A SOCIAL CAPITAL PERSPECTIVE ON COMPUTER-MEDIATED GROUP
PERFORMANCE AND CREATIVITY

By

VIJAYALAKSHMI RAGHUPATHI

A dissertation submitted to the Graduate Faculty in Business in partidhfeliil of the
requirements for the degree of Doctor of Philosophy, The City University of Nelv Y

2011



© 2011
VIJAYALAKSHMI RAGHUPATHI
All Rights Reserved



This manuscript has been read and accepted for the Graduate Faculty isBunsgatisfaction
of the dissertation requirement for the degree of Doctor of Philosophy.

Dr. Raguel Benbunan-Fich

Date Chair of Examining Committee

Dr. Joseph Weintrop

Date Executive Officer

Dr. Linda Friedman

Dr. Hammou El Barmi
Supervisory Committee

THE CITY UNIVERSITY OF NEW YORK



Abstract
A SOCIAL CAPITAL PERSPECTIVE ON COMPUTER MEDIATED GROUP
PERFORMANCE AND CREATIVITY
By
Vijayalakshmi Raghupathi

Advisor: Professor Raquel Benbunan-Fich

In light of the widespread deployment of technology for group collaboration in cagjaniz,
this research examines group collaboration with the theoretical lenses providsttibyted
cognition. In particular, group processes and outcomes are impacted by thesdsticaodf the
technology that mediate group interaction, as well as the social dynantiptathaut within the
group. Using a 2x2 factorial design, we empirically examine the combimmgatt of group
memory (a technology factor) and group history (a social factor), on groigompance and
creativity. Group memory is manipulated with the presence (or absence) ofcihresdia
transcript as an electronic aid that helps with communication recall. Groapyhsst
implemented by comparing groups that have worked together before versus thbhageheot.
In addition we incorporate a social capital perspective in the analysisdyyngtuhe mediating
effects of relational social capital operationalized as relationa¢méss and relational trust. To
the best of our knowledge, this is the one of the few empirical studies to bring imlecapdal
perspective in computer-mediated group communication. While it remains tfaatyzerce and
creativity are two-fold objectives in most organizations, they may haweretitf drivers. We
explore this phenomenon in analyzing the differential impact of group history, group ynemor

and social capital. Our results show that current technological advances hayeddinen



predictions that are traditionally associated with the impact of group memdrgroup history
on performance and creativity. Traditionally, group history has been assowi#th low
creativity, but our results show that this is not necessarily so. We find thaylastoally tends
to improve creativity, especially in the absence of memory. Group menydguyering
relational trust, has a positive impact on creativity. Relational socidhthps a positive impact
on performance but not on creativity. We propose that organizations evaluate theoimpact
history and memory, not in isolation, but in conjunction with each other and with relational
social capital. This is of great relevance to organizations in decisionsum gpllaboration and

technology.
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CHAPTER 1: INTRODUCTION

This research adopts a social capital perspective in investigating gerformance and
creativity within a synchronous computer-mediated environment. It incorp@aecio-
technical view and analyzes the combined impact of technology variablesssgrdup memory
and social variables such as group history, on performance and creativitysdéeheurther
analyzes the mediating effects of social capital on the above relatiorishdpsg this, we add a
new perspective to the investigation of computer-mediated group communiddti®chapter
introduces the background and offers the research questions. Chapter 2 offersiaaheoret
background, while the research method and hypotheses are covered in chapter 3. Chapter 4
describes the research methodology in detail. Chapter 5 discusses the dais amélisesults;
and finally, chapter 6 contains a comprehensive discussion with contributiongjdingitand
directions for future research.

1.1. Background

1.1.1 Group Collaboration

There is a growing awareness that to be competitive in a global marketplace
organizations must develop systems that enable employees to collabfextesty (Strubler &
York, 2007). Current trends in organizations highlight the widespread deployment of group
structures including virtual teams, self-managed teams and tesad-bayanizations (e.g.,
Frankforter & Christensen, 2005; Muthusamy et al., 2005; Sundstrom et al., 2000). Surveys have
found that self-managed work teams are used by 79% of Fortune 1,000 companies and 81% of
manufacturing organizations (Thoms et al., 2002). Several reasons for usingavskiave
been put forth, such as increased productivity, flexibility in meeting the demaads of

increasingly diverse market, enhanced service and product quality, strongeyesmpl



commitment to company goals, improved quality of workers’ lives and job sétsiaand

higher customer satisfaction (Chansler et al., 2003). Teams offer th@loésihsfor meeting
business and market demands by offering multiple perspectives and combintsdidféor
compared to individuals, to such an extent that the difference between thessaarcddailure for
organizations may no longer lie in technology or methods alone, but in how teams coatrtbute
perform (Bandow, 2001). Research on the dynamics of teams and the factorkehdtenma

perform better therefore takes on increasing importance.

1.1.2. Computer Mediated Communication

Collaboration implies the involvement of more than one individual. Research in
psychology has shown that when two or more individuals work together, they can solve a
problem correctly, than when individuals act alone (Slavin, 1992). Collaboration and group
discussion results in the sharing of expertise and in the generation of nmdiiptie of view and
alternatives that individuals working alone might overlook. This could result in enhancing
individual performance through cooperative learning (Slavin, 1992; Webb, 1992).

Collaboration involves the critical elements of communication and decision making
Communication is defined in Webster’s dictionary as the process of trangfiefiormation
from one entity to another. Decision making is an outcome of cognitive proceadiegylto the
selection of a course of action among several alternatives. Collaborati@kegiace with or
without the use of technology. Collaboration using information and communication technology
is broadly referred to as computer-mediated communication (CMC), and hineltagy or the
medium used for the process is referred to as computer-mediated comronrggatem. A
computer-mediated communication system (CMCS) is the use of computergisistarture,

process and distribute human communications (Hiltz & Turoff, 1985; Kerr & Hi#i&2). It



offers facilities to interact and exchange information for individuals and gr@w&sS fall

under the umbrella concept of groupware, which refers to any kind of technolagipaltsfor
groups involved in a common task that requires coordination (Ellis et al., 1991). Grogpware
encompass electronic mail, electronic bulletin boards, teleconferenomug, \@riting and
computer-mediated communication system (El-Shinnawy & Vinze, 1998). Recentadva
groupware have enhanced the ways in which groups collaborate and perfoofh &THiltz,
1982). Technology such as email, chat rooms, instant messaging, blogs and socréabriets
increased the social interaction and performance of groups (Preece, 2002).

Group collaboration can be conducted using CMC in different modes — either
synchronously with all the members in the group communicating at the sanm time
asynchronously with the members communicating in different times. The cigseatrch
focuses on the synchronous CMC environment.

Research on CMC has typically compared the performance of groups usingviiMC
those using face-to-face collaboration (Adams et al., 2005; Baltes et al., 2082r#eck et
al., 2005; Dennis et al., 1990, 1991; Dennis & Gallupe, 1993; Flanagin et al., 2004; George,
1990). Research has proposed that while computer-mediated groups perform better i
brainstorming (Dennis & Valacich, 1993; Gallupe et al., 1991) and decision-making tasks
(Sambamurthy et al., 1993) they do not do so well in conflict management, problem solving
judgment tasks (Straus & McGrath, 1994). In terms of conformity within membelignadn
and Hjelmquist (1991) found non-computer mediated groups to outperform computer-mediated
groups. So the results on performance are mixed. However, group literaturecontiest
indicates that groups are able to outperform individuals simply because of the lgettey

are able to share. Shared knowledge allows the group to access and evalo&ieth&an



possessed by the members. Research has shown that shared knowledge haedaatrib
interpersonal communication, task performance and learning in groups (Klimoski &iviath
1994; Larsen & Christensen, 1993). Therefore, technology that facilitatebahisgsand
exchange will be effective. We focus on the element of cognitive processing babogity
the sharing of knowledge by groups and investigate variables in CMC that enhanpeadg

such cognitive processing.

1.1.3. Group Memory for Cognitive Processing

An important variable in group collaboration that warrants further investigetigroup
memory. This is similar to individual human memory but is shared by all the memtibe
group. It is a repository that helps members in cognitively processing infomaaid using it in
the group decision making process. For our research, we focus on electwopicrggmory or
the memory offered by the technology medium. Since groups involve multipleesairc
information, we consider memory to be a core player in the cognitive procassirsgibsequent
communication of the group. Not much work on knowledge and information sharing in
computer-mediated communication has investigated the richness of elegtmapanemory in
facilitating cognitive processing, thereby leading to improved pedono®. Most of the work has
been done in the use of non-electronic memory aids within the context chsottevelopment
(Espinousa et al., 2001; Lowry et al., 2009; Tyran & George, 2002; Yin & Miller, 2004) or
brainstorming (Nunamaker et al., 1991; Satzinger et al., 1999). Work that has looked at the
generation of electronic memory has been done in the arena of idea genshatie Satzinger
et al. (1999) looked at the electronic repository of ideas as group memonyadywkd the ideas
as either paradigm-related or paradigm-modifying, denoting the extent to \dbas were

similar or radically variant. However, research has not tried to adtheessmcept of group



memory by having sound theoretical perspectives, such as the Media Synthfidreory

(MST). We address this void and analyze group memory by incorporating insigluasly from
Information Systems theories such as MST but also from other sociologicashs®ah as
distributed cognition (Cole & Engestrom, 1993; Halverson, 2002; Hutchins, 1995a; Salomon,
1993), distributed creativity (John-Steiner, 2000; Paulus & Nijstad, 2003; Sawyer, 2003a; 2006)
and team mental model (Cannon-Bowers & Salas, 1990). Our understanding of grouy memor
for performance can be significantly enhanced by recognizing, reviewing, agdaimg these

separate research streams from other disciplines.

1.1.4. Group History for Cognitive Processing

Another integral construct in group collaboration and cognitive processiing ipact
of the variables involving the group. One such variable that involves the group iathe w
which the groups are formed. Scholars and management consultants have saththat te
contribute to better outcomes due to factors such as improved performance (App&eBatt,
1994), increased productivity (Glassop, 2002; Hamilton et al., 2003), or organizational
responsiveness and flexibility (Friedman & Casner-Lotto, 200&)anizations have typically
been deploying work teams in different functional areas. Some teams aeel area long term
basis in which the same members work together on different projecte fleesbers have a
history of working together over a period of time. Some other teams areccogaa short-term
basis as temporary work-units composed of people from different functional urtitatéha
disband once the project gets completed. Due to the environment, work teams, in general, ar
afflicted by high membership volatility arising from transfers, raesgclosures, layoffs, and
bankruptcies. This results in teams being composed of members who may haweankedr

together before. Organizations are therefore constantly evaluating tremgrosns of using



teams in which members have a history of interaction (established)tearaus teams in which
the members are relatively new to each other and have no or limited histograction (ad

hoc teams). Research in this area has provided inconsistent findings. Samteeladvantages
of established teams in terms of information sharing (Carley, 1986; Stasser,cb®@2)on
between members (Yoo & Alavi, 2001), decision quality or member perception (bken&e
Valacich, 1998), trust (Mayer et al., 1995) and enactment of shared mental (@adtden &
Zmud, 1999; Fulk et al., 1987; Kock, 2004; Minsky, 1986; Schmitz & Fulk, 1991). Others claim
disadvantages arising from the long history of interaction between memiestablished teams,
such as groupthink (Janis, 1982) (the tendency that induces members to sacrifaer @bmsiof
several alternatives in decision making for the sake of consensus and cuaitienae),
evaluation apprehension (fear of being evaluated), conformance presgoaen@ker et al.,

1991), and domination of a few members. Ad hoc teams are claimed to haveydinehst

form of differing views and opinions which could enhance creativity (Shaw &Bd&fower,

1998; Campion et al.,1993; Guzzo & Dickson, 1996; Jackson, 1991; Magjuka & Baldwin, 1991),
and help in arriving at better quality decisions (McGrath, 1984; McLeod & Lobe, 1992), but
the same time, lead to less integration when compared to establishedShams(Barrett-
Power, 1998). In the face of such inconsistency in the debate, organizationsrar@bfiear as
to which kind of groups, in terms of history (established/ad hoc), would work well tosachie
optimal performance. Therefore, there is a clear need to bring in morettb@ansight for
understanding the effects of group membership and history on group performance (Guzzo &
Dickson, 1996). We address this need in our research by incorporating varied takioseghts
from different domains in addition to information systems in examining group mspand

group history of teams.



1.1.5. Social Capital and Group Collaboration

Since group collaboration involves interaction among members, and such interaction
gives rise to social capital, we adopt social capital as the lens with whidhdyetlse impact of
the technology and group related variables on performance and creativigl.capdial is
defined as “the set of resources that has positive outcomes to project ted@rsigmough the
member’s social relationships, facilitating the attainment of go&labbay & Leenders, 1999, p.
3). By virtue of a history of interactions, established groups should accruesootmecapital
than ad hoc teams. Nahapiet and Ghoshal (1998) use the dimensions of social capital in an
organizational context to analyze creation of intellectual capital. Howe#ewing Kogut and
Zander’s (1996) conceptualization of the organization as a social communityebetizes in
the speed and efficiency of knowledge creation and transfer, we incorpNatzpiet and
Ghoshal’s (1998) dimensions within the context of group as a social community. We lbek at t
relational dimension of social capital that arises from the personal relatisrieveloped by
members from their interactions (Granovetter, 1992). Research has usedithessions in
analyzing the impact of social capital on different variables such asiparfoe of joint ventures
(Thuy & Quang, 2005), venture creation (Liao & Welsch, 2005), organizatiorfalpance
(Lazarova & Taylor, 2009; Moran, 2005), firm competitiveness (Wu, 2008), crgdthien et
al., 2008), and knowledge contribution (Wasko & Faraj, 2005). However, not much research has
adopted the social capital perspective within the context of computer-eted@hmunication.
Our research addresses this gap in the literature by adopting a so¢@lleapion performance

and creativity in computer-mediated groups.



1.2. Research Questions

Our research objective is to use computer mediated communication as theacicir
to bring in multiple theoretical contributions from domains including social d¢akmnawledge
sharing and distributed cognition, in analyzing the impact of group history and grougrynan
group performance and group creativity. The primary focus of the reseandnvgestigate the
extent to which the technology variable of group memory and the social variajstzupf
history, being mediated by social capital, affect the performance eativitly of groups, within
the context of synchronous computer-mediated communication. The overarchimgiresea
guestions that we propose using this perspective are:

Research Question:IFor small groups operating in synchronous computer-mediated

environments, what is the role of social capital in facilitating/impeding group

performance and creativity?

Research Question:Zor small groups operating in synchronous computer-mediated

environment, what is the role of group memory in facilitating/impeding group

performance and creativity?

Research Question:3or small groups operating in synchronous computer-mediated

environment, what is the role of group history in facilitating/impeding group

performance and creativity?

Research Question:4~or small groups operating in synchronous computer-mediated

environment, what is the relative efficacy of group history and group memory on group

performance and creativity?

In the context of our research, we expect creativity to offer interessights in
conjunction with performance, within the computer-mediated communication environment.
While it is true that performance and creativity are two-fold objectivesany organizations,
they often result from diverse factors. While it may be more productive faug ¢o have a

high degree of social capital in terms of trust, shared goals and closeraessytsame factors

may not conducive to the creativity of the team. Social capital thereforéamaya differential



impact in terms of creativity and performance. Similarly, the preserae electronic group
memory, while enhancing performance of the computer-mediated groupyaayivincreasing
information focus, reducing attention blocking and information overload, may, at tledigzan
dampen the creativity of the team by fostering groupthink, convergent thimdangpaformance
pressure, thus causing a paradox.

Our research proposes to explore this performance-creativity paradox wetimmpater-
mediated group environment. This is of great relevance to organizations sirieesitrefight
into fostering an environment that can aim towards improving both the factors ofeantm
and creativity. Additionally, organizations need to be cautious in not considerinbcagutal as

a panacea for better performance, especially if creativity and inapae prime objectives.
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CHAPTER 2: REVIEW OF LITERATURE

This chapter reviews relevant literature in computer-mediated comrtianiead small
group research. Within the domain of small group research, we identify twasions - the
internal dimension of group relations and the external dimension of group composition. Group
relations highlight the social aspects in groups relating to interactionglatidnship
development among members - which is the social capital. Group compositisriodfes way
in which the group is formed and the way in which the members synchronize their skills and
abilities in a group context as opposed to an individual context. Together, thesertdae areas
of research (computer-mediated communication, group relations and group ¢amppsovide
the background for our investigation of group collaboration and its effectsfonnpance and
creativity. Computer-mediated communication offers the technology and relaitsolesthat
impact group performance and creativity. Social capital or the groupredlatomponent brings
into focus the interaction and relationships among members and the manner inughich s
interaction contributes to group behavior and performance. The group compositjponeorin
reflects the manner in which the groups synergize their efforts and ekifiefformance and
creativity, depending on the way in which the groups are formed. For these dasefar
research we draw justification and backing from the theory of distributed @ogagian
umbrella theoretical framework and apply it within the context of synchronous campute
mediated group communication. The following section describes the theory.
2.1. Theory of Distributed Cognition as the Umbrella Theory

Research on the role of technology in decision making is usually outcome-based and
focuses on the amplification and augmentation perspectives (Angeli, 2008). From the

amplification perspective, computers share the cognitive burden of performinghasksrmans
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are not that good at - such as performing complex calculations, and storing i@wthgetr
information (Salomon, 1993; Salomon et al., 1991). From the augmentation perspective,
computers not only amplify what humans do, but also shape human cognition by facifitating
construction of mental representations of abstract concepts and phenomena througbfthe use
advanced computer visualizations and simulations (Jonassen & Carr, 2000; Jonassess& Ree
1996; Pea, 1985; Pea, 2004). However, when computers are integrated into the flow of group
activity, a qualitative transformation occurs regarding the ways inhvthe&emembers interact

and make decisions (Angeli, 2008). Cognition in such computer-mediated group interaction is
distributed throughout the system, which includes the members, tools, and various antifiac
their interactions. In this context, the potential of technology is best expleiten combined

with the members’ intellectual, social, symbolic and other physical resowrtten an

environment (Steketee, 2006). These resources offer support in developing and émabling
performance.

