49% .
7. Proportion of Comments:
Supportive .19 .07 .02 .10 .07 -.15 -17 -.07 -
8. Proportion of Comments: Critical04 .04 =17 -.06 -12 .38**  26* .18* -.04 -
9. Proportion of Comments:
Proposals 21 .08 -15 -32* -08 .00 .10 -04 .01 A2 -
10. Proportion of Comments: Off
Topic .07 .08 14 .18 .09 -10 -04 -04 -07 -20 @ -42*
11. Proportion of Divergent Solutioria7? .13 -.01 -.07 .00 -11 .03 .16 =17 .01 .16 -17 -
12. Proportion of Convergent
Solutions .04 .04 -06 -07 -12 -05 -01 -07 .29+ .23 14 A1 - 43**

2This <cele is sandardized
Note. * p <.05. * p <.01



Table 6

HLM results for Hypotheses 1 and 4
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Variable Coefficient SE t
Main Effects: Multivariate
HLM
Virtuality

BO (Intercept, Team) 0.19 0.10 3.29*
Leadership®

BO1 (Intercept, Team) -0.01 0.04 -0.44

BO02 (Intercept, Team) 0.01 0.06 0.70
Interaction: Multivariate HLM
Virtuality

BO (Intercept, Team) 0.19 0.10 3.34*
Leadership

BO1 (Intercept, Team) -0.15 0.11 -2.70*

BO02 (Intercept, Team) 0.06 0.19 1.01
Interaction

BO1 (Intercept, Team) 0.15 0.07 2.70*

B02 (Intercept, Team) -0.05 0.12 -0.82
Main Effects: Virtuality on Individual Shared Team States
Collective Efficacy

BO (Intercept, Team) 0.22 0.14 2.81*
Interpersonal Cohesion

BO (Intercept, Team) 0.14 0.14 1.97%
Team Empowerment

BO (Intercept, Team) 0.12 0.14 1.727

Note: N = 60
% Leadership is effects-coded
*p<.05, tp<.10
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Table 6, Cont.
HLM results for Hypotheses 1 and 4

Variable Coefficient SE t
Interaction: Virtuality and Leadership on Individual Shared
Team States

Collective Efficacy

BO (Virtuality, Team) 0.22 0.13 2.83*
BO (Leadership 1, Team) -0.40 0.15 -1.59
BO (Leadership 2, Team) 0.36 0.26 1.45
BO (Interaction 1, Team) 0.41 0.09 1.64
BO (Interaction 2, Team) -0.32 0.16 -1.28

Interpersonal Cohesion

BO (Virtuality, Team) 0.14 0.14 2.00%
BO (Leadership 1, Team) -0.52 0.16 -2.26*
BO (Leadership 2, Team) 0.00 0.27 0.02
BO (Interaction 1, Team) 0.46 0.10 2.00%
BO (Interaction 2, Team) -0.02 0.17 -0.09
Team Empowerment
BO (Virtuality, Team) 0.14 0.13 1.797
BO (Leadership 1, Team) -0.58 0.15 -2.37*
BO (Leadership 2, Team) -0.04 0.26 -0.17
BO (Interaction 1, Team) 0.64 0.09 2.63*
BO (Interaction 2, Team) 0.14 0.16 0.56
Note: N = 60

% Leadership is effects-coded
*p<.05, Tt p<.10
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Table 7
Main Effects of Shared Team States on Communication