The performance effects in terms of amplification and augmentation widilbable if
interpreted within a conceptual framework that adequately reflects teclreibgnced
performance as distributed cognitive systems comprising of humans, toolsif@otsaiAngeli,
2008). The current research utilizes the framework of distributed cognition ¢tivedte inform
and illuminate issues regarding the outcomes of computer-mediated group etitbetbor

The Theory of Distributed Cognition theory (TDC) was developed by Hutchins (1995a)
and emphasizes the social aspects of cognition. It rests on the principle aeagénce that
acknowledges cognition as distributed rather than the property of an individual mictifidut
1995b; Salomon, 1993). Distributed cognition is not some new kind of cognition but recognition

that all of cognition can be viewed as occurring in a distributed manner (dehgé&strom,
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1993; Halverson, 2002). Researchers have moved away from viewing cognitioropsréyof

the individual mind alone (Cobb, 1998; Lave, 1988; 1991; Lave & Wenger, 1991; Resnick et al.,
1991) to perceiving cognition as a joint system composed of elements within eonerent
(Haugeland, 1998; Hollan et al., 2000; Hutchins, 1991; Hutchins, 1995a; Hutchins, 1995b; Moll
et al., 1993; Norman, 1993; Pea, 1993). The revitalized interest in distributed cognition is
ascribed to the fact that people rely on the affordances of their surroundinghemsst, i.e.,

other people, tools, and artifacts, to carry out or perform tasks.

The TDC focuses on mechanisms that make up cognitive processes which result in
cognitive accomplishments. Since cognition involves coordination between individdals a
artifacts, distributed cognition views a system as a set of represestand models the
interchange of information between these representations. The repreasrdauld be internal
(occurring in the mental space of the individuals) or external (availableatedrin the
environment, as an artifact). In this way, distributed cognition involves two nedurds: one, it
involves a cognitive process which may be distributed among multiple persons; amd, sec
the process, people use or create artifacts or external representetiars integral to the
cognitive processing. Distributed cognition focuses on the interaction betweegmividual(s)
and some technological devices (lo Storto, 2009; Rogers, 2004; Suchman, 1987; Trochim &
Hover, 1996) or between the human and the physical artifacts (Giere, 2006), to @etdskn

The current research adopts the concept of cognition as distributed among peaple, tool
environment (Hutchins, 1995a; Salomon, 1993) and the interactions among these components
(Rogers, 2004; Suchman, 1987; Trochim & Hover, 1996). Figure 2-1 depicts our vision of the
theory of distributed cognition as an umbrella theoretical framework encangpéss three

streams relating to our research.
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Figure 2-1: Research Domains and Umbrella Theory

Theory of Distributed Cognition

Computer
Mediated
Communication
(Tools, Artifact)

Internal Group Relations
(Social Capital)
(People)

External Group
Composition

(People)

Current Researt

Figure 2-1 shows the current research at the junction of the three stréapesople
component refers to the attributes regarding the external composition of the igridie a
internal relations among the group members (social capital)erMr@nment refers to
synchronous computer-mediated communication in which all group members communicate a
the same time. Theols component refers to the technology that fosters the synchronous
communication (the collaboration system), andatigacts refer to things that are used in the
process to enhance and improve cognition (such as electronic memory, extamual/raids
etc.). We conceptualize the computer-generated electronic group memory #aciriltzat
could be utilized to enhance performance. In the context of group memory, we alscodnaw f
the Media Synchronicity Theory (Dennis et al., 2008) in terms of the capabithg odol to

offer the facility of reprocessability in communication.
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The following section discusses the three streams of research in detfaiih &dich
stream, we will review some relevant theories that further add to our undeangtahthe
research context.

2.2. Computer-Mediated Communication (CMC)

With the rapid explosion of the internet in this digital era, contemporary orgjanzare
adopting computer-mediated communication (CMC) for their operations (Li, 2007). Since
communication is becoming ubiquitous with text-based messaging and other cailabora
technology, more and more organizations are resorting to conducting their teamavOM®i
Although organizations are eager to reap the benefits from integrating compwiaikeen
their group work, they are also concerned about the performance outcomes from Gl g

In this regard, many studies have been conducted to examine the incremental
performance benefits and effectiveness in using CMC groups when compareettio-face
groups (Adams et al., 2005; Baltes et al., 2002; Becker-Beck et al., 2005; Flarsdgia@a4).
However, research findings are not conclusive and sometimes even conflictirggsttidias
suggest that CMC groups are superior to face-to-face groups in brainstormmmis(Re
Valacich, 1993; Gallupe et al., 1991) and decision-making tasks (Sambamuith{@93), but
are less adept at performing other tasks such as conflict management agich{saking
(Straus & McGrath, 1994). Adrianson & Hjelmquist (1991) found evidence of lower dedrees o
conformity in teams relying on CMC than in face-to-face groups. Some stupaestieat CMC
can increase group decision quality (Smith & Hayne, 1997), group participationivefigroup
leadership behavior (Smith & Hayne, 1997), democratic decision making procesiendec
satisfaction, process satisfaction (Huang et al., 2003; Martz & Shepherd, 200@he number

of creative ideas. Some others have contrary findings that CMC actuallgsquiocess
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satisfaction (Benbasat & Lim, 1993; Dennis & Garfield, 2003; Dennis &(f)1; Fjermestad &
Hiltz, 1998-99). In the domain of information exchange, there have been a lot of inconsistent
results with some studies showing that CMC groups exchange more informations(D2&91),
and others showing that this was not so, especially if information was not distrdoutally
among the members (Murthy & Kerr, 2003).

In the face of such conflicting results, organizations are in a dilemma whetentinue
deploying CMC for groups, or resort to face-to-face discussions. Howe\ke realm of the
current global economy, face-to-face communication is becoming inwygamfeasible. Part of
the reason for the inconsistencies in findings lies in the fact that there ryevanmbles and
factors involved in team performance, other than task and technology. The damodogpe with
the same task may result in different findings depending on the group that is .uBhegefore,
outside of the task and the technology, the social component of the groups in terms of the
interactions and the relationships that develop from working together, has amgot on the
group outcomes. It would therefore be viable to study the phenomenon of computer-mediated
group communication using an integrated theoretical framework such as TDC, iatiagptire
multiple domains of information systems, cognitive psychology and sociology.

In addition to the need for adopting an integrated theoretical lens to study GMCfast
that the portfolio of research in CMC in the field of Information Systems has besmamy
focusing on certain constructs and overlooking others. Fjermestad and Hiltz (19883
extensive meta-analysis of research on the process and outcomes of CMC skiwsvrtizgority
of research: focused on using the preference or brainstorming typ& brasvicGrath’s
(1984) typology; included more ad hoc than established groups; measured the outcomes of

decision quality and satisfaction much more than creativity or consensus; aretifowu® on
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non-facilitated group process structure rather than a facilitated itméeadership or facilitation.
There is a void in research in terms of viewing the central role played byioo@s a group
rather than as an individual function. Irrespective of the kind of technology or taskyekbjrh
CMC, cognitive processing is integral to group performance. Therefore, mypyitiait facilitates
or enhances cognition is an integral part of group activity. O’'Donnel & Dansgrga?2)
propose that group interaction involves a combination of cognitive/motor, affective,
metacognitive and social activities. Cognitive/motor activities includepcehension, recall and
skilled activities; affective activities include motivation, anxiatg @oncentration;
metacognitive activities include comprehension, performance monitornegdetection and
correction/awareness of performance levels; and social activitkesle awareness of, and
effective communication with others in the group setting. All of these aesiypint to having a
technological facility that can enhance information storage, processiad,aed exchange - in
short - an equivalent to a human memory, in a group context. Sarmiento and Stahl (2008) refe
this as ‘group remembering.” A manifestation in CMC that allows such grougméering
would be an electronic group memory. However, there has been little reseaithstioked at
the pros and cons of having @ectronic memory for groups to access and use. Two things that
stand out in this arena are: first, there is a paucity of research that Idb&sraplications of
electronic or computer-mediated memory; and second, even research that hagsiadest
electronic memory (Tyran & George, 2002) has not looked at the comparativeoéffec
computer-mediated groups performing with and without an electronic group mdfmamy an
organizational perspective, this kind of research is vital since it detertheneffectiveness of

offering memory aids as representations and artifacts to work teams.
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In addition to group memory, another important component in computer mediated group
communication that warrants discussion is the history of the group. An organizatmmposed
of a combination of employees who have worked for many years and those who avehreew t
organization. Some teams are formed with members who have worked togetherriod afpe
time, thereby building a rich history of interactions. However, not all teawesthes
characteristic. Due to economic and social factors, there is high levehsieint team
membership caused by layoffs, turnover, and other trends, resulting in teams mliensie/ho
may have never worked together earlier. Although research explibatpsos and cons of
having teams with and without history, there is no consistency in findings.

A thorough examination of these two integral components of group memory and group
history in computer-mediated group communication therefore requires insightramtg st
theoretical foundations. In the current research, we investigate these catspuitie the two
theoretical perspectives used in CMC research - the media dependenttpergpelcthe social

construction perspective.

2.2.1. The Media Dependent Perspective and Group Memory

The media-dependent perspective to CMC focuses on the ability of the medibt&nefac
communication interactions and task performance. This perspective presumesliaaioal
characteristics of the medium as inherent and looks at the fit between thesterlstics and
the type of task that the medium supports as impacting the outcome of the task A¥ao, &
2001; Li, 2007). The Media Synchronicity Theory falls in this perspective.

The Media Synchronicity Theory (MST) originally proposed by Dennis and \¢alaci
(1999) and later expanded by Dennis et al. (2008) focuses on the ability of the medium to

support synchronicity, which is “the extent to which individuals work together on the same
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activity at the same time; i.e. have a shared focus” (Dennis & Valacich, 1999|mother
words, synchronicity is a shared pattern of coordinated behavior among indivisltizdy avork
together. Media vary in their ability to offer synchronicity. MST looks at amyrounication as
being composed of the two basic processes of conveyance and convergence. Conveyance
involves the transmission or dissemination of a variety of information to partisipant
Convergence involves the shared understanding or interpretation of informatiorstbatha
transmitted. These two processes are enabled by one or more of the fivitiespdiait a
medium offers: transmission velocity - the speed of the medium to deliwgsages and
feedback; parallelism - the ability of the medium to deliver multiple messagmbol sets - the
number of ways that the medium allows encoding messages using cues and noneaanbal m
rehearsability - the extent to which the medium enables the sender to fine-tahearse the
message before sending (Rice, 1987); and reprocessability - the extenthtahemoedium
enables the receiver to reexamine and reprocess the information duripg (2eanis et al.,
2008).

There is a dearth of research that has deployed MST as a theoretiealérk. Chang

(2005) used MST as a basis to study the differential effects of time preassusgnchronicity on

group cohesion in face-to-face, synchronous and asynchronous teams working on a caavergenc

task. Maruping and Agarwal (2004) adopt MST to identify and map the functionalitiesidé a w
range of information and communication technologies within the context of conflict
management, motivation, confidence building and affect management. However, thians not
empirical study but one that offers theoretical propositions for futurerobs&derefore, there

has not been much research that empirically tests concepts from MST.
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Unlike most other theories, MST focuses on communication performance rather tha
media choice. This fits well into our research framework that underlies comomica
performance of groups; additionally, since our research centers on commeuakieted
communication, MST is appropriate in its focus on media capabilities to stipport
communication process. We specifically draw theoretical insights fronutioctidn of
reprocessability as a facility offered by the medium to enhance communication performance.
Reprocessability affects information processing by allowing a retippespend more time
decoding messages either by revisiting prior messages for additionaleratien (Dennis et al.,
2008), or by providing a memory that can help new participants understand paségactivi
(Nunamaker et al. 1991). The reprocessability of a medium can impact the tsamisrofs
information since it enables both senders and recipients to review and reconsrdeepsages
before engaging in communication. Reprocessability therefore affgnsup-equivalent to a
human memory in terms of facilitating group remembering and recall. Whendlfgtbe
technology or medium for CMC, this is an electronic group memory.

Not much research has empirically tested the specific construeictroaic group
memory. Research has looked at group memory in the context of the impact of apamymit
idea generation (Hayne et al., 2003), information exchange in hidden profile task (Dennis, 1996;
Dennis et al., 1997-98), and information recall (Stasser & Titus, 1985; 1987; Stephernson et a
1986a, 1983, 1986b). To our knowledge, Tyran and George (2002) are one of the few to have
empirically tested group memory in the context of software inspectionnggebcess. They
compared software inspection across three settings: face-to-face githupse group memory,
face-to-face groups with a non-electronic group memory, and computer-medaipd gith an

electronic group memory. They found that while all groups reported satisfactlotheit
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process, computer-mediated groups with the electronic memory performediett all others.
However, their research, while focusing on the differences betweetoff@ee groups with and
without memory, and computer-mediated groups, failed to analyze the diffelsstoeeen
computer-mediated groups with and without memory. We address this void in ourhreseane
compare computer-mediated groups having access to an electronic group mvémory

computer-mediated groups not having access to an electronic group memory.

2.2.2. The Social Construction Perspective and Group History

The social construction perspective (Yoo & Alavi, 2001) rests on the foundatiadhehat
social context of technology (meaning the way in which the technology is useg adin it
is used) sometimes alters the perception of the mechanical strength iof oexdaa
(Chidambaram, 1996; Carlson & Zmud, 1999; McGrath et al., 1993; Walther, 1995), which in
turn impacts performance. For example, traditionally considered lean rhatiaé not rich in
communication cues may be perceived to be rich by groups that are highly cohesiveeamd hav
high degree of social awareness among members. Therefore, percegimifeatures of the
medium depends on the extent to which the members of the group know each other and interact
with each other. In particular, it has been shown that the richness of communicatiactions
using the same medium sometimes can be increased in groups with individuals who know each
other or who have a rich history of working with each other. Walther (1995) found that the
exchange of social information over leaner media became as effecticheasmedia over a
period of time, as the members got to know each other. Chidambaram (1996) also found that the
perceived social presence increased as group members spent more timdrwith the

communication partners.
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The group history or the history of prior interactions between members in a group is
therefore an important component in group communication. Groups with members who have a
history of interactions and have worked together (established groups) wilveettags
differently from groups with members who have no history or very limited histompding
together (ad hoc groups).

However, there is no conclusive evidence in research on the advantages or etbferwis
established versus ad hoc teams. Although some empirical evidence points to tregadwaint
ad hoc teams with limited or no history in terms of diversity (Watson et al., 1983} #lso
been suggested that the same diversity may result in intragroup confirenh@aa & Leidner,

1999; Jehn & Mannix, 2001; Jehn et al., 1999; Lau & Murnighan, 1998; Maznevski & Chudoba,
2000). Therefore even though research has compared established with ad hoCaeaos &

Zmud, 1999; Fulk et al., 1987; Hayne et al., 2003; Kock, 2004; Mennecke & Valacich, 1998;
Minsky, 1986; Schmitz & Fulk, 1991; Stasser & Titus, 1987; Yoo & Alavi, 2001), there has not
been much work that has investigated the impact of group history in conjunction with the
presence or otherwise of an electronic group memory. In the current reseandlestigate the
differential impact of group history in conjunction with group memory, on the peafozenand
creativity of groups.

We now look at the second broad research stream in our study, which is the internal
group relations or the social capital that arises from the relationshipstarattions of group
members.

2.3. Social Capital (Internal Group Relations)
Group collaboration involves an underlying element of relationship development.

Relationships are generally created through exchanges between grobprsdmms the pattern
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of the linkages and relationships built through such exchanges between membermttia for
foundation for social capital (Nahapiet & Ghoshal, 1998). In the broadest sensd,capdal’
encompasses those social relationships that help people get along with eaahd#dw more
effectively than they could as isolated individuals. We offer this as a sepesm of research
since it sheds new light on the phenomenon of computer mediated communication.

The term social capital was first coined by Jacobs (1961) who pointed out that the cent
role of social capital for the survival and functioning of city neighborhoods is tivemks of
strong personal relationships developed over time that provide the basis for trust, mogperat
and collective action in such communities. Early usage only indicated the sigoéiof social
capital for the resources inherent in family relations and in community sogalipations.

Later on, Coleman (1990) suggested treating social capital in accordance wigntisehat it
is an asset benefiting the actors who have possession of it. Coleman also developed a
comprehensive theory of social capital and his work inspired the diffusion of the use of the
theory in relation to the study of actors who are pursuing interest-drives goal

Bringing social capital to a group context, it can be said that group members need to
network or interact with each other to exchange, transfer, and diffuse knowledge raatrdor
necessary to complete a task. The networks of relationships constitute a vasaibtee for the
conduct of social affairs, providing team members with the collectivehedwapital (Bourdieu,
1986). Because the ultimate value of a given form of social capital also deperutgeual
factors, four levels of analysis have been suggested for studying sqdial camely individual,
group, organizational, and national (Gabbay & Leenders, 1999). In the currenthiessastudy
social capital at a group level within a network (group) through which the meidersaccess

to needed resources for collaboration. Analysts of social capital are lyerdraderned with the
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significance of relationships as a resource for social action (Bourdieu,B9861992;
Coleman, 1988; 1990).

Research has viewed social capital as a multi-dimensional constrbapistsand
Ghoshal (1998) identified three dimensions of social capital - structurdipnella and cognitive
- based on Granovetter’'s (1992) concept of structural and relational embeddedonessabtr
social capital is the configuration of linkages or connections between the pecipls)in a
network. It refers to who you reach and how you can reach them (Burt, 1992). Relaimaka
capital describes the kind of personal relationships people develop with each othdr ghroug
history of interactions (Granovetter, 1992), such as respect and friendship, whiceh) in tur
influence their behavior. Research on relational social capital hasedcbahcepts such as trust
and trustworthiness (Putnam, 1993), norms and sanctions (Coleman, 1990; Putnam, 1995),
obligations and expectations (Burt, 1992; Coleman, 1990; Granovetter, 1985) and identity and
identification (Hakansson & Snehota, 1995). The third dimension, cognitive social cagérs
to those resources providing shared norms, representations, interpretations,esmnsl afyst
meaning among parties such as shared language and codes (Arrow, 1974; Cicourel, 1973;
Monteverde, 1995) and shared narratives (Orr, 1990). Tsai and Ghoshal (1998) conducted an
empirical study to examine the relationship between the three dimensiongbtapital in
terms of social interaction, trust and shared goals, and found that they wedle lindloeporating
the work of Nahapiet and Ghoshal (1998) and Tsai and Ghoshal (1998) we conceptualize socia
capital as encompassing social interaction (relational closessd$justing relations (relational
trust and shared goals) — the relational social capital dimension.