Variable Coefficient SE t

On Solution Proposals
Collective Efficacy

B1 (Slope, Individual) -0.03 0.01 -0.23

BO (Intercept, Team) -0.09 0.01 -0.44
Interpersonal Cohesion

B1 (Slope, Individual) -0.14 0.01 -1.05

BO (Intercept, Team) -0.38 0.02 -1.97%
Team Empowerment

B1 (Slope, Individual) -0.02 0.01 -0.20

BO (Intercept, Team) -0.06 0.02 -0.27

On Supportive Comments
Collective Efficacy

B1 (Slope, Individual) -0.00 0.01 -0.03

BO (Intercept, Team) 0.06 0.01 0.63
Interpersonal Cohesion

B1 (Slope, Individual) 0.13 0.01 1.58

BO (Intercept, Team) 0.02 0.02 0.27
Team Empowerment

B1 (Slope, Individual) 0.02 0.01 0.30

BO (Intercept, Team) 0.08 0.02 0.88

On Critical Comments
Collective Efficacy

B1 (Slope, Individual) 0.01 0.01 0.10

BO (Intercept, Team) -0.05 0.01 -1.02
Interpersonal Cohesion

B1 (Slope, Individual) -0.01 0.00 -0.28

BO (Intercept, Team) 0.00 0.01 0.02
Team Empowerment

B1 (Slope, Individual) -0.01 0.00 -0.24

BO (Intercept, Team) -0.03 0.01 -0.73

On Off-Task Remarks
Collective Efficacy

B1 (Slope, Individual) -0.00 0.01 -0.04

BO (Intercept, Team) 0.05 0.01 0.48
Interpersonal Cohesion

B1 (Slope, Individual) -0.04 0.01 -.67

BO (Intercept, Team) 0.08 0.02 74
Team Empowerment

B1 (Slope, Individual) 0.07 0.01 1.12

BO (Intercept, Team) -0.03 0.02 -0.31
Note: N = 60

*p<.05,1p<.10
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Table 8
Main Effects of Communication on Outcomes
Variable Coefficient SE t
On Divergent Solutions
Proportion of Proposals
B1 (Slope, Individual) -0.20 0.16 -2.13*
BO (Intercept, Team) 0.24 0.24 2.41*
Proportion of Supportive Comments
B1 (Slope, Individual) 0.14 0.17 1.27
BO (Intercept, Team) -0.17 0.26 -1.83t
Proportion of Critical Comments
B1 (Slope, Individual) 0.07 0.29 0.86
BO (Intercept, Team) 0.02 0.53 0.20
Proportion of Off-Task Remarks
B1 (Slope, Individual) -0.07 0.25 -0.54
BO (Intercept, Team) -0.06 0.31 -0.51
On Convergent solutions
Proportion of Proposals
B1 (Slope, Individual) 0.01 0.06 0.98
BO (Intercept, Team) 0.07 0.09 0.09
Proportion of Supportive Comments
B1 (Slope, Individual) -0.06 0.05 -0.65
BO (Intercept, Team) 0.16 0.09 -1.77t
Proportion of Critical Comments
B1 (Slope, Individual) 0.15 0.14 1.30
BO (Intercept, Team) 0.05 0.16 0.52
Proportion of Off-Task Remarks
B1 (Slope, Individual) -0.15 0.09 -1.12
BO (Intercept, Team) 0.18 0.11 1.36

Note: N = 60
*p<.05, tp<.10



Table 8, Cont.
Main Effects of Communication on Outcomes

Variable Coefficient SE t

On Satisfaction
Proportion of Proposals

B1 (Slope, Individual) -0.00 0.97 -0.03

BO (Intercept, Team) -0.00 1.45 -0.03
Proportion of Supportive Comments

B1 (Slope, Individual) 0.01 0.73 0.08

BO (Intercept, Team) 0.05 1.35 0.70
Proportion of Critical Comments

B1 (Slope, Individual) 0.13 1.59 1.60

BO (Intercept, Team) -0.12 2.81 -1.25
Proportion of Off-Task Remarks

B1 (Slope, Individual) -0.11 1.11 -1.09

BO (Intercept, Team) 0.15 1.60 1.38
Note: N = 60

*p<.05, T p<.10



Table 9
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Post-Hoc Tests: Main Effects of Virtuality on Communication and Outcomes

Variable Coefficient SE t
Main Effects: On
Communication
Solution Proposals

BO (Intercept, Team) -0.27 0.02 -2.97*
Supportive Remarks

BO (Intercept, Team) -0.10 0.02 -1.18
Critical Remarks

BO (Intercept, Team) -0.23 0.01 -2.95*
Off Topic Remarks

BO (Intercept, Team) 0.24 0.02 2.56*
Main Effects: On Outcomes
Divergent Solutions

BO (Intercept, Team) 0.02 0.03 0.27
Convergent Solutions

BO (Intercept, Team) -0.08 0.01 -1.08
Satisfaction

BO (Intercept, Team) 0.07 0.18 0.97
Note: N = 60

% Leadership is effects-coded
*p<.05, t p<.10
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Table 10
Post-Hoc Tests: Main Effects of Leadership on Communication and Outcomes