To the best of our knowledge, research on social capital thus far has not been

incorporated into the domain of CMC. Research has studied the impact and creaimal of s
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capital through observations of manual interactions of people within a social neGierk ét
al., 2008). In our research however, we study the impact of social capital agresgethrough
computer-mediation, and analyze its effect on group performance and credfieigxplore the
relational dimensions of social capital. We find it appropriate to focus ontyeorelational
rather than the structural dimension of social capital, since our attentionnga-group rather
than inter-group interaction in a network. The following sections describedrsduite on the

relational dimension of social capital which is relevant to our research.

2.3.1. Relational Social Capital

Relational social capital represents the quality of interpersontbredhips between
members. Though structural social capital determines the potential foloa peeccess
resources that are within reach, relational social capital shapes lihgneiss of the other party
to actuallymake such resources available for exchange. For example, although an actor may
have access to several people who are potentially critical sources ofatitor, one’s personal
experience and the quality of past interactions will often influence whom he isrlgtety to
approach and who is likely to offer or exchange information. From an organizatiomagkui@al
relationships, as a source of relational capital, are considered to be valpélarchusiness
networks (Dyer & Singh, 1998). Relational capital helps inter-firm colldlmorand enables
provision of accurate and timely information about other firms’ competantealso relevant
for new venture creation (De Carolis et al., 2009).

Attributes of social relations that research has used to charactéaitzenad social capital
include relational closeness (Dillow et al., 2009; Miller & Thomas, 2005; Moran, 20@5)
relational trust (Dyer & Chu, 2003; Lewicki & Bunker, 1996; Moran, 2005; Saparilo 20@4;

Zahra et al., 2006). These represent progressively deeper degreesovfaledatality: from
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propensity to provide resources via personal familiarity (relational @gsgto a deep sense of
the contact’s reliability and faithfulness in resource exchange (relbatrasg.

Relational closeness refers to the extent of personal familiarity in a relationship (Moran,
2005). Relationships can be classified on a continuum from arm’s length to cédgmsslips
(Uzzi, 1996, 1997). The relevance of social capital arises from lasting and dw@ale s
relations that require expending significant time and energy (Bourdieu, 1986)iofalat
closeness has been investigated in the context of managerial perforvarere, 005),
innovative ventures (Nohria, 1992; De Carolis et al., 2009), information exchange in terms of
willingness to take time to explain or listen to novel ideas (Granovetter, 198519928;

Hansen, 1999), and willingness to disclose unethical behavior of team members &Mill
Thomas, 2005). The current research investigates the impact of relatioraks®®n group
performance and creativity.

Relational trust is another component of relational capital. Trust is an essential
prerequisite for most forms of interdependent relationships. It offers amassuhat one can
rely on the intentions and behavior of specific others, in the face of uncertainty anawlibye
in order to make decisions and act (March & Simon, 1958). Trust is both an outcome and an
antecedent of relationships. It is the basis on which relationships are built afdréhgenerates
social capital. It is also built from relationships (Zahra et al., 2006) anddheegises out of
social capital (Nooteboom, 2007). Trust can be built within relationships on a perssisal ba
(interpersonal or relational trust) or on the basis of institutions (institutzexaiust)

(Nooteboom, 2007; Bachmann, 2000). Another form of trust that exists in groups is swift trus
that develops in temporary teams that are formed with a finite lifespare(ta et al., 1996).

Due to the time pressure that prohibits the ability of members to develop éxmsoctd the
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others based on prior knowledge, members in such teams import expectations afrtrust fr
settings with which they are familiar. They use categorical infeamgtrocessing to form initial
stereotypical impressions of other members, thus resulting in a form ofressiftiiowever,
swift trust de-emphasizes the interpersonal dimensions and is based purelgonozteocial
structures and action, while traditional trust is primarily based on intergnslationships
(Jarvenpaa & Leidner, 1999). Also, according to the Time Interaction aratrRarice theory
(McGrath, 1991), teams engage in the activities of member support (membdaomdmglty,
commitment) and group well-being (interaction and member roles), both of which are
overlooked in swift trust. The functions of member support and group well-being are said to
relate directly to relationship development which describes the reldtimtabetween the
members. These relational links between the members and the rest of the g@ypaaamount
importance especially for new teams with no common past (McGrath, 1991). Babtes] trete
is a high need to investigate the phenomenon of relational trust or interpersonalteasts.
Trust facilitates the transfer and exchange of information, which iscGacelement in
group communication (Saparito et al. 2004). It can be viewed as the basic ingredmmalof
capital that allows a person to reliably expect to obtain and use the resourcesailade
through contacts (e.g., Gambetta, 1988; Ring & Van de Ven, 1994; McAllister, 1995; Nahapiet
& Ghoshal, 1998). Trust creates anticipation of value through social interactiootthers and
thus motivates actors to deepen relations and pursue interactions (Nahapiehé&l GI8$3).
Additionally, trust has a positive effect on information sharing (Dyer & Chu, 2008)ittgating
the information asymmetries that are inherent in information exchanges@ndaging open

exchange of information.
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Research on interpersonal trust suggests that it is a multidimensos#auct which has
a cognitive and an affective element (Lewis & Weigert, 1985; McAllidi@95). The cognitive
element includes individual beliefs about competence, reliability, and poofabsm, while the
affective element includes emotional investment in the relationship leadiegpoocal feelings
of caring, benevolence and shared goals (McAllister, 1995). Cognition-badad teasn
members’ beliefs about one another’s ability and reliability to carry oua#ke(Kanwattanachai
and Yoo, 2001). Affective foundations consist of people making emotional investments in
relationships, leading to feelings of care and concern for the partners, inalygciprocal
manner (Pennings & Woiceshyn, 1987; Rempel et al., 1985). We adopt this multidimaéns
view of relational trust and study the affective component of interpersastibtrd the cognitive
component of perception of shared goals in carrying out the task. We will hencefbttinsc
variablerelational trust and shared goals.

In the current research, we study the impact of relational closeness, dodakteust
and shared goals, on performance and creativity, in teams using electromartoation. We
are interested in seeing if teams that start with a high level oforedatiloseness and relational
trust maintain, increase or decrease performance through their tegheokiged interactions.
This phenomenon of investigating relational capital using computer-mediation hagmaidoe
in earlier studies.

In the following section, we discuss the third major stream of researdb te&vant to
our study, the group capabilities that impact performance and creativity.

2.4. External Group Composition
Groups have become an integral part of organizational activities. Theresesrch on

factors that impact group effectiveness and performance has becomemttéMahy factors
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have been identified as impacting the effectiveness of group performance. Arasegthe
composition of the group or the way in which the group is formed is an important component. |
this section, we draw from relevant group theories that reflect the groepma of its

composition and the impact on performance and creativity.

In group literature, the quality of group communication has been consistestityeied
to play an important role on the effectiveness of group decision making. Hence, muchasffor
been exerted to identify the characteristics of group communication thedilar® differentiate
effective decision-making groups from ineffective ones (Collins & Guetzkow, 1®64ran &
Hirokawa, 2003; Harper & Askling, 1980; Hirokawa, 1992; Salazar et al., 1994; Li, 1998;
Hirokawa & Salazar, 1999; Kuhn & Poole, 2000).

Small group research is prolific in studies that compare the performagazupt with
that of individuals in different kinds of activities such as memory recall, probleimgol
decision making and physical activity. The discrepancy in performance has beantsatiesl
with various theories relating to group behavior and dynamics. We highlight saventabnes

here that offer insight into our research context.

2.4.1. Complementary Task Model

Steiner's (1966) complementary task model assumes that each group membseposse
abilities unshared by other members and that by combining these abilities ¢gpalgpsurpass
the performance of persons working independently (Laughlin et al., 1969r). Such contptgme
skills also allow members to engage in divergent thinking that enhances thetgre&tive
group. It leads to more diverse input due to the differentiation in abilities and #tydesidely
recognized that access to non-redundant and diverse information leads to mioritycand

innovation (Granovetter, 1973; Tsai & Ghoshal, 1998; Burt, 2000). In our research sinse w
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ad hoc teams in which members have limited or no history of working togetherpae ghem
to be divergent in their thinking and interactions and in this way have compleméxiltary s
Therefore using the principle of synergy, we expect the complementameatel to offer

insight into the impact of the diverse or homogeneous skill sets on performanceatintyr

2.4.2 Social Facilitation

This theory has been used to explain improvements in a member’s performance and
drive, due to the presence of significant others. Zajonc (1965r) proposed that theegpogsen
another member of same species increased the arousal or drive in the persominggttiertask.
In our research, established groups that have members with a history of interagtion m
experience a high level of social facilitation due to the high degree of clesémagby

increasing the drive to perform and collaborate better than ad hoc teams.

2.4.3. Collaborative Creativity

Creativity has been defined as the ability of individuals and groups to producé “nove
ideas that are useful and appropriate” to a given situation (Unsworth, 2001, p. 289). Therefore
creative solutions to a given problem possess novelty, uniqueness, or originalay &€Bkline,
1998). Creativity research has suggested that creative performanceteddffemany different
variables, including social and cognitive stimulation (Paulus, 2000), work and non-worktsuppor
(Madjar et al., 2002), training (Mumford et al., 2001), team structure and procesb-{Zahavy
& Somech, 2001; Sosik et al., 1998; Taggar, 2002), the environment (James et al., 1999), and
individual contributions (Grawitch et al., 2003; Taggar, 2002).

In the 1950s, the first wave of creativity research focused on the personaigy of t
creator. Through the 1990s, a second wave referred to as collaborative crpatsuigd the idea

that creativity is found in collaboration and group dynamics (Farrell, 2001; JelmeSt22000;
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Paulus & Nijstad, 2003; Sawyer, 2003a, 2006). This second wave of research has provided a new
perspective on creativity. It shows how creativity is embedded in sooghgirand how creative
products emerge from collaborative networks (Hewett, 2005; Shneiderman et alS2096ér

& DeZutter, 2009). Group or collaborative creativity can be fostered by suppaortemngational
mechanisms like referencing, remembering, and bridging. Referemterg to referencing of

objects in a shared space, remembering refers to collective remendddriagpry of interaction,

and bridging refers to bridging across related episodes of the group’syg@asimiento &

Stahl, 2008). In this research, we use group memory as an interactional mec¢hansfifers

referencing and remembering tools, and has a differential impact on perferarahcreativity.
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CHAPTER 3: RESEARCH MODEL AND HYPOTHESES DEVELOPMENT
In the current research, we seek an empirical explanation of the effgetaipfmemory
and group history on performance and creativity of groups in a synchronous computer-mediated
environment. In addition, we explore the mediating effects of relationaredgs, and relational
trust and shared goals, on the above relationships.
Our independent variables are group history and group memory which are between-
subjects manipulations. We incorporate the mediator variables of relationaledssad
relational trust and shared goals, for the relational social capital donelge study the impact
of the independent (Figure 3-1) and mediator variables (Figure 3-2) on the depemidies

of performance and creativity.

Figure 3-1: Main Investigated Effects

Group Histor » Performanc
Group Memor Creativity
Figure 3-2: Intermediary Effects
Group Histor Relational Performance
Closenes
Relational —
Group Memory Trust and Creativity
Shared Goals

The theoretical support for the investigation of the main effect of the independent

variables of group history and group memory on performance and creativity of computer
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mediated communication comes from the Media Synchronicity Theory (D&nredacich,
1999; Dennis et al., 2008) representing the media dependent perspective fdrtbm¢gcal
variable of group memory, and the social construction perspective for the soeiblevaf
group history.

The Media Synchronicity Theory reiterates the importance of repaimbysas an
integral feature for communication using a medium. Reprocessability affers the facility of
reevaluating and reconsidering the options that are available and thatasselisbefore
arriving at a decision. We operationalize reprocessability as theogliecgroup memory feature
offered by the technology for group communication. Most previous studies have focused on a
non-electronic memory component such as recall from human memory and manual memory
aids. Additionally, previous studies have not manipulated the electronic group nmesveory
variable of interest in impacting performance.

The social construction perspective (Yoo & Alavi, 2001) states that the sontakt of
technology - the way in which the technology is used and by whom it is usedladters t
perception of the mechanical strength of certain media (Carlson & Zmud, @B@@&mbaram,
1996; McGrath et al., 1993; Walther, 1995). In other words, different groups perceive the same
media in different ways depending on some social factors associatedeniffotip. Perception
of the features of the medium depends on the extent to which the members of the group know
each other and interact with each other. In particular, it has been shown that thesrathne
communication interactions using the same medium sometimes can be increasagsmagth
individuals who know each other or who have a rich history of working with each other
(Chidambaram, 1996; Walther, 1995). Established groups with a history may intdeaentlif

and use the technology in ways that vary from those of the ad hoc groups.
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As an attempt to completely understand the main effect, we conduct a fulhetian of
the intermediary effects of relational social capital that willifer throw light on the main
effect.

The theoretical support for the investigation of the mediating effects coomeshe
social capital theory. Group collaboration involves an element of relationshippeegit.
Relationships are built through exchanges between the members of a group. Sgels kamica
relationships represent the social capital which is the social relationsaigsetp people get
along with each other and act more effectively than they could as isolated indivitlual
network of relationships provides team members with the collectively ownddld@aurdieu,
1986). As social capital depends on contextual factors, research suggests foof Evalgsis
for studying it, namely individual, group, organizational, and national (Gabbay &dkes
1999). In the current research, we focus on the group level of analysis of spitél ca

As mentioned earlier, the current research focuses on relational spdiall waich
describes the kind of interpersonal relationships people have developed with each ailgér thr
a history of interactions (Granovetter, 1992). This concept emphasizes thelgarglations
that people have such as respect and friendship that influence their behawtor ndtenclude
the structural dimension of social capital proposed by Nahapiet and Ghoshal (18€8). T
dimension rests on the impact of the structure and resulting ties from swthrstwithin a
social network context. Our emphasis is on groups working independently rather trestinge
within a network. As such, we consider interactions within a group rather than bejweps.
We have not used the cognitive dimension of social capital since we are using suhjedts
not have the potential to have interacted for a long enough period of time to have develbped a se

of shared norms and preferences. We believe this to be a prospect for longitudarahres
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where the teams develop and mature to a degree in which the cognitive ceggisalldrerefore,
we find it appropriate to focus on the relational dimension only. Following Kogut and Zander
(1996) conceptualization of the organization as a social community that specrabzebange

of knowledge, we adapt Nahapiet and Ghoshal’s (1998) dimensions from an organizational
context into our research context of a social community.

Performance and creativity are our dependent variables of interestluatexa
performance we incorporate productivity measures and affective/percegaslnes.
Productivity measures include the quality of output in terms of different diorenef
presentation, depth, strength and other criteria. Affective/perceptual meastlude
satisfaction with the process, satisfaction with the outcome and willingmessk with each
other again. We also investigate the creativity of the team in terms of the.datoup memory
is a variable that has been historically associated with lower ctgativile group history has
been historically associated with higher performance. However, the cugsearch shows that
the impact is even more significant when mediated by relational clesenéselational trust.

Figure 3-3 shows a combined model incorporating the main effects from Biduaad
the intermediate effects from Figure 3-2. In addition we also incorporatel#tienships
between the independent and the mediator variables. The contribution of our model lies in the
novel social capital lens that is used to study the impact of technological aridranalales on

group performance and creativity in computer-mediated communication.
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Figure 3-3: Integrated Research Model
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The following section describes the integrated research model with adelisitussion
of the hypotheses extracted for each set of relationships between the indgpaedator and
dependent variables. We offer theoretical justification for these hypotfidsesection is
organized to discuss the hypotheses in order.
3.1. Group History and Relational Closeness

Group history refers to the extent to which the group members have worked tagethe
the past. The groups with members who have a history of working togetheiearedréo as
established groups and those with members that do not have history are ad hoc groups. CMC
research has suggested that members of established groups, due to the higgrgctbns,
have well-developed feelings about other members and the group as a whole (M&necke
Valacich, 1998).

Relational closeness refers to the extent of personal familiaritselateonship (Moran,
2005) and is a dimension of relational social capital (Nahapiet and Ghoshal, 1998). Theftheor
social capital states that social capital resides in the relationshipsdoetnembers, and that a

lasting social relationship requires significant investment of time and eaktigy members
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(Bourdieu, 1986). The more the exposure and time spent by the members with each other, the
more the potential for a high degree of familiarity and mutual regard diayrl986; Moran,
2005), which translates to relational closeness.

The social capital theory focuses on the concept of tie strength (Granol@Tey,
which characterizes the closeness and interaction frequency of the relatiogtsieen two
parties. Tie strength can range on a continuum from strong ties to weak tieg@tar, 1973).
Strong ties represent frequency of interaction and closeness of relatiorsdsp.strong ties are
important because they represent accessibility and willingness to helpcrathge information
(Krackhardt, 1992). Strong ties are also important conduits of knowledge (Ghosh&al @94
Hansen 1999; Szulanski 1996; Uzzi 1996, 19B88jablished groups that have a history of
interaction will have strong ties and therefore high relational clos@desan, 2005).
Based on the above, we hypothesize that:

H1: Groupswith history will have a higher degree of relational closeness than other
groups.

3.2. Relational Closeness and Performance / Creativity

While the existence of a tie (Granovetter, 1973) or relationship between ties jpaty
offers thepotential to exchange or share resources or information, it is the level of relational
closeness that provides télingness to actually do such exchange or sharing (Nohria, 1992).
The information sampling model (Stasser & Titus, 1987) shows that both shared and unshared
information needs to be discussed in order for teams to make effective decrsmater Ifor
teams to get to the level of sharing, there needs to be a willingness tagexatfarmation in
each member. Teams that have a high degree of relational closeness willdmalvers with a
high level of willingness to share and exchange information. These membeekeithe time to

listen, discuss and explain each other’s suggestions (Moran, 2005).
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Granovetter (1985) refers to contacts with high relational closenesseras té#s and
those with low relational closeness as weak ties. While weak ties proeekesdo information
and resources beyond those available in their own social circle, strongettee anes that offer
the real motivation to make such resources available. This motivation to mailkecess
available and willingness to exchange the resources leads to better pec®imeerms of less
time taken to arrive at a decision, better quality of report, satisfacttbrpvacess, and
satisfaction with task. In summary, information and resources can be egdhaantually more
effectively in groups with high relational closeness.

We also draw from the role played by social capital within the domain of knowledge
management. Strong ties indicate high relational closeness that leatdt@bethange of tacit
knowledge (Levin & Cross, 2004) and useful knowledge (Ghoshal et al., 1994, Hansen 1999;
Szulanski 1996; Uzzi 1996, 199%hich in turn, results in better performance. High level of
closeness leads to more positive performance with process and solution {D&rtephen,
1984; Evans & Dion, 1991).

The literature on CMC shows that established groups have a high degree of cohesion,
which refers to the members’ attraction to the group (Hogg, 1992; Yoo & Alavi, 2001 Jakce
Jermier (1978) suggest that cohesion meets the group’s affiliative needs. Cghagpgewill
have warm, sociable and personal interactions between members (Yoo & Alavi, 280 .d3
this, we draw an analogy between cohesion and relational closeness. Groupncalsesi
appears to influence task participation and performance (Evans & Dion, 1991; Hogg 1992;
Hoogstraten & Vorst 1978; Klein & Mulvey 1995; Narayanan & Nath, 1984; Podsakoff et al

1997; Spink & Carron, 1994).
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Due to increased positive, personal, and favorable interactions (Hogg, 1992;laitt &
1965; Piper et al., 1983), established groups exhibit increased performance sinceicaton
is less inhibited and more task-related.

Based on the above theoretical backing for relational closeness and pedermea hypothesize
that:

H2a: Groups that exhibit a high level of relational closeness will outperform others.

Research on CMC suggests that processing of information is also afigdtex
convergence or divergence of opinion within a group (Dennis et al., 1997-98; Nemeth, 1986).
Convergence of opinion arises at times when members align their thoughts in syractvith e
other. This leads to non-consideration of different perspectives which hamgegreity.
Divergence of opinion exists when there are different perspectives that mémberato the
discussion and the discussion takes on various threads. This enhances the creatigtypopthe
Established groups tend to have convergent thinking due to the high level of relaticzra¢s$os
that leads members to adhere to the opinions of the colleagues. Ad hoc groups lof virtue
having low relational closeness due to the lack of prior interaction betwesrethbers will be
characterized by multiple perspectives and divergent thinking. This will eniengeoup
creativity.

According to Steiner’s (1966) complementary task model, each member btinggia
set of skills to the table and by combining these abilities, groups can perfivemthan
individuals working alone (Laughlin et al., 1969r). Such complementary skills &so al
members to engage in divergent thinking that enhances the creativity of the igileags to
more diverse input due to the differentiation in abilities and styles. It idywigleognized that

access to non-redundant and diverse information leads to more creativity and inn@wation (
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2000; Granovetter, 1973; Tsai & Ghoshal, 1998). In our research since we use ad hoc teams in
which the members do not have a history of working together, we expect them vergermat in

their thinking and interactions and in this way have complementary skills ofatiber.arhe
interaction results in all members deploying more cognitive effortaragxng more options,

and considering more perspectives (Ocker, 2005), thereby resulting in more noveladive c
solutions (Nemeth, 1986; Nemeth & Chiles, 1988; Nemeth & Kwan, 1987; Nemeth &i&/acht
1983).

Groupthink (Janis, 1982) is a phenomenon that groups with a high degree of cohesiveness
suffer from (Yoo and Alavi, 2001), hampering independent thought and action. Established
groups are inherently more cohesive since the members are famifiazagh other and have a
high degree of interaction. The members of established groups tend towards grougithink w
members trying to align their thoughts with the other members, with the arteitappearing
relationally close. This inhibits the creativity in established groups. Ad hoc gooube other
hand tend to be more diverse and varied and do not have the potential for groupthink. They will
therefore be more creative.

Based on the above, we hypothesize that:

H2b: Groups that exhibit a high level of relational closeness will have lower creativity
than others.

3.3. Group History and Relational Trust/Shared Goals

Relational trust and shared goals is interpersonal trust that is consthwoteghtpersonal
interactions and experiences with the other party (McAllister, 1995; Roustsebul998;
Moran, 2005).

The theory of social capital relies on the fundamental premise that pe@pieeatftire

resources that are controlled and held by others, thereby introducing an eleoregrtdinty
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and reliance (Coleman, 1990). Most interdependent relationships or group activéiescené
form of trust (Moran, 2005). Trust offers people some assurance that one can rely on the
intentions and behavior of others to take decisions and act (March & Simon, 1958). Trust
develops when there is a history of favorable past interactions that leadpatido expect
positive future interactions (Preece, 2002). Repeated interactions betwebemndevelop
interpersonal or relational trust as the values and goals of the members bacmiziéy
intertwined (Uzzi, 1996). As members work with each other, trust is built among individua
members because of the close personal ties (Kale et al., 2000). Estadpiaipedin which
members have interacted previously will therefore have more interactions aimtlibyof that,
more relational trust (Zahra et al., 2006). Members of established groups thatinsteeyeof
interaction and an expectation that they will interact again in the futuresomsider it rational
to cooperate. Additionally, this decreases the potential for members to act ogbicelini
(Jones & George, 1998), leading to increased trust.

From the point of view information assimilation, members in established teams
accumulate detailed information about each other over time (Gabarro, 198ifhgaffiere
chances to instill trust and confidence in each other (Blau, 1986). This will motieatbers to
make greater contribution to the social exchange of the group (Mayer & Gavin, 2005).

Ad hoc teams in which members are not as familiar with one another are at a
disadvantage in interpreting one another’s behavior when compared to establistsedtehot
team members may misinterpret another’s contribution to be disrespectful anumdg one’s
expertise, thus being detrimental to relational trust (Mayer et al., 1995). GrdbEn

established history of interaction therefore will have a higher level diomdd trust and shared
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goals, compared to ad hoc teams with no or very little history of interactiong@&ust al.,
1998).
Based on these we hypothesize that:

H3: Established groups will have a higher degree of relational trust and shared goals

than others.
3.4. Relational Trust/Shared Goals and Performance/Creativity

Research on CMC suggests that teams with a high level of trust areverdaate
frequent interactions with substantive feedback and have shared goals (Jarvahpa89s),
all of which positively impact performance. On the other hand, teams with a lovofauaest
tend to be more reactive, have infrequent interactions with non-substantive feedbackkatd |
task goals with an individual approach rather than a shared view (Jarvenpaa et al.]Ix498), a
which adversely impact performance.

Trust also mitigates the information asymmetries that are inhereriormation
exchanges by encouraging open sharing of information (Bolino et al., 2002%; Géeishal,
1998; Wu, 2008) which leads to better performance. Trust enables members to ezfaichyto
obtain and utilize the resources held by another member through one’s contadist(&al988;
McAllister, 1995; Nahapiet & Ghoshal, 1998; Ring & Van de ven, 1994). This has a positive
impact on the performance of the group. Established groups that have a high degraerddlrelat
trust and shared goals therefore will have better performance.

A team with high levels of relational trust and shared goals makes dettisions
(McEvily et al., 2003) due to the fact that they share more information ansbfeetxpressing
their opinion (Dyer & Chu, 2003). Relational trust increases the extent to whiokethbers can

predict each others’ behavior, thereby increasing their capability to comrdictavities and
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willingness to help each other. Conflict resolution becomes easier with open itvdorma
exchange thereby improving the overall decision making performance (Zath,a2€06).
Drawing from social capital literature in the knowledge management domatrgarus
lead actors to establish relations and deliver knowledge more efficientdgq@tter, 1973). A
stronger relationship between entrepreneurial team members can leadt@earsmotional
attachment and further influence them to share knowledge and information (R&agans
McEvily, 2003).
Based on the above, we hypothesize that:

H4a: Groups with a high degree of relational trust will outperform other groups.

Trust causes a member to rely more implicitly on the other person’s infonnaatd
knowledge, and to pay less attention to the veracity of the information (Krishnar2€04). It
Trust creates insufficient and incomplete responses to the challengesgtieedroup since it
causes strategic blindness and limits cognitive behavior (Chen & Wang, 200&3blrsbed
teams that have a high level of trust, there is the tendency to adopt the informatenvatda
(MckEvily et al., 2003; Uzzi, 1997) which reduces the creativity of the group and tiekgsoup
lean towards the phenomenon of groupthink. However, ad hoc teams that do not have a high
level of trust will have members who scrutinize the information objectivelyowithaving the
pressure of conformance. The members will be open to receiving diverse opiniohmkingd t
enhancing creativity.

Relational trust can introduce rigidities and barriers to creativity and itioovay
causing errors or judgment (Zahra et al., 2006). Excessive trust causeweagmitaturity as a
result of which an individual does not develop a threshold of trust, which, when exceeded,

should trigger the need to revise expectations, attitudes and behaviors (Deutsch, 1973).
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Accordingly, an individual may ignore evidence that would falsify previous asgmajuif
trustworthiness (Nooteboom, 2002).

Relational trust can cause overreliance on heuristics (Bazerman, 1998)ti¢tecoine
into play especially in environments when information is limited and uncertaiistg.eRince
the phenomenon of availability heuristics leads one to only look for familiar infiemaew or
novel points of view may be overlooked, thereby compromising creativity (ZahrazaGo).

Alternately, there is a body of research that suggests a positivenshagi between
relational trust and creativity (Chen et al., 2008; Dakhli & De Clercq, 2004) based awtthe f
that increased trust leads to willingness to share knowledge which in turis fostativity. High
levels of trust can mitigate conflict and allow task conflict to be fully and aaristely
resolved, which by itself becomes a learning process for members allivemgo recognize
new insights and become more creative (Simons & Peterson, 2000). According to these
arguments, project team members with close interaction should be morediklelyelop trust
and trusting relationships, which lead to physical and emotional support for theit projec
completion process, making them more open to new ideas and discussions (Liao & Welsch,
2003).

Combining the two perspectives we can surmise that varying levelsdneal trust
have an impact on the levels of creativity in teams. We therefore hypothesize that

Hypothesis 4b: Groups with different levels of relational trust and shared goals will have
different levels of creativity.

3.5. Group History and Performance/Creativity
The CMC literature suggests that groups with a history will engage in@mixtion
sharing process that is different from newly formed groups (Carley, 198&€e8t 1992) and

decision making. Members who have a history of working together have prior knowledge of
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relevant cues such as other members’ status, expertise, authority, rolet,qoygitions on
various issues, and language styles. Carlson and Zmud's (1999) concept of channiehexpans
posits that prior familiarity and experience with partners increasesbiliy to utilize a medium
for wider range of communication purposes. Walther (1992, 1993, and 1995) showed that users
of computer-mediated communication systems can develop personal impressions of othe
participants through repeated interactions or collaboration. These persoressiops help in
facilitating information sharing and communication. Groups that have a haftargrking

together establish a set of self-reinforcing rules governing whahaare appropriate to enable
the group to coordinate the activities successfully (Weber, 2006) which leadseto bett
performance. Yoo and Alavi (2001) suggest that for established groups, th@onamsng the
members influences social presence and task participation, which then posiip&tt group
performance.

According to the functional theory which represents an explanation for themstap
between communication and group effectiveness, several critical taslereguis have to be
performed for a group to achieve effective decision making. The group relies on group
interaction to satisfy these critical task requirements. Establisbeggihave superior decision-
making since they are characterized by interactions that are able égssfully satisfy their task
requirements (Gouran & Hirokawa, 1996, 2003; Hirokawa, 2003; Hirokawa et al., 1996) thereby
improving performance. Moreover, when these interactions are stored ircaaretememory,
it will further facilitate performance.

Based on the above, we hypothesize that:

H5a: Groups with history and memory will outperform other groups.
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For a team to be creative, it is essential to have candid debates thalifesty (Sethi
et al., 2002). Established teams have a high degree of social cohesion amongrtdsarsme
which can actually suppress the forthright exchange of opinions and hampeitgréatigg,
1992; Yoo & Alavi, 2001) since members may perceive debate as a sign of dissention.
Established groups focus more on maintaining relationships and thus tend to seekmoscurre
which will have an adverse effect on creativity (Janis, 1982; Sethi et al., 2002).

Flexibility or the variety of ideas is one criterion for evaluatingtorisg (Paulus, 2000).
More variety of ideas is relevant in contexts in which diverse perspecteespaesented within
the problem-solving context, as in the case of ad hoc teams or organizational criossaiinc
teams. In the face of a variety of ideas, the members will make a moestednmognitive effort
to consider more options and perspectives (Ocker, 2005), thereby resulting in morendovel a
creative solutions (Nemeth, 1986; Nemeth & Chiles, 1988; Nemeth & Kwan, 198i&thé&
Wachtier, 1983). On the other hand, established groups tend to be more homogeneous, making it
less possible for different perspectives to surface (Grawitch et al., 2003).
Therefore we hypothesize that:

H5b: Groups without history will be more creative than other groups.

3.6. Group Memory and Performance/Creativity

The impact of group memory on group performance and creativity can befugsfng
different theoretical bases.

According to the information processing theory, individuals seldom have accédiss to a
relevant information and therefore when critical decisions need to be madezatigasi

typically deploy a team to work collaboratively. In information processing utheibn of
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information recall is affected by factors such as individual preferencesirmf information,
the extent of familiarity with the information (Hightower & Sayeed, 1996ss&ta& Titus,
1987), and other cognitive limitations (Stasser et al., 1995) that impose @s$rimti recalling
larger information sets in their entirety, reducing the likelihood of even oné#érg recalled
(Stasser et al., 1995). Having a group memory can mitigate these cogmittaédns on
information recall by offering a repository for members to refer to aradl feom (Rao &
Jarvenpaa, 1991) thereby enhancing the performance of the group.

Computer-mediated communication and group research suggests that CMC groups
sometimes have difficulty processing others’ contributions due to the intensedn trying to
recall information or in making their own contribution (Nunamaker et al., 1991; §t&B#?),
thereby overlooking the varied perspectives from others (Tyran & George, 200@ui\
memory feature allows the group members to recollect everyone’s comtnilatitheir own pace
and time, due to the maintenance of a group repository. The memory also helps gvapiat
join the discussion at any time and still follow the thread of the discussion (Nurraghake
1991). Additionally, in groups, due to the multiple sources, there is often information overload.
Group memory helps counter information overload by facilitating filterntyraviewing
information with modularity (Tyran & George, 2002). It offers an opportunitgfoup
members to revisit prior messages for additional consideration (DennisZ§iCG). Revisiting
and reconsidering information enhances group thinking since it enables them torcaogsinheit
of alternatives rather than go with the most-discussed ones, thereby aghmrébrmance.

According to the theory of distributed cognition (Hutchins, 1995a) which is our umbrell
theoretical base, cognition is viewed as distributed across people, tools and emironme

(Hutchins, 1995; Salomon, 1993). Groups of people are likely to accrue performance benefits
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when they work together since they enhance their cognitive skills by usargaix
representations as artifacts (Flor & Hutchins, 1992). Group memory is one sucialexte
representation that is an artifact that is used by the group. The recordiegtofgnnteractions
offered by group memory can be taken as evidence of the extent to which ideasnepr
cognitions that have been more or less processed by group discussions — thabigedistr
cognition (Derry et al., 1998). Also, the memory supports the group interaction process by
offering the facilities of referencing, remembering and bridgingni&anto & Stahl, 2008) by
offering a larger span of alternatives (Flor & Hutchins, 1992). Based on theabove
hypothesize that:

H6a: Groups with memory will outperform the other groups.

There are varying perspectives on group creativity and group decision making. Some
researchers propose that group collaboration and problem solving has a positiv@mpac
creativity while others claim an adverse effect. We present both pergsdutixe.

Individual creativity involves mental efforts to pursue ideas as well asati@n with a
variety of physical artifacts that are meaningful to the individual (&t & Stahl, 2008). In a
group context, this process must be extended and shared by the group members so they can have
a shared understanding of the problem, with enough commonality to work towards a group
accomplishment. Sarmiento and Stahl (2008) suggest that to support group creativitg, tone ha
support building and maintaining a shared problem space, referencing of objectspadbat s
and collective remembering of relevant histories. In this context, group meegs as an
object which helps in the reasoning and recall functions of members, enablingnnémbe
explore a larger span of the problem space (Dennis & Valacich, 1994) leadingricezhha

creativity. Group problem solving and decision making can bring together individudderem
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who hold different and unique sets of information thereby improving the credBidagser &
Titus, 1987).

Newell and Simon (1972) suggest that human cognitive processing is controlled by
production rules which, when activated by external stimuli, produce ideas (®atzirad.,

1999). Each of these rules is weighted according to some previous experiencenilis st
activates similarly weighted rules together, as a cluster. Thisasblat any external stimulus,
presented in the form of an idea or a suggestion, will activate the productionety cédated
ideas in the brain (Dennis et al., 1996), which on the outset seems to reduce creatietyerlow
Satzinger et al. (1999) show that group memory can be used as a stimulus to indivly areat
the direction that is desired. Groups using a group memory can focus theorsoalting a
desired theme as well as explore alternative themes, depending on the objebtivel.

There is a body of research that postulates a negative impact of group memory on
creativity. Group memory, with its repository of ideas, simulates a clithatenduces members
to be influenced by the paradigm relatedness of ideas (Nagasundaram @nBd€94-95),
more than by their own preferred styles. Such paradigm-preserving edrelaas represent
convergent thinking which reduces the motivation to consider diverse perspdtireby
reducing creativity (Dennis et al., 1997-98; Nemeth, 1986; Satzinger et al., 19@@)orally,
groups with access to a history of interactions (group memory) among menibbesvg/a
memory of social and content cues, allowing members to attribute authorship @nevemous
comments (Hayne et al., 2003). Due to this, members may experience evaluatiberappne
which is fear of being exposed for proposing anything that is different fromhakaeen

proposed by the other members. This adversely impacts creativity.
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Carley (1986) suggests that as a group develops, the members develop shasedf frame
reference that impact behavior. The shared frame of reference in turndshdsed
understanding of ideas, shared vocabulary and a shared knowledge base. This affects
communication (Mennecke & Valacich, 1998) because such a shared perspective leads to t
assumption of a lower need to communicate information since they think the others will
understand through cues and signals without explicit communication. The merdretsrel to
overlook and not use the memory based on the perception of this shared perspective. In such
cases, groups with memory will have lower creativity from groups natinglthe memory
feature to enhance their cognitive processing skills.