Variable Coefficient SE t
Main Effects: On Communication
Solution Proposals

Bo: (L1, Intercept, Team) 0.18 0.01 1.84%

Bo. (L2, Intercept, Team) -0.06 0.01 -0.64
Supportive Remarks

Bo: (L1, Intercept, Team) -0.02 0.01 -0.21

Bo, (L2, Intercept, Team) -0.02 0.01 -0.19
Critical Remarks

Bo: (L1, Intercept, Team) -0.03 0.00 -0.40

Bo. (L2, Intercept, Team) 0.09 0.01 1.12
Off Topic Remarks

Bo: (L1, Intercept, Team) 0.17 0.01 1.75%

Boz (L2, Intercept, Team) 0.01 0.01 0.09

Main Effects: On Outcomes
Divergent Solutions

Bo: (L1, Intercept, Team) 0.06 0.01 0.72

Boz (L2, Intercept, Team) 0.04 0.02 0.45
Convergent Solutions

Bo: (L1, Intercept, Team) 0.12 0.00 1.45

Bo. (L2, Intercept, Team) -0.08 0.01 -0.96
Satisfaction

Bo: (L1, Intercept, Team) 0.06 0.10 3.29*

Bo. (L2, Intercept, Team) 0.12 0.14 1.72t
Note: N = 60

Leadership is effects-coded
*p<.05, T p<.10
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Table 11
Post-Hoc Tests: Interaction of Leadership and Virtuality on Commumncand
Outcomes
Variable Coefficient SE t
Interaction: On Communication
Solution Proposals
Bo, (Virtuality) -0.27 0.02 -2.99*
Bo, (Leadership 1) 0.24 0.02 0.84
Bos (Leadership 2) -0.17 0.04 -0.58
Bos (Interaction 1) -0.07 0.02 -0.24
Bos (Interaction 2) 0.11 0.03 0.34
Supportive Remarks
Bo, (Virtuality) -0.10 0.02 -1,25
Bo, (Leadership 1) -0.65 0.02 -2.64*
Bos (Leadership 2) 0.45 0.04 1.83%
Bos (INnteraction 1) 0.67 0.01 2.70%
Bos (Interaction 2) -0.49 0.02 -2.001
Critical Remarks
By, (Virtuality) -0.23 0.01 -2.96*
Bo, (Leadership 1) 0.09 0.01 0.35
Bos (Leadership 2) -0.25 0.02 -1.03
Bos (Interaction 1) -0.12 0.01 -0.51
Bos (Interaction 2) 0.37 0.01 1.49
Off Topic Remarks
Bo, (Virtuality) 0.24 0.02 2.55*
Bo, (Leadership 1) 0.22 0.02 0.73
Bos (Leadership 2) 0.14 0.04 0.46
Bos (Interaction 1) -0.05 0.01 -0.16
Bos (Interaction 2) -0.14 0.03 -0.46

Note: N = 60
Leadership is effects-coded
*p<.05, T p<.10



Table 11, Cont.
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Post-Hoc Tests: Interaction of Leadership and Virtuality on Commumncand

Outcomes

Variable Coefficient SE t

Interaction: On Outcomes

Divergent Solutions
By (Virtuality) 0.02 0.03 0.25
Bo, (Leadership 1) 0.58 0.04 2.14*
Bos (Leadership 2) -0.14 0.07 -0.54
Bos (Interaction 1) -0.55 0.02 -2.02*
Bos (Interaction 2) 0.19 0.04 0.71

Convergent Solutions
By, (Virtuality) -0.08 0.01 -1.10
Bo, (Leadership 1) -0.31 0.01 -1.26
Bos (Leadership 2) -0.07 0.02 -0.30
Bo4 (Interaction 1) 0.45 0.01 1.82t
Bos (Interaction 2) 0.00 0.01 -0.01

Satisfaction
By (Virtuality) 0.07 0.17 0.99
Bo, (Leadership 1) -0.47 0.19 -2.07*
Bos (Leadership 2) -0.02 0.33 -0.09
Bos (Interaction 1) 0.54 0.12 2.40%
Bos (Interaction 2) 0.06 0.21 0.26

Note: N = 60
% Leadership is effects-coded
*p<.05, Tt p<.10



Figure 1.1

Traditional Input-Process-Output Model
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Adopted from: McGrath, J. E. (1964ocial Psychology: A brief introductioNew York: Holt.




Figure 1.2

Hypothesized Model
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Figure 2.1

Interaction of Virtuality and Leadership on Percentage of Supportive Comment
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Figure 2.2

Interaction of Virtuality and Leadership on Divergent Solutions
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Figure 2.3
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Interaction of Virtuality and Leadership on Satisfaction
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Footnotes
1. Since vituality may effect the formation of shared team stateysasakere
conducted at both levels to ensure equivalence of factor structure across levels
2. As can be seen in Table 4, gender is related to critical remarks at theéuatigvel,
such that a greater percentage of male participants’ communicatidtidal, relative to
female participants. Thus, all hypotheses addressing criticatkernmvolved additional
analyses wherein which gender was controlled. The results of theseredditialyses,
however, were no different from results of analyses without gender beinglEshtand

thus, are not reported.
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