From the two perspectives to the impact of group memory on creativity, we would like t
hypothesize that:

H6b: Groups with memory will have different levels of creativity than other groups.

3.7. Group Memory and Relational Trust/Shared Goals
Groups with memory will have high levels of relational trust and shared goals.

The literature on knowledge contribution discusses two kinds of knowledge that an
organization pursues — exploitative and exploratory (March, 1991). Exploitative knewledg
builds on an existing base to create incremental solutions (Dewar & Dutton, 1986) whi
exploratory knowledge refers to radical solutions that are different fronxisteng knowledge
base (Kang et al., 2007). Exploitative knowledge sharing will be best servedrég sha
perception and shared goals.

The literature omeam mental model (Cannon-Bowers & Salas, 1990) is relevant to the
concept of group memory and shared goals. Team mental models are teamsrsmabe,

organized understanding and mental representation of knowledge about key starttent



50

team's relevant environment (Cannon-Bowers el1883; Klimoski & Mohammed, 1994). The
general thesis of the team mental model literature is that teartiveffess will improve if
members have an adequate shared understanding of the task, team, equipment,iand situat
(e.g., Duncan et a1,996). This translates to the shared goals that is represented in our research
by the variable relational trust and shared goals. Group memory helpgeaalsieared
understanding of goals by offering a repository that enables redateprocessing. It is an
important contributor to creating a mental model of shared understanding ®aguatg the
group members.

Based on this, we hypothesize that:

H7: Groupswith memory will have higher levels of relational trust and shared goals than
others.

Table 3-1 summarizes all of the hypotheses.

Table 3-1: Summary of Hypotheses

H# Hypothesis

H1 | Groups with history will have a higher degreeational closeness than all other
groups

H2a | Groups that exhibit a high level of relatioolaiseness will outperform other
groups

H2b | Groups that exhibit a high level of relationlseness will have lower creativity
than others.

H3 | Groups with history have a higher degree ofti@hal trust and shared goals tha
other groups

H4a | Groups with a high degree of relational trust shared goals will outperform
other groups

H4b | Groups with different levels of relational trugll have different levels of
creativity.

H5a | Groups with memory and history will outperfoother groups

H5b | Groups without history will be more creativarthother groups

H6a | Groups with memory outperform the other groups.

H6b | Groups with memory will have different levelscoeativity than other groups
H7 | Groups with memory have higher levels of reladidrust and shared goals than
other groups

=)
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CHAPTER 4: RESEARCH METHODOLOGY

In conducting quantitative research, one has to make several choices and decisions
(Trochim, 2000). The primary decision involves the research method to adopt in terms of an
experiment or a survey. Once a method has been selected, the researcherdesidis on the
subjects to use for the research. Since data will be collected from the sudmpeassociated
decision would be the unit for data collection and data analysis (individual or groupprCauti
needs to be taken in ensuring that the levels of analysis between datéocoliedtdata analysis
are consistent (Gallivan & Benbunan-Fich, 2005). Further, if an experimentgh deselected,
then an implementation decision needs to be made on the way in which the subjectsraeddispe
among the different experimental conditions — whether the same pool of subjectedfer all
conditions or a different pool for each condition. Finally, decisions need to be made in t
selection of software, task, and the experimental procedure.

In this section we discuss each of these components in our research methodology
4.1. Experimental Design

In research, the selection of methodology is guided by the research quissticars
being explored. The two commonly used methods for quantitative research includemexjzr
design and survey. Experimental design involves deployment of a controlled lainexpemnd
is used when the research investigates the impact of one or more variables)edgpmn
other variables (dependent) (Kirk, 2009). It uses manipulation and controlled testing to
comprehend the causal relationships between the independent and dependent variables. The
experimental manipulation of the independent variable, referred to tedtment, is seen as a
predominant reason for differences in the behavior of the dependent variable. Thée ma

varying levels of the treatment in studying the impact on the dependent vaRabéarch using
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an experimental design aims at making statements about a larger population orgrizenoin
interest, based on the cause and effect relationship (Kirk, 2009). The extenthsudh
statements can be made is referred tgeaeralization. Research that allows the statements to
generalize to the population at large is said to havedxighnal validity or generalizability (Lee
& Baskerville, 2003). Research that is successful in eliminating confoundingleanaithin the
research itself is said to have higkernal validity.

A survey research methodology, on the other hand, is a non-experimental, desmniptive
that is employed in research on phenomena that cannot be directly observed such as trends,
attitudes or opinions of a population. Surveys are conducted by studying a sample of the
population with the intent of generalizing from the sample to the population (Weetlsdrg
1989). These inferences of the population are based on the characteristicawiplectisat is
surveyed (Groves et al., 2009). Surveys usually collect data using questioonaitesviews,
and include both quantitative and/or qualitative measures.

There are pros and cons to using experiments and surveys (Weisberg et al., 1989).
Experiments, through the use of controls and manipulations, while resulting in high internal
validity, often suffer from low external validity due to the lack of genzadliity to a larger
population. Surveys, on the other hand, offer high external validity or generatyzdhiti suffer
from low internal validity due to the presence of confounding variables that cancanttoelled.
Therefore, the choice of either methodology is driven by the research whoti the research
guestions that one is trying to explore.

In the current research, we are interested in analyzing the causfferidohenomenon
between the variables of interest. Also, the research questions focus on theoirtipac

independent and mediator variables on the dependent variables. We therefore found it
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appropriate to deploy axperimental design for our research methodology. Since we are
interested in the effects of two factors (group history and group memaoci)aedwo levels
(with and without), &x2 factorial design representing four treatments or conditions is used
(Figure 4-1). The treatments represent two forms of group history (with itmalivgroup
history), crossed with two types of reprocessability or group memory @ndhwithout group
memory). The mediator variables in the research design include thecsgutal dimensions of
relational closeness, and relational trust and shared goals. The dependbéigs/are group
performance and group creativity.

Figure 4-1: 2x2 Factorial Design

Group History
With History Without History
(established) (ad hoc)
With Memory Condition | Condition Il
Group _
Memory Without Condition Il Condition IV
Memory

4.2. Groups and Group Sizes

Using a 2x2 factorial design, the next decision was in using groups or individutis f
experiment. In keeping with our research objective of exploring the impact on group
performance and creativity in a synchronous computer-mediated environmentgwieeugeoup
as the unit of assessment for data collection and analysis.

An important consideration was the appropriate size of the group to employ for the
design. We decided to use an optimal group size of three. We draw theoreticahfigstifor
this decision from Fjermestead and Hiltz (1998-99) that a group of two is Hgtagmoup but a
pair, and the modal size for a group is three, since it is the optimum size frayinanority

or maximum/minimum effect to occur. Groups of four and more are good, but are&iiyist



54

difficult to implement for synchronous chat environments because of the total nohsidjects
required. Further, larger groups are more likely to use too few subjects and tgrdepsct
significant effects (Fjermestead & Hiltz, 1998-99).
4.3. Between Versus Within Subjects Design

Using group as the unit of collection and analysis, we evaluated whethertteelsame
pool of subjects for all the four experimental conditions or to have a different pootfor ea
condition. The former case is referred to as repeated measures orsuhifents design (Kirk,
2009; Shuttleworth, 2009) and the latter case is called between-subjects desighoite of the
design has ramifications on how participants are selected and alloodthdva the data is
collected and analyzed. In our research we adoptdabtiveen-subjects design in which
different pool of subjects were used in each condition, since we had accesg¢osamaple of
subjects, facilitating random assignment to conditions. Additionally, weedao avoid the
practice and carry-over effects predominant in the repeated measuges desi
4.4. Subjects

Subjects were recruited from a subject pool of an undergraduate coursenmakindn
Systems at Baruch College. The subjects earned class credit foippfidn. Those who opted
out of the experiment were given an alternate assignment that was equitssms of time and
effort. A power analysis reveals that in order to detect a medium size (eliétta=.75) at an
80% confidence level, it is necessary to have at least 8 teams for eaclfoof tineatments,
making a total of 32 teams (96 subjects considering 3-subject teams). To detalteaeffect
size (delta=.50) at an 80% confidence level, 18 teams per treatment are to¢eldey 72

groups (216 subjects considering 3-subject teams). We recruited a total abgsissin 119
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groups, which is well over the limit needed for an acceptable effect semsweere randomly
assigned to a system either having or not having the group memory feature.
4.5. Manipulations

The first factor of the experiment, group history (see Figure 4-1) is thiputation in
terms of the extent to which the members had worked together before the expdsirneps
with members who have worked together before represent the with-historyamoektablished
groups). Groups with members who have never worked together before represent the without-
history condition (ad hoc groups). The integrity of the group history manipulatiotestasl in
the pre-test questionnaire. For this manipulation, we asked the subjects in eath sbifs
organize into groups of three if they knew or had worked with another person, earlier to the
current experiment. These groups were formed prior to the experiment, andutesh#tie with-
history (established) condition.

The second factor (see Figure 4-1) is the manipulation regarding the rephltigsor
group memoryGroup memory is a technological facility that allows checking, reviewing and
reprocessing of the information shared by members during the group discussessgDennis
et al., 2008). In this experiment, we utilize the transcript of discussion geshésathe chat
software as the group memory component. This transcript provides a recordlisttission of
among the group members. To manipulate this factor, we set up the experiment to have two
categories of groups — some groups with access to the chat transchpnémiory condition)
and some with no access to the chat transcript condition (without-memory condititrg.start

of the experiment, groups were randomly assigned to one of these two conditions.
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4.6. Task

All groups worked on a common task that entailed decision making and cyedtiat
business context, this type of task is prevalent and reliant upon the historyadtiotes
between the members. The task requires groups to use the synchronous group communication
system to discuss and come up with a written report showing recommendations on &ysivers
emergency management website. The recommendations needed to addresgrtilade
content of the website. The task represents a scenario that is curreneaandt el students, and
further encourages creativity. It also fosters a rich discussionahdtecanalyzed for future
research. Appendix A contains the task.
4.7. Measures

At the start of the session, participants were asked to fill out an onlinasfre-
guestionnaire with questions on demographics, the extent of usage and level of wamfor
synchronous communication. A manipulation check for group history was included inthe pre
task questionnaire (Appendix C). The questionnaire was administered onfigesusiey
monkey. On completion of the pre-task questionnaire, the participants weresdsbigmask.
After completing the task, participants were directed to a post-taskajueste that was also
administered online via survey monkey. The post-test questionnaire had questionesathated
their experiences during the task, reflecting the constructs of ouraleseadel (relational
closeness, relational trust and shared goals). Other measures infdatieeafperceptual)
outcomes such as satisfaction with the experience, satisfaction with tesgrand output
(perceived performance). We also had checks for the manipulation of group arstagyoup
memory. Outcomes of group work were measured in terms of productivity (group) eabr

perceptual measures (perceived performance) collected using the pagidsonnaire.



57

The productivity of the group (actual performance) was measured usingtipe g
reports, by a panel of three judges who were blind to the experimental conditionhbatever,
one of the judges was unable to complete the evaluation due to an emergency situatemon, and s
the ratings of the other judges were only incorporated. This is describediinndetapter 5 on
results of data analysis. The judges were given a set of criteria to evhleiaeports. The
criteria included dimensions on performance and creativity. The dimensiprssehtation,
strength, breadth, depth, and overall quality were used for performance, and th&ahnoé
innovativeness was used to evaluate creativity. The judges’ questionnaire, alsstadsd
online using survey monkey, contained a 7-point scale of ratings for eaalstbme@Appendix
G). The inter-rater reliability of the judges’ ratings was computebisidescribed in detail in
chapter 5 - data analysis.

4.8. Software
The software that was deployed for the task was google applicationse(@ppg)

(http://www.google.com/apps/intl/en/business/index.htogl Google Inc. This is a web-based

collaboration and messaging application suite that includes a combination ofjimg$szail,
chat, google calendar), and collaboration (google docs, google sites) iapmicdsers can log
in, send messages and chat interactively with each other using googielgabuThe chat
feature allows more than two people to chat at a time, using its group chat eterfac
Additionally, members can collaboratively share and work on a document usugptlle docs
interface. Since our group involves three members, we will be deploying the grodgcdhst
in google apps as the discussion interface. The software generates ativet@anscript of the
discussions that ensue between the members during the chat session. Thétg\adithlei chat

transcript was manipulated as an operationalization for group memory. The grogsvth-
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memory experimental conditions were given access to the chat tpamsateveloping their
final report. The groups in the without-memory conditions were not offeredsatéhe chat
transcript. The software facilitates synchronous communication in whitteanembers
communicate at the same time. To prepare the infrastructure for synchroneasrcoation
during the experiment, the researcher, in the role of a systems admtonjset up different
domains in servers, each with a specified number of accounts designed withiafgrofas,
access, and privileges for intra-group collaboration. About half of the accoergset up to
allow access to chat transcripts to represent the with-memory condition. Duatsdead to be
prepared before the experiment, to selectively allow only the membérs wijroup to chat and
collaboratively work on the document with each other.
4.9. Procedure

Prior to the experiment, about half the participants were asked to setfraelabers
with whom they had worked with earlier, and for a group of three. These constitutedithe wit
history (established) condition. Of the remaining half, groups of three wereddonsenstitute
the without history (ad hoc) condition. In this assignment, care was taken to twasuhe ad
hoc groups were formed with members who had not worked with each other prior to the
experiment. All subjects participated by coming to a laboratory which wes/ezl for the
experiment. This lab was equipped with workstations that had access to the interoegraad t
and google docs. Every effort was made to have the group members sit aparciratheaso
as to prevent verbal, and ensure, online communication. All subjects had to sign up far specif
time slots, before the day of the experiment.

Upon arrival, each subject was required to sign a consent form that was authgrihe

Institutional Review Board of Baruch College (see Appendix B). Thendssahen checked
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the name of the student with the sign-up sheet to see if they belonged to thestwity-
(established) condition, which had been pre-assigned. If they had been gnedstiey were
randomly assigned to one of the two established conditions of with-memory aodtwit
memory. If they were not pre-assigned, they were assigned by thechesesith two others
they had not worked with earlier, and given one of the two conditions of with or without
memory. All assignments were recorded by the researcher in ornglenvide appropriate credit.
Each participant was then given a general instruction sheet and an index card, based on t
condition. The general instruction sheet was customized for each of the foumexyal
conditions. Appendix F shows all these versions (F1 to F8).

The general instruction sheet laid out the three parts of the experiment e-thskpor
guestionnaire, the task, and the post-task questionnaire. Participants were akkel tdf each
step as it was completed. One person in each group was assigned by theeretsebectihehat
starter. This person was given additional instructions on starting the group chiainsdhese
instructions for staring the chat session were also customized for eactioco#gppendix E
shows al these versions E1 to E4. The index card listed the participant’s aot@umaiion in
terms of the username and password. The username had been customizedemimglitathe
researcher, the condition to which the subject is assigned so as to ensueyacalisaributing
the handouts.

To begin the experiment, after receiving the handouts and being assigned to a
workstation, each participant filled out the online pre-task questionnaire using swrnkgy
(see Appendix C). On completion of the pre-task questionnaire, they weredlit@the

instructions for starting part Il — the task (see Appendix A).
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To start the task, each participant was required to sign into a unique account using the
username and password provided on the index card. The task was divided into two exercises.
The first exercise was a chat session where the group members dishesssk. In this part,
the chat starter initiated a group chat session using the instructions given, sadltheviother
two members to chat. After the chat session, the groups moved on to the secosd exechi
was to collaboratively create a group report using google docs. Thalgasauctions sheet for
each member had directions to complete this exercise. At the end of the secoise eker chat
starter for each group was assigned the responsibility to save the groupEeapbrf these two
exercises was timed so as to ensure uniformity for all participants. Atdhef ¢he first
exercise, the researcher monitored the procedure by walking around theolgttorahsure that
all participants moved on to the second exercise.

On completion of the task, the participants were directed to Part Il — tine poist task
guestionnaire (see Appendix D). On completion, the participants were thankieeirfor t
participation and dismissed. The researcher then collected all the slib#ts andex cards.

During the experiment, the research walked around to ensure that the procedtartdlowed
judiciously.
4.10. Questionnaires

Pre task questionnaire: The pre-task survey instrument is designed to collect information
to be used as controls. These include demographics, usage of and comfort with synchronous
communication, and extent of group history before the experiment. Demographics agside
academic level, and gender. To assess how experienced subjects arechitbneus
communication, they were asked to report on their frequency of use and contidttewit

features of chat and google docs using the following questions:
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How frequently do you communicate using chat?

How comfortable do you feel communicating with chat?

How frequently do you use google docs or any other file-sharing feature?
How comfortable do you feel using google docs or any other file-shaatgré?

© O OO0

Additionally participants are asked to self-report on how well they &ppendix C shows the
pre-task questionnaire.

Post-task questionnaire: The online post-task instrument is designed to assess the
experience of the participants during the experiment. Each of the thabcetistructs in the
research model is operationalized and measured. The dependent variable, gtodty cie
measured using scales from Song et al. (2007) and Amabile et al. (1996). Thageofept
performance was measured using perception of satisfaction with processcmdeo(ih
addition to the ratings provided by the experts as described in the section on Meabeses)
scales are adapted from Dennis (1996) and Jarvenpaa et al. (2004). The manipulatiar check f
group history is also included in the post-task questionnaire so as to determine thefektent
control. The other variables that are shown to impact performance and creéatikéyesearch
model are also measured and operationalized in the post-task questionnaire dategvali
scales. Relational closeness is measured using an adaptation of scaléieless (1978),
Moran (2005), and Berscheid et al. (1989). These questions are designed to elit@rtheex
which a group member feels close to the group. The relational trust and shdsedegsure
includes the dimensions of cognitive trust and affective trust and is adapted fram (4005).
Appendix D shows the post-task questionnaire.

The wording of the items was analyzed for fit with the current task and sligbthfied
in cases where the task in the original study was not similar. Each iestisitems come in the
form of a sentence to which participants are asked to rate on a 5-point Léterthecextent to

which they agree or disagree with the statement. For the satisfactiontiierbspoint semantic
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differential scale is anchored with very unsatisfied/very satisfieel Appendix H for the scale
items in the post-task questionnaire.
4.11. Pilot Studies

Before commencing the actual data collection for the experimemgmalots as a
process of refining the experimental procedure to avoid any potential diffscurtits execution.
The pilot study tested the viability of the task and of the technical and procespeatsaof the
experiment. It consisted of the exact procedure that was going to beyechfbr the
experiment. We conducted two sets of pilots spread over a span of three months.

The first pilot was conducted in a Baruch undergraduate class of 30 students, divided into
groups of three. Out of the 30 students, 5 groups of three each (15 students) were used to
constitute the with-history (established) condition. Of these 3 groups (9 siuderdsgiven
computer accounts with access to the chat transcript to constitute the watlgAmish-memory
condition. The remaining 2 groups (6 students) were not given access to the chaptranscr
constituting the with-history/without memory condition. Of the remaining dé&estts in the
class, groups of three were formed after ensuring that the members of@gchap not worked
with each other prior to the current pilot. These constituted the without-histodjtion (5
groups/15 subjects). Of these, 2 groups (6 subjects) were given computer acctuatseds to
the chat transcript to constitute the without-history/with-memory condititwe. rémaining 9
subjects (3 groups) were assigned accounts with no access to the chaptremsoristitute the
without-history/without-memory condition. The students were instructed to brirgpkaphd a
classroom with internet access was used to conduct the pilot. One person in each group wa
assigned to be the chat starter. The researcher created a domain tohespifor &and created

accounts to assign to each student. Each student was given an index card witmémeeuaed
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password at the beginning of the pilot. Three handouts were distributed — task, general
instructions, and chat starter instructions. The task was for the groups to discusatnd c
report containing recommendations on content and design of a university emergency
management website. The pilot was divided into three parts — the pre-task, task-daaskpos
The pilot gmail group chat feature for the chat discussion and google docatmcatively
create a group report containing recommendations for a university’s emogrmanagement
website. From this pilot, lessons on the logistics of the written instructiomsl@aned.
Students were not very comfortable in reading instructions that were longerghge
length. Also, the format of the instructions had to be specific in which the students digeaot ha
to use much discretion. As far as the technology was concerned, it becantieat|gavould
make it easier if the accounts had facilities that would make it easiiefchat starter to
recognize the second and third members of the group. This can be done if the members
automatically appear as contacts in the chat window in gmail. In order teathi® the
researcher went into each chat starter account and set it up so that themthentbers will
show up as contacts in the chat window. This will ensure that the chat start@noediately
see who to invite for the group chat.

Based on the experiences from the first pilot, the instruction sheets weressrogly
refined and modified to make them more comprehensible. Separate gestenation sheets
were designed for each experimental condition. We also decided to makettsiaitba
instructions customized for each condition. Therefore, four sets of genenatiiasts (one for
each condition) and four sets of chat starter instructions (one for each conditierdeweloped,
each being less than a page in length. Additionally, the directions were madpeefic so as

to have no room for discretion on the part of the students. The task handout was also refined to
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keep it simple and specific. As mentioned above, the computer accounts for the tdat star
were set up to facilitate and invite the other two members of the group for chat.

We now conducted a second pilot study in another undergraduate class with 30 students.
The class had groups of three that were already formed, similar to thelétstudy. This time,
the pilot was conducted in a computer lab that we planned on using for the actual experime
For this second pilot, we repeated exactly the same procedure astthiotiigs far as formation
of groups and assignment to experimental conditions, only with the modified instructions and
customized accounts. The distribution among the experimental conditions wayg eastime
as for the first pilot. The results proved that the modifications and changefawaable and
improved the viability of the task and of the technical and procedural aspects of themerpe
Overall, we learnt from the pilot that it pays to have things customized and ceaypjects so
as to allow less room for discretion and subjectivity, even if it involves mopanatery and

administrative work on the part of the researcher.
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CHAPTER 5: ANALYSIS OF RESULTS
5.1. Descriptive Statistics

After testing and refining the procedure and task, a total of 357 participaiets we
recruited to participate in the experiment over a span of 2 semesters. Tdatsswieye
distributed among the four experimental conditions as follows. About half, 180 participants
were assigned to teams of three (for a total of 60 groups), with membehathesprked with
before. These constituted the with-history experimental condition. Of #@$est93
participants (31 groups) were given computer accounts with access toupechat transcript
(with history/with memory) and 87 participants (29 groups) were given compugtaurds that
did not give them access to the group chat transcript (with history/without memory

The remaining 177 participants were assigned to teams of three (fdra &agroups),
with members they had not worked with before, to constitute the without-history oan@ii
these, 87 participants (29 groups) were given accounts that gave access totthasdrgpt
(without history/with memory) and the balance 90 participants (30 groups)wereaccounts
that did not give access to the chat transcript (without history/without memorylisthiution
is summarized in Table 5-1.

Table 5-1: Distribution of Sample (individual and goup) by Condition

With History | Without History
(established) (ad hoc)
Ind =93 Ind = 87 Ind 180
With Memory Grp =31 Grp =29 Grp 60
Ind = 87 Ind =90 Ind 177
Without Memory Grp =29 Grp =30 Grp 59
Ind 180 Ind 177
Grp 60 Grp 59
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5.1.1. Demographic Information

Since the participants were recruited from classroom announcements ancepsubje
for an introductory business course in Information Systems, the sample iteeiqoelcave a
similar demographic distribution to that of the general Baruch College papul8tibjects were
given credit for participation in the experiment. Those who did not participategiverean
alternate assignment that is equitable in terms of time and effort (Apdendemographic
information from participants was collected using a pre-task questiorfAgpendix C). These
variables are used to describe the sample, and to check whether there waspdopeization
in the assignment of subjects to conditions. A majority of the participants (76%petsveen
the ages of 18 and 24, while 21% were between 25 and 34, with about 3% between 35 and 44.
The gender distribution was 51% male and 49% female. The sample consisted of all
undergraduate students (100%) because it was drawn from a core undergraduats tusise.

Other relevant characteristics of the sample, such as familiatitychat software and
with google docs, and typing skills, were also collected using the pre-taglogoaese. In order
to detect any potential effects from chat or google docs, subjects Wwerkamut their
frequency and comfort with using a chat feature and a file sharing featbrasgoogle doc. In
terms of frequency of usage, about 44% reported as using the chat featureeverg4sh as
using it very rarely, and about 31% as never having used it. For the google docs, about 50%
reported using the google docs or a similar file sharing feature frequertigbaut 47%
reported as never having used the file sharing feature. In terms of cawédnvith chat, a
majority (about 67%) reported as being comfortable to very comfortable, whileegit¥éed
being uncomfortable. For comfort with google docs, the percentage of subjects veho wer

comfortable to very comfortable is about 43%, while that of being uncomfortable is5a86ut
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Participants were asked to describe their typing ability. About 49% rdgbes typing
skills as good, 19% assessed their skill as excellent, while about 30% reported “roaghabt
typing skills. 2% described their typing skills as “hunt and peck”.

In order to accommodate the small minority that expressed either distomfior
experience with chat or google doc, a brief training session was held befbegiheing of the
experiment to demonstrate the basic usage of chat and google doc, so as te faeilita
progress with the experiment. The demographic information collected pre-tasknsarized in

Table 5-2.

Table 5.2: Demographic Information

Characteristic Percentages Mean Std. Dev.
Age 18-24: 76% 25-34: 21% 35-44: 3% 1.27 .533
45-50: 0% >51: 0.3%
Gender Male: 51% Feamdb% 1.53 .500
Level Undergrad: 100% 1.00 .000
Frequency of Chat never: 31% often: 32% 2.71 1.487
very rarely: 24% very often: 12%
neutral: 1%
Comfort level with Chat| very uncomfortable: 2% uncomfortable: 29% 3.49 1.150
neutral: 2% comfortatB8%
very comfortable: 17%
Frequency with Google | never: 47% often: 29% 2.03 1.240
docs very rarely: 1% very often: 21%
neutral: 2%
Comfort level with very uncomfortable: 8%  uncomfortable: 46% 2.84 1.153
Google docs neutral: 3% comfortat88%
very comfortable: 4%
Typing Skill Hunt & pack : 2% rouditasual: 30% 3.51 1.170
Neutral: 0% good: 49%
Excellent: 19%
"Age was measured with an ordinal scale.

5.1.2 Controls
In order to ensure true randomization of the sample, it is important to check for any
systematic differences among experimental conditions for each individuattgrastic

(Trochim, 2000). Three of the individual characteristics (gender, level andragegtegorical in
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nature. Gender is divided between male and female categories, whiles ldwedled between
undergraduate and graduate categories, and age is divided among segraksdtctual age
was not recorded). Of the remaining pre-task variables, typing skill, fregueth chat, and
frequency with google docs are ordinal, because they represent an inatgragression from
one response to another. Comfort with chat and comfort with google docs are vaeialakes
because the responses are incremental with equal intervals between sedpactseariable was
appropriately tested in order to determine its distribution among experintentiitions.

For variables that were categorical in nature, a chi-square test wa® dimtermine if
the individual characteristic was randomly distributed among the conditions, or if one
experimental cell had a greater frequency of the characteristic thaméns. @ased on the
frequencies per cell of gender, level, and age range (Table 5-3, Table 5-4, an8-%alihe
chi-squares were not found to be significant, as shown in Table 5-6. Therefore, none of the

categorical variables were used as controls in the experimental analysis.

Table 5-3: Gender Frequency by Cell

. . Without
With History History
M F M F (M F
With Memory | 47 46 45 42 |92 88
51%  49% | 52%  48% | 51% 49%
. M F M F M F
\,\’Av'et::%‘i; 45 42 46 44 91 86
520  48% | 51% 49% | 51% 49%
M F M F
92 88 91 86
51%  49% 51%  49%
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Table 5-4: Level Frequency by Cell

Without
With History History
U G U G Uu G
93 0 87 0 180 O
With Memory 100% 0% 100% 0% 100% 0%
u G u G Uu G
87 0 90 0 177 0
Without Memory | 100% 0% 100% 0% 100% 0%
Uu G u G
180 O 177 0
100% 0% 100% 0%

Table 5-5: Age Frequency by Cell

With History Without History
18-24: 63 68% 18-24: 65 75% 18-24:128 71%
With 25-34:25 27% 25-34:19 22% 25-34: 44  24%
Memory 35-44: 4 4% 35-44: 3 3% 35-44: 7 4%
45-50: 0 0% 45-50: 0 0% 45-50: 0 0%
>51 : 1 1% >51 : 0 0% >51 @ 1 0%
18-24:70 81% 18-24:73 81% | 18-24:143  81%
Without 25-34: 17 20% 25-34:15 17% 25-34: 32 18%
Memory 35-44: 0 0% 35-44; 2 2% | 35-44: 2 1%
45-50: 0 0% 45-50: 0 0% 45-50: 0 0%
>51 : 0 0% >51 : 0 0% >51 : O 0%

18-24:133 74% 18-24:138 78%
25-34: 42 23% 25-34: 34 19%
35-44: 4 2% | 35-44: 5 3%
45-50: O 0% | 45-50: O 0%
>51 : 1 1% | >51 : O 0%

For the ordinal variables - typing skill, frequency of chat, and frequencyrgf gsogle
docs, the Kruskal-Wallis test was conducted, calculating a chi-squaredvaloimpare the
Wilcoxon ranked order to an expected distribution. Neither variable resulted mfecarg chi-
square value (see Table 5-6). Therefore, they will not be used as controls irathealgdes.

The interval variables - comfort level with chat and comfort level with lgodacs, were
tested using analysis of variance (ANOVA), to detect if the means lofvaaiable differed
among the four experimental conditions. Neither characteristic was found tonifieandgly

different among cells, eliminating the need to use them as controls in thevexygal analyses.
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Table 5-6 shows a summary of the results of the tests for differences in individtedteristics
among experimental conditions.

Table 5-6: Pre-Task Differences by Condition

Characteristic Test Chi-Square Value F Prob
Age Chi-Square 1.315 233
Gender Chi-Square 1.482 223
Frequency of Chat Kruskal-Wallis 3.375 .337
Comfort level with Chat GLM .338 .798
Frequency with Google docs Kruskal-Wallis 4.334 105
Comfort level with Google docs GLM 428 751
Typing Skill Kruskal-Wallis| 1.534 674
"Age was measured with an ordinal scale.

5.2. Instrument Validation

In this research, each theoretical construct was operationalized andedagsng a
scale consisting of several items in the form of survey questions. Althouglateg ssed were
adapted from previously used and validated scales, in order to ensure appropriateness of
application for this context, the validity of each one was assessed.
5.2.1. Factor Analysis

For this validation, a Principal Component Analysis (PCA) with a varimaxsatatas
used (with SPSS software). PCA reduces multidimensional constructs to thelyingder
components by creating a correlation matrix with factor loadings @r igam. The PCA
produced five factors whose eigenvalues are greater than one, indicatingeticahiponents
can be extracted from the dataset. Table 5-7 is a comprehensive listindaaftdindéoadings,

eigenvalues and the variances explained for each factor.
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Factor
Iltems 1 3 4 5
RC4 0.826 0.104 0.191 -0.032 0.0719
RC1 0.819 0.119 0.197 0.041 0.193
RC3 0.804 0.084 0.193 0.132 0.220
GH1 0.779 -0.029 -0.037 0.118 0.295
RC2 0.732 0.244 0.314 0.012 0.116
RC5 0.727 0.233 0.061 -0.02 0.035
RT1 0.661 0.185 0.400 0.095 -0.039
S4 0.112 0.787 -0.021 -0.174 -0.032
S1 0.077 0.768 0.308 -0.002 0.158
S2 0.061 0.765 0.320 -0.032 0.134
S3 0.115 0.741 0.247 -0.090 0.211
GC1 0.198 0.635 0.315 -0.071 0.117
GC3 0.107 0.634 0.352 0.043 0.07%
GC2 0.388 0.631 0.045 -0.033 0.109
RT3 0.156 0.354 0.747 -0.047 0.252
RT2 0.237 0.193 0.731 -0.087 0.195
SN1 0.366 0.217 0.671 0.125 0.160
SN3 0.114 0.504 0.664 -0.126 0.114
SN2 0.325 0.365 0.584 0.009 0.124
GM1_rev 0.100 -0.079 0.019 0.931 0.034
GM2_rev 0.034 -0.041 -0.05% 0.929 0.033
GM3_rev 0.065 -0.126 -0.033 0.911 0.035
GH3 0.279 0.056 0.135% 0.140 o0.810
GH4 0.159 0.206 0.144 0.000 0.759
GH2 0.187 0.250 0.344 -0.025 0.715
Eigenvalues 9.432 3.526 2.132 1.438 1.110
Variance explained (%) 37.727 14.103 8.529 5.791 4.489
Cumulative Variance explained (%) 37.727 51.829 60.35D 66.110 70.549

The factor loadings (Table 5-7) reveal five factors with multiple sttsading on each
factor. An item is considered to load onto the factor for which it has the highestléactiong
value. A summary of these factors and their names is given in Table 5-8.

We also checked for the common methods bias in the research constructs, using the
results from factor analysis (Table 5-7). Common methods bias is defined aarihace that is
attributable to the measurement method rather than to the constructs the miepsesest”

(Podsakoff et al. 2003, p. 879) and is a major contributor to systematic measurement error



72

(Bagozzi & Yi 1991). Like all forms of measurement error, if common methods bias is
sufficiently high, then incorrect conclusions may be drawn about relationshipsdmetw
constructs. We conducted the Harman’s one-factor test to check for common meshdtidia
objective of this test is to determine whether a single factor that egjke majority of the
variance emerges from the factor analysis (Siponen & Vance, 2010). As czanba $able 5-
7, when all of the variables were entered into the Exploratory Factor Analysispuscipal
components, more than one factor was obtained. The total variance of the forsivict
37.72%, with five factors containing an eigenvalue over 1. Therefore, a singledialctart
explain the majority of the variance, thus suggesting that common method vasiantékely
to confound our results.

Each factor shown in Table 5-7 has the potential to be used as a scale to measure a
theoretical construct, if it proves to exhibit internal consistency. So, thestegxivas to conduct
a reliability analysis of the items in each factor, in order to assessatcextent the items are
measuring the same construct. Cronbach’s alpha was used in SPSS to asskagilihe Any
scale that produces a coefficient of Cronbach’s alpha of .7 or higher is considiatgd re
(Nunally, 1978.). Table 5-8 shows that all the factors extracted from PCA do haveeptable
coefficient for Cronbach’s alpha and therefore qualify as reliable. The iteeash of these

scales are shown in Appendix H.

Table 5-8: Scale Reliability

Factor | Scale Name Number of items Cronbach’s Alphg
1 Relational Closeness 7 913
2 Perceived Performance 7 .887
3 Relational Trust & Shared Goals 5 .868
4 Group Memory 3 .926
5 Group History 3 .784
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In the current research, all of these factors are perceptual measwetedalk an
individual level from the participants. Table 5-9 shows the correlation, means anddtanda
deviations for the factors at an individual level. The number of items (N) is 357.

Table 5-9: Description of Individual level Measures

Correlations
Scaleg Mean Std : ; ;
Dev | Relational | Perceived Relational Trust | Group Group
Closeness| Performance| & Shared Goals | Memory | History
Relational 2997 | 968 | 1 419() .565() 1110) 4740)
Closeness
Perceived 3.855 | .640 | .419( 1 .688() -139() | .421()
Performance
Relational Trust| 3.822 | .681 | .565() .688() 1 -.040 .537()
& Shared Goals
Group Memory | 2.90 | 1.217 .117%) -.139() -.040 1 .082
Group History | 3.82 | .650 | .474) 4210) 537() .082 1
"Significant at .05 level’ Significant at .01 level: Significant at .001 level
Scale Individual level measures
N=357

5.2.2. Aggregation of Measures to Group Level Indices

In order to aggregate the individual level measures shown in Table 5-9 to group level
indices, we calculated the James indgx)for each measure within each group. James index
(rwe) measures the homogeneity of members’ perceptions within a group. Within-group
aggregation is considered appropriate if the median of the scale is gnaatédt(George,
1990). Table 5-10 shows the median of each scale with the James index.

Table 5-10: Description of James Index for aggregain to group level

Factor Scale Name James Index Median ~ Aggregatidn
1 Relational Closeness .89 Valid
2 Perceived Performance .95 Valid
3 Relational Trust & Shared Goals .94 Valid
4 Group Memory .93 Valid
5 Group History .93 Valid
“Valid if median > .70
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Since the medians shown in Table 5-10 are all above the threshold of .70, the individual
level measures for these factors were aggregated to group level measuregrdinesevel
measures are described in Table 5-11. These composite group level measauthewesed for

hypothesis testing at the group level, as explained in the section on hypo#iséags

Table 5-11: Description of Group Level Indices

Correlations
Std
Scalg Mean | 5., | Relational | Perceived | Relational Trust | Group Group
Closeness| Performance| & Shared Goals | Memory | History
Relational 300 | 828 | 1 447() .620() .095 5110)
Closeness
Perceived 3.85 | .463 | .4470 1 .7320) -.221(%) .455()
Performance
Relational Trust| 3.82 | .517 | .620() .7320) 1 -.083 .5970)
& Shared Goals
Group Memory | 2.90 | 1.073 .44%( -.221() -.083 1 .062
Group History | 3.82 | .477| .511) .455(0) 5970) .062 1
" Significant at .01 level:Significant at .05 level
Scalg: Group level measures

When we analyzed each index in detail, we discovered noteworthy issues in twmof t
— perceived performance (factor 2) and relational trust & shared gazts 3 The details
about perceived performance are discussed in the upcoming section on “Performasiwefe
The factor “Relational Trust and Shared goals” represents two setmeftitat were conceived
separately but loaded together in the factor analysis. One set represeatsn competence and
integrity of members, and the other represents items on perception of shdseaf fua
members (these items are shown in Appendix H). Prior studies on trust have repdresiarus
multi-dimensional construct that represents affective components such asbetegrity and
competence of the others, and cognitive components such as perception of shared gogals to ca

out the task. Our extracted factor thereby incorporates this integratedopigesfleewis &
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Weigert, 1985) of the affective element represented by relational tndstih@ cognitive element
represented by shared goals.

5.3. Performance Measures

5.3.1. Group Report

Performance is a dependent variable that is measured at a group level based on the
written report that each group produced in response to the experimental task. The report
contained recommendations for a university emergency management website ti€ipaupts
were given instructions on certain key phases in emergency managementde in¢he report.
A panel of three independent judges was formed to assess each report indepemdentifythe
judges were professors with a doctorate in Information Systems, and thgidge was a
doctoral student in Information Systems. The judges were all blind to the egp&im
conditions and the reports did not contain any information identifying the condition in which
they were produced.

Judges were given 6 dimensions to assess and evaluate each report. The dimensions
represented criteria for both performance and creativity. The dimensasagpvesentation,
strength, breadth, depth, and overall quality. These represented the critpaddonance. In
addition, the judges were given a dimension of innovativeness to evaluate the crettingty
reports. An online form was given to the judges to evaluate a report by ratimdiesnsion on
a scale of 1 to 7. Appendix G shows the judges’ evaluation form. The reports werégiven
three judges and a debriefing was done on the evaluation criteria. However, one aj¢ke jud
had an emergency that entailed him to become unavailable to complete thelhregvaluation,

even though he had completed half of the reports. Due to time and resource constraints in
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recruiting, training, and sending material to a new judge, we used the ratimgghé remaining
two judges only, for the experimental analyses.

In order to conduct analyses using the ratings from the judges, a composgiteasor
calculated using the average of the two judges’ scores. A composite st wsed only if
there is a high level of agreement between the raters. Inter-railitgl was computed in
SPSS using the Intraclass Correlation Coefficient (ICC) relialaifiblysis. Table 5-12 shows
the inter-rater reliability ratings along with some descriptive in&giom for each of the grading
dimensions. From the table, it is evident that all the dimensions exhibit highateer-r
reliability, thus validating the aggregation of the judges’ ratings for each.

Table 5-12: Expert Ratings Using ICC

Dimension Inter-Rater Index Index Std Dev Index | Index
Reliability Mean Min Max

Presentation .701 R 5.206 1.397 1.0 7.0
Strength .832 R 5.008 1.336 1.0 6.5
Breadth .733 R 4,769 1.540 1.0 7.0
Depth .821 R 4,508 1.596 1.5 7.0
Innovativeness .840 R 4.601 1.377 1.0 6.b
Overalf .885 R 78.55 10.591 50 99
R=Reliable; NR=Not Reliable; N=119
'Represents a rating from 1-100

5.3.2. Factor — Perceived Performance

In addition to the group report as a measure for performance, our factor arealgsisd
a factor (factor-2) which showed loadings for items measuring subjetsption of
performance in terms of the output (report), the process, and the creativitygodtipe
(Appendix H). This factor is therefore a combined perceptual measure foultelimensional
construct of performance and creativity. We call this factor “perceivedrpgahce” and use this
multi-dimensional construct for testing, in addition to the hypotheses, as doudise section

on Hypotheses Testing. As described earlier, the responses collectexddatidnal level for
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perceived performance, as for the others, were aggregated to a group levehmsiagndiex
(see Table 5-11).
Table 5-13 depicts the spread of the 119 groups among the four experimental conditions,

in order to reflect the distribution in hypotheses that test group level mgasure

Table 5-13: Group Distribution by Condition

With Without
History History
With 31 29 60
Memory
Without 29 30 59
Memory
60 59 (Tot:119)

5.4. Hypotheses Testing

We have main effects and intermediate effects in our research modelairheffacts
include hypotheses that describe the impact of the independent variables of garymhis
group memory on the dependent variables of performance and creativity. The iraeymedi
effects represent an explanation of how and why the main effect takes place e inc
hypotheses on the mediating role played by the other experimental variables.
5.4.1. Levels of Analysis

The hypotheses are primarily tested using Analysis of Variance YA 'he
experiment includes an unbalanced design in which the number of observations in aach cell
unequal (see Table 5-13), for which the GLM procedure is appropriate (Cody &, 3697,
p.171). Since the data for relational closeness, relational trust, perception of gtonyg And
perception of group memory are all collected at the individual level, an indivichlole
analysis is appropriate. However, the treatments have been applied in a gingpRe&trefore

an appropriate statistical method to be used is a form of ANOVA that takes iotmaaay
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effect attributable to the group. Hierarchical Analysis of VarianceNBIXA) is the selected
method of analysis (Gallivan & Benbunan-Fich, 2005; Walczuch & Watson, 2001). HANOVA
calculates the effects of the group and treats it as an error term, redhgcingih effect to

account for it. This ensures that we do not mistakenly attribute any signififanégices to the
treatments when they are instead coming from the participants workinggogsta group. The
hypotheses that use dependent variables as perceptual measures colleetedi@idual level
such as relational closeness (H1), and relational trust (H3 and H7), have betodiesie
HANOVA.

The hypotheses that link individually collected perceptions of relationsgicéss and
relational trust, with group outcomes of performance (H2a, H4a) and creatigity Ki4b) have
been tested by aggregating at the group level following the procedure in GallivaerdnthBn-
Fich (2005).

Performance is a dependent variable that is collected as a report aughéegel and is
evaluated by the judges. The measure used for performance in hypothesesstdsting i
dimension called “overall rating” given by the judges. As demonstratédrearhigh inter-rater
reliability between the judges’ ratings for all the dimensions validaseng a composite score
for overall rating (Table 5-12).

Creativity is another dependent variable that is measured at a groupdiengihe report
that each group produced for the task. Creativity is measured using the dimension of
“‘innovativeness” in the judges’ evaluation (shown in Table 5-12). Appendix G shows the
judges’ evaluation form. A high inter-rater reliability for the dimension of infiesaess (Table
5-12) validated using a composite score for testing hypotheses relatiegtigity. The

following section discusses the testing for each hypothesis in sequence.
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5.4.2. Hypothesis 1: Group History to Relational Closeness
Hypothesis 1 predicted that groups with history (established groups) will have a hig

degree of relational closeness than other groups.
H1: Groupswith history will have a higher degree of relational closeness than all other groups

HANOVA is used to test this hypothesis which uses the dependent variableiohatlat
closeness as a perceptual measure collected at the individual level. HFAM@N the
experimental factor (history) and the group factor, tests for the effectdafytos relational
closeness, while controlling for the effects of the group. The marginal andezaiksrare
reported in Table 5-14. Instead of arithmetic means and standard deviationgjuaesnseans
(LSMeans) and standard errors are reported, due to the unequal number of obsearvaach

condition. By using LSMeans, the means are adjusted for the unbalanced design.

Table 5-14: HANOVA Results of Relational Closeness

LSMeans by History
With Without
History History
LSMean 3.62 2.36
Std. Error .05 .05
N 180 (60) 177 (59)
HANOVA Results (B=73%)
F P
Model 5.39 <.000T
History 373.69 <.0001
Group Effect 2.24 <.000T
"Significant at the 5% level? Significant at the 1% level: Significance at the .1% level
! History is still significant at 1% when the groispconsidered as the error term

Table 5-14 shows that there is a significant impact of history on relatiasangss, F(118, 238)
= 5.39, p<.0001. The two factors history and group are also significant, both at p<0.0001. The
distribution of the means shows that groups with history do have a higher degretafaiela

closeness than other groups. Therefore, H1 is supported.
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5.4.3. Hypothesis 2: Relational Closeness to Performance and Creativity

Hypothesis 2 consists of two parts - one on performance (H2a) and one on greativit
(H2b). Since this hypothesis links individually collected perceptions of relattoseness with
the group outcomes of performance and creativity, we use the group-levarengfazlational
closeness that was aggregated as explained earlier. We conducted adjression test for the
hypotheses.

H2a states that groups that exhibit a high level of relational closeilegsnorm better
than all other groups.

H2a: Groups that exhibit a high level of relational closeness will perform better than other groups.

To test this hypothesis on performance, the judges’ overall rating measitsed as a
dependent variable in a regression. The results of the test indicate thadélestsignificant at
p<.05, with an Rof .044. Even though a small percentage of the variance (4.4%) is explained by
relational closeness, this relationship is significant at p< .05. Therefores H@pported using
the judges overall rating as the measure (Table 5-15).

As can be seen, the value d&fiRlow in our results. We conducted a residual analysis to
verify these results and found that the data are approximately symmefmieraBy, R value is
an indicator of how well the model fits the data. However, a major limitation fgakession
techniques is that while we can ascertain the relationships between théegamae can never be
sure about the underlying causal mechanisms that may explain the varianckréertbe
above hypothesis the low values for(@bout 4%) indicates that there are other alternative
variables that need to be considered. Also, the fact that the two variablizgioha closeness

and performance come from two different sources — the former is an individugpeic
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measure that is aggregated, while the latter is a group measure fronugie@atput — could

contribute to this result.

Table 5-15: Regression Model for Relational Closess on Performance and Creativity

Dependent Variables: Performance; Creativity
Independent Variable: Relational Closeness

N F R2 Coefficient| t-value| p-value
Relational Closeness to 119 | 5.360 .044 .209 2.315 022
Performancg
Relational Closeness to Creativity 119 16.783 0.12854 4.097 .000
Relational Closeness to Perceivgd119 | 29.220| .200 | .447 5.206 .000
Performanc®

"Significant at the 5% level; Significant at the 1% level; Significance at the .1%
4Performance measure using overall rating from jadge
®Combined factor measure for both performance aealtictity

H2b states that groups that exhibit a high level of relational closenessweilahawer

level of creativity than other groups.

H2b: Groups that exhibit a high level of relational closenesswill have lower creativity than others.

To test the hypothesis on creativity, the measure of innovativeness from teg' judg
evaluations is used in linear regression. The analysis (Table 5-15) shove thatdel is
significant at p<.0001, with an’Rf .125. This translates to the fact that about 13% of the
variance in creativity is attributed to relational closeness. As compareddmpence, a higher
percentage of the variance in creativity is accounted for by relatiams@ngss. Therefore, H2b
IS supported.

As an additional test, we incorporated the factor that was extracted @éncRlled
perceived performance. As explained earlier, this is a combined indicdtothgberformance
and creativity as a construct. We ran a regression test of relational slosanthis construct.
The results are shown in Table 5-15. The results indicate that the modelfisasigjait p<.001
with an R of 0.2. Therefore, relational closeness accounts for 20% of the variance in this

combined construct of performance and creativity, indicating a strong infli€herefore,



82

viewing performance as a combined construct, the hypothesis of relatmseiess on this
combined construct is supported. Table 5-15 shows the results of all the regressin tes
relational closeness.
5.4.4 Hypothesis 3: Group History to Relational Trust/Shared Goals

Hypothesis 3 states that groups with history (established groups) will have & highe

degree of relational trust than other groups.
H3: Groups with history have a higher degree of relational trust and shared goals than other groups

Similar to H1, since this hypothesis uses as a dependent variable, a permeptuae
collected at the individual level (relational trust), HANOVA is used to te$he least square
means and standard errors from HANOVA are reported in Table 5-16. The rheultthat the
model is significant, F(118, 238)=2.69, p<.0001. The distribution of the means emphasizes the
fact that groups with history (established groups) certainly have a mgaer for relational trust

than those without history (4.01 vs. 3.63). H3 is therefore supported.

Table 5-16: HANOVA Results of Relational Trust andShared Goals

LSMeans by History
With Without
History History
LSMean 4.01 3.63
Std. Error .04 .04
N 180 (60) 177 (59)
HANOVA Results (B=57%)
F P
Model 2.69 <.000T
History 44.5 <.000T
Group Effect 2.34 <.000T
"Significant at the 5% level: Significant at the 1% level; Significant at the .1% level
! History is still significant at 1% when the groispconsidered as the error term
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5.4.5. Hypothesis 4: Relational Trust/Shared Goals to Performance and Creativity

Hypothesis 4 predicts the impact of relational trust and shared goals on the twiethepe
variables of performance and creativity. Since this hypothesis links indivwicodiected
perceptions of relational trust and shared goals with the group outcomefahpece and
creativity, we use the aggregated group level measure of relational trustcabetkearlier and
shown in Table 5-11.

H4 is bifurcated into two sub hypotheses — one on performance (H4a) and one on
creativity (H4b). Regression was used to test both of these.

H4a states that groups with high level of relational trust and shared glbalsrierm
better than other groups.

H4a: Groups with a high degree of relational trust and shared goals will outperform other groups.

To test H4a, we used the judges’ overall rating as a measure of perfermbhacesults
of this regression test indicate an\Rlue of .164 and p-value of .000 for the model. This means
that 16% of the variance in performance is attributed to relational trust aed sjoals, and the
relationship is significant at p< .001. Therefore, H4a is supported using the judgéisraireca
as the measure (Table 5-17).

H4b predicts that groups with different levels of relational trust will ltifferent levels

of creativity.
H4b: Groups with different levels of relational trust will have different levels of creativity.

To test H4b, the group-level measure for innovativeness from the judges’ evaluagion w
used for creativity. Regression was used to test the hypothesis. The andigsi®s an Rvalue
of .190 and a p-value is .000. This indicates that 19% of the variance in creativity can be

attributed to relational trust and shared goals. The overall model is highfficsighat p<.0001.
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Therefore H4b is supported. The results for the regression tests for both the deperatdes va
are shown in Table 5-17.

An additional analysis test was done incorporating the factor perceived perterama
combined measure of the construct for performance and creativity. A regressiasas run for
this analysis. The results from this test indicate amaRue of .2 with a p-value of .000 for the
model. This shows that relational trust accounts for 20% of the variance in the combined
construct of performance and creativity. The model is significant at p<.00kefdites H4a is
supported using the factor measure for performance and creativity combined5Tabshows

the results of all the tests involving relational trust on performance aaiiviye

Table 5-17: Regression Model for Relational Trustad Shared Goals on Performance and Creativity

Dependent Variables: Performance; Creativity
Independent Variable: Relational Trust and Shared|$

N F R | Coefficient| t-value p-value
Relational Trust and Shared Goals tdl19 | 22.871 .164| .404 4,782 .000
Performance
Relational Trust and Shared Goals tdl19 | 27.388 .190| .436 5.233 .000
Creativity
Relational Trust and Shared Goals tdl19 | 135.075 | .536| .732 11.622 .000
Perceived Performante

"Significant at the 5% level; Significant at the 1% level; Significance at the .1%
4Performance measure using overall rating from jadge
PCombined factor measure for both performance aedltisity

5.4.6. Hypothesis 5: History and Memory to Performance and Creativity

Hypothesis 5 is divided into two parts — one on performance (H5a) and one on creativity
(H5b). H5a posits that groups with history (established) and memory will perfdten than
other groups. H5b posits that groups without history (ad hoc groups) will be more creative tha
other groups.

For H5a and H5b, the treatments (history and memory) and the dependent variables
(performance and creativity) are measures shared by the membesis gr@ap. Since the level

of analysis for all of these is the group, the number of observations (N) in eacHId=! the
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number of groups and not the number of individuals (see Table 5-18). Analysis of Variance
(ANOVA) at the group level will be used to test these hypotheses.
H5a relates the experimental factors to performance. It predicth¢hateraction of

history with memory will have a positive impact on performance.
H5a: Groups with memory and history will outperform other groups.

As with earlier tests, performance is tested using the measure of jodges| rating. A
two-factor ANOVA test for the impact of history and memory on performance usengverall
rating was conducted in SPSS. The resulting marginal and cell means fop#w of memory
and history on the measure of performance using the judges overall rating isdrap®eble 5-
18.

Table 5-18: ANOVA Results for Interaction of History and Memory on Performance using Judges Overall
Rating

With History Without History Total
N Mean | Std Dev| N Mean StdDev N Mean Std Dev
With Memory 31 | 78.03| 13.357| 29| 76.59 8.688 60 77.83 11.23
Without Memory | 29 | 79.67 | 8.244 30| 79.92 11.22¢ 59 79.80 9.790
Total 60 | 7855| 10591 | 59| 78.28 10.113 119 7855 10.501
GLM Results (R>=2%)
F P
Model .626 .600
Memory 1.621| .205
History .095 .759
Interaction .187 .666

From the results in Table 5-18, we see that the overall model is not significant,
F(3,113)=.626, p>.05. Neither is the model for history, F(1,115)=.095, p<.05, nor the model for
memory, F(1,115)=1.621, p>.05. The interaction of memory and history therefore does not seem
to have a significant impact on performance using the judges’ overall ratngeasure.

Although the overall model is not significant, there are some noteworthy patmmghe

distribution of the means in Table 5-18. Of all the conditions, the best performarama is f



86

groups without memory and without history, followed by groups with history and without
memory. This is contrary to our hypothesis that groups with history and memory wékimum
others. Ad hoc groups seem to do the best without memory. But they did not perform well
enough when they had access to memory. On the other hand, established groups (with history)
do not show much variation in performance whether they had access to memory or nothAlthoug
these patterns are worthy of note, they are not significant. In sum, H5a is notedipisorg the
performance measure of the judges’ overall rating.

H5b predicts that groups without history will have greater creativity thaer gtoups.
H5b: Groups without history will be more creative than other groups.

To test H5b, a one-factor ANOVA test was conducted for the impact of history on
creativity, using the group level measure of the judges’ innovation rabngseativity. The

results of this test are displayed in Table 5-19.

Table 5-19: ANOVA Results of History on Creativity

N Mean Std Dev F p-value
With History 60 4.892 1.359
Without History 59 4.305 1.342 5.608 020
“Significant at 5% level

From Table 5-19, it is notable that the overall model is significant, F(1,118)=5.608,
p<.05. But a closer look at the distribution of the means illustrates the direction of the
relationship between history and creativity. Groups with history are magveréhan those
without history, which is contrary to the prediction in the hypothesis. Thereftreugh the
overall model is significant at p<.05, the hypothesis H5b is not supported. The signifecance
the opposite direction. The explanations and implications of this phenomenon will be discusse

in the Discussions chapter.
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As an additional analysis, we considered the impact of the interaction of history and
memory on the overall performance and creativity construct that wectedr called perceived
performance. The results of the two-factor ANOVA test are displayedbieb-20. The results
show that although the overall model is highly significant, F(3,115)=6.538, p<.001, the means
indicate that, contrary to the prediction of the hypothesis, the performance of glitupsstory
and without memory was higher than the other groups. Therefore history and mewsony ha
significant impact on the combined construct of performance and creativity.

Table 5-20: ANOVA Results for Interaction of History and Memory on Combined Factor Measure —
Perceived Performance

With History Without History Total
N | Mean| Std Dev| N Mean StdDev N Megn Std Dev
With Memory 31| 3.868 .467 29 3580 .451 60 3.72978.4
Without Memory | 29| 4.077 .357 30 3.894 .446 59 3.984112
Total 60 | 3.969 .427 59 3.749 472 119 3.855 .463

GLM Results (B=15%)

F P
Model 6.538 .000
Memory 10.846 | .001
History 8.816 .004
Interaction 434 511

"Significant at 5% level® Significant at 1% level®” Significant at .1*%

5.4.7. Hypothesis 6: Memory to Performance and Creativity

Hypothesis 6 predicts the impact of memory on the dependent variables of pec®rma
and creativity. The first part of the hypothesis is on performance (H6dharsgcond part is on
creativity (H6b).

H6a states that memory has a positive impact on the performance of groups.
H6a: Groups with memory outperform the other groups.

To test this hypothesis, a one-way ANOVA was conducted to test theaffeemory

on performance using the judges’ overall rating. Table 5-21 shows the resulttesthis
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Table 5-21: ANOVA Results of Memory on PerformanceCreativity and Both

N | Mean | StdDev| F | p-value

Performancé

With Memory 60 77.33 11.273

Without Memory 59 79.80]  9.700 -8 206
Creativity:

With Memory 60 4.525 1.427 .365 547

Without Memory 59 4.678 1.332
Perceived Performante

With Memory 60 3.729 478

Without Memory 59 3.984 412 9.7127 002
“Significant at the 5% level: Significant at the 1% level: Significance at the .1%
®Performance measure using overall rating from jedge
®Combined factor measure for both performance aealtictity

From Table 5-21, it can be noted that using the judges’ overall rating as aerafasur
performance, the overall model is not significant, F(1,117)=1.618, p>.05. The means for the
groups without memory are higher than for those with memory. Therefore H6a,hesingges’
overall rating as a measure of performance, is not supported.

H6b predicts the impact of memory on creativity. It proposes that groups witbrsnem
will have different levels of creativity than groups without memory.

H6b: Groups with memory will have different levels of creativity than other groups.

To test H6b, a one-way ANOVA test was conducted on creativity using the group level
measure for the dimension of innovation from the judges’ ratings. Theses l@sutlso shown
in Table 5-21. The results reveal that the overall model for the impact of memareativity is
not significant, F(1,117)=.365, p>.05. The distribution of the means reveals that there is not
much variation in the level of creativity between the groups with memory and withowrgem
translating to the fact that memory does not significantly impact the lecedativity. Therefore
H6b is not supported.

We conducted an additional test on the hypothesis for memory using the factor of

perceived performance, representing the combined construct for perforammhceativity. A
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one-way ANOVA was run for this. The results for this are included in Table 5-2Te$hks
show that the model is significant, F(1,117)=9.727, p<.01. Also, there does not seem to be a
notable difference in the difference between the means of the groups withtlodtwmemory.
So, on the basis of this, we can surmise that memory does have a significanbmbact
combined construct of performance and creativity.
5.4.8. Hypothesis 7: Memory to Relational Trust/Shared Goals

Hypothesis 7 proposes that memory has a positive impact on the level of relatisinal tr
and shared goals in groups. Groups having memory therefore are posited to havevethef
relational trust than other groups.

H7: Groups with memory have higher levels of relational trust and shared goals than other groups.

HANOVA is used to test this hypothesis which uses a dependent variabl@iadlati
trust) as a perceptual measure collected at the individual level. Using HANO¥® Feast square
means and standard errors are reported in Table 5-22. The least square meanseatdécadhest

unbalanced design with unequal number of cells in conditions.

Table 5-22: HANOVA Results of Relational Trust andShared Goals

LSMeans by History
With Without
Memory Memory
LSMean 3.741 3.905
Std. Error .041 .041
N 180 (60) 177 (59)
HANOVA Results (B=57%)
F P
Model 2.69 <.000T
History 8.07 .0049
Group Effect 2.65 <.000T
"Significant at the 5% level; Significant at the 1% level; Significance at the .1% level
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Table 5-22 shows that the model is significant, F(118,238)=2.69, p<.0001. However, the
distribution of the means reveals an interesting pattern. Groups without memetyidiasr
creativity than groups with memory. The impact of memory on relational & tis¢iefore
significant, but in the opposite direction of what was predicted in the hypothesis. The
implications of this will be discussed in the Discussions chapter. Since #res mnelicate a
direction that is contrary to the one predicted in the hypothesis, we surmisk¥ tisatot
supported.

5.4.9. Additional Analyses

Finally, in order to get a well-rounded, comprehensive understanding of the mhplae
independent variables on the dependent variables, we conducted a HANOVA test of en&inory
history, on the combined factor variable perceived performance, which issareef both

performance and creativity. The results of this test are shown in Table 5-23.

Table 5-23: HANOVA of all variables using the FactoMeasure of Perceived Performance

With Histor Without History Total
N Mean | Std | N Mean | Std | N Mean | Std
Dev Dev Dev
With 93(31) | 3.771| .048| 87 (29) 3.769 .048 180 (60) 3.77.031
Memory
Without 87 (29) | 3.818| .056| 90(30) 4.06L .039 177 (59) 3.93032
Memory
Total 180 (60)| 3.795 .04 177 (59) 3.915 .042
GLM Results
F P

Model 5.06 | <.000T
Memory 13.71| .0003
History 2.85 .0926
Interaction 6.71 0102
(Mem Hist)
Relational 4.28 | .0396
Closeness
Relational Trust | 105.0 | <.000T
& Shared Goals
Grp (MemHist) | 1.60 | .0014
"Significant at 5% level® Significant at 1% level;” Significant at .1*%
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Table 5-23 shows that the overall model with all the variables is significar21) 2G6)=5.06,
p<.0001. The coefficient for memory is also significant (13.71, p<.0003); as is theieoéfioe
relational closeness (4.28, p<.05); and for relational trust (105.0, p<.0001). Theimtev&ct
memory and history is also significant (6.71, p<.05). It is noteworthy that psicgived
performance as dependent variable, the impact of history is not signi2c@ht p>.05). The
implications of this will be discussed in the next chapter. The distribution of thesmeveals
that the groups without history (ad hoc) and without memory have the best pederman
followed by the groups with history and without memory. The lowest overall penicena
from groups with memory but without history. The results show that the overall gidiop dé
history and memory, combined, is significant (1.60, p<.001) demonstrating that wiis occ
within groups plays an important role influencing the perception of performance. Thuidyna
within each group significantly affect perceived form and this influesio®i accounted for in
the other variables of the model. The implications of this result will be enunaiteel section
on Discussions.

It is also noteworthy is that, while there was no significant impact frormtéeaction of
history and memory on performance measured by the judges’ overall ratingptisig, on the
combined factor measure of perceived performance which encompassestg@atviAgain,
the implications of this result will be presented in the discussions chapter.

In conclusion of this chapter, Table 5-24 summarizes the results of all theftests

hypotheses presented above.



Table 5-24: Summary of the Test of Hypotheses

H# Hypothesis Result

H1 | Groups with history will have a higher degreealftional closeness than all other s
groups

H2a | Groups that exhibit a high level of relatioolaiseness will outperform other s
groups

H2b | Groups that exhibit a high level of relationklseness will have lower creativity S
than others.

H2° | Groupsthat exhibit a high level of relational closenesswill have higher S
performance and creativity combined), than all other groups.

H3 | Groups with history have a higher degree ofti@bal trust and shared goals than S
other groups

H4a | Groups with a high degree of relational trust shared goals will outperform S
other groups

H4b | Groups with different levels of relational trugll have different levels of
creativity. S

H4 | Groupsthat exhibit a high level of relational trust and shared goalswill have s
higher performance and creativity combined, than all other groups.

H5a | Groups with memory and history will outperfoother groups NS

H5b | Groups without history will be more creativahother groups NS

H5° | Groupswith memory and history will have higher performance and creativity
combined than all other groups. NS

H6a | Groups with memory outperform the other groups. NS

H6b | Groups with memory will have different levelscoeativity than other groups NS

H6° | Groupswith memory will have higher levels of performance and creativity S
combined than all other groups.

H7 | Groups with memory have higher levels of reladidrust and shared goals than NS
other groups

S=Supported; NS=Not Supporte&ignificant in the opposite direction;
‘combined factor measure of perceived performance

92
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CHAPTER 6: DISCUSSION AND CONCLUSIONS
6.1 Discussion

In the current research, we explore the impact that group history and growpynhawve
on group performance and creativity, within a synchronous computer-mediated enuiroivfae
also investigate the role that relational social capital plays in thiesemships. To this effect, a
laboratory experiment was conducted, where groups of three students weteledsAbout
half of these groups had members who had worked together before (with historytheateer
half had members who did not know each other (without history). Thus, group history was
manipulated as a treatment at the group level to represent groups that had weatkeat pogpr
to the current experiment (established), and groups that had no history of priationejed
hoc). These groups were randomly assigned to working with or without memory. f@yme
manipulation consisted of generating a transcript of the group discussion and makirighteavai
to the group. The groups that worked “without memory” did not have access to a re¢mid of t
discussions. Therefore, group memory was manipulated at the group level tontegprases
that had access to an electronic group memory (chat transcript) and groupd tiwat di

The groups were given a task that required them to use the synchronous group
communication system to discuss and come up with a written report showing recomomsndati
on the content and design of a fictional university’s emergency managemeriewehsi
participants were given instructions on the phases of emergency managemeun tgptmt The
task represents a scenario that is current and relevant to students, encoeaygy, and
fosters a rich discussion that can be analyzed for future research. Tussidiss were done
using gmail group chat and the group report was collaboratively developed usihe) oy

Appendix A shows the task.
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A total of 119 groups of three members per group (totaling up to 357 participants) were
recruited over a span of two semesters. The groups were distributedtaermas experimental
conditions as follows: About 60 groups were assigned to teams with members theyked wo
with before, to constitute the “with-history (established)” experimewtadliition. Of these, 31
groups were given access to the chat transcript to constitute the “witly/gtomemory”
condition, and the remaining 29 groups were not given access to the chat traosstipiting
the “with history/without memory” condition. The remaining 59 groups (out of 119) were
assigned to teams with members they had not worked with before, to constitutethlogitwi
history (ad hoc)” condition. Of these, 29 groups were given access to theaokatipt
constituting the “without history/with memory” condition and the balance 30 grougsneér
given access to the chat transcript constituting the “without history/withewmomy” condition.

The data sources consisted of the actual group reports that were graded by# panel
experts, and the answers to a post-test questionnaire that each particgghatfitt the
conclusion of the experiment. Thus, to test the hypotheses objective performansearading
subjective perceptions were used.

The results show that six out of eleven hypotheses were supported while thermgmai
five were not. However, two hypotheses that were not supported had significant findimgs
opposite direction. Figure 6-1 depicts the research model with the results optitedses
testing. The hypotheses that were supported are shown in bold lines, those that were not
supported in plain lines, and the hypotheses that had results in the direction opposite to that

predicted, in dotted lines.
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Figure 6-1: Research Model with Results of Hypothes Testing

i1 H5a
: H1 H2e : :
Group Histor -» Relational Performanc .
Closeness e H6e‘P

3 H2b :

. — H5h-

Group Memory Relational | Creativity — [@f====="

EERERRN] TruSt&

A
H7 Shared Goals

Hab  Heb

= Supportd ======Sjgnificant in the opposite rection — Not Supportd

In terms of outcomes, performance and creativity were both independentlytedddya
external judges from the reports produced by the groups. In addition, we also use aglercept
measure extracted from factor analysis called perceived perforntat@tapsulates both
performance and creativity in one composite measure. The following seceamgjanized to
first discuss the hypotheses that were supported, followed by those that were noedupport
had findings in the opposite direction of the predictions.

6.1.1. Research Findings on Supported Hypotheses

Our predictions for the impact of group history on the relational social cepitables of
relational closeness (H1) and relational trust (H3) were both supported. Guibupgstory
(established) had high levels of relational closeness and relational trus.fiNdasys are
consistent with the social capital theory which states that, the more the eéxaonduime spent
by members with each other, the more the potential for the relationship to have albgyeer

of relational closeness (Bourdieu, 1986), and the more the capacity for membsmilates
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information about other members over a period of time (Gabarro, 1987). This, in turs instill
trust and confidence in each other (Blau, 1986). Groups without history (ad hoc), by virtue of
having less exposure and interaction with each other exhibited lower levels oélaatnal
closeness and relational trust.

Both of our mediator variables, relational closeness and relational trust, show a
significant impact on the dependent variable of performance. Relational ded&tka
significant effect on performance measured by the overall rating frojadges (H2a). This is
in line with the literature on the strength of ties from social capital yh€nanovetter, 1985),
which states that contacts with high relational closeness have stroratipsavide the
motivation to share and exchange information. Such exchange encourages postimeaped,
as evidenced from our results. In addition, knowledge management literatusetstattrong
ties or high relational closeness allows open exchange of tacit and usefuldgeWhhoshal et
al., 1994) which in turn leads to better performance.

With respect to relational trust and performance, the findings indicatertigasgwith a
high degree of relational trust and shared goals performed better thagrotis, as predicted
(H4a). Trust between members, by reducing information asymmetriesnpcaanrage open
information sharing (Wu, 2008), which in turn leads to better performance. A high léuastof
also increases the members’ ability to coordinate and synergize thetis &ffeards better
performance.

In terms of creativity, as with performance, relational closenessetatbnal trust
proved to be significant indicators. As hypothesized, groups with high relational desene
showed lower levels of creativity than other groups (H2b). The literatureoaop gohesion

reinforces this result. Cohesion refers to the level of members’ aitrdotthe group (Hogg,
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1992) and to the level of personal interaction between members (Yoo & Alavi, 2001), which is
analogous to relational closeness. Groups with history, by virtue of being colaesive
characterized by the phenomenon of groupthink that endears them to be homogeneous and less
creative.

Our prediction on relational trust having a significant influence on the ctgatfihe
groups was supported (H4b). Groups with different levels of relational trust eghiifferent
levels of creativity. About one-fifth of the variance in creativity cantbéated to relational
trust, which is a significant proportion.

6.1.2. Research Findings on Unsupported Hypotheses

Our results on the interaction of group history and group memory, on performance
measured using the judges’ overall rating, was not supported (H5a). Interafeairiygically
shows how the level of one factor is affected by the other factor, in impactidggkadent
variable. In our research, there was no effect from the interaction betwgeay hnd memory,
on performance, when the measure of performance was the ratings providedidgdise |

Additionally, group history, by itself, did not significantly impact the cratgtiof the
groups, as measured by the judges. Our prediction that groups without history have levegher
of creativity than other groups (H5b) was not supported. Interestingly, histongdde impact
creativity in the opposite direction to what was predicted — that is, groups with hiatbngore,
rather than less, creativity. We had based our prediction on the premise thatgtbaps
history had lower cognitive consensus (Yoo and Alavi, 2001; Sethi et al., 2002; Ocker, 2005)
and more diversity (Paulus, 2000), leading to higher levels of creativity. Gagoithsensus
refers to similarity among group members on how key matters are corizeutuand is based

on the premise that such consensus develops over a period of time. The flip side of this
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phenomenon is that groups with history, due to the cognitive consensus, have a higher level of
homogeneity of opinions, leading to less variation in ideology or, in effect, |egs/itye

However, in our research, since the results are contrary, an explanation coutdte ghaups

in the experiment have not yet reached the level at which the phenomenon of’eogniti
consensus starts developing. Our groups were established within the tenure lnddhe sc
academic year, and not necessarily over a long period of time, as in cotpanase within a
professional environment.

The second independent variable, group memory, did not have a significant impact on
either performance or creativity, as measured by the judges who evaheatedk reports. The
results indicate in terms of performance that groups with memory did notfoutpethers as
predicted (H6a). In terms of creativity, we posited that groups with memorkiavil different
levels of creativity than others (H6b). For H6b, although the distribution of the nmekcetes
that groups without memory have more creativity than other groups, the difesamat
significant enough to make an impact.

The explanation for the non-significance of memory on outcomes can be asddrtaine
examining it from two perspectives. The first is related to the nature ofitrentexperiment.

Our operationalization of memory in the form of gmail chat transcript seemgntiusnced by

the capabilities of the collaborative environment that was offered to cheageaup report
(Google docs). Google docs, with the built-in functionality of collaborationail@t/s one to

use the same workspace as a task document as well as a medium of communibatien wi
other members may have contributed to overcoming the limitation of not having a meqjory. S
groups actually may have improvised and used the collaborative software to catepenthe

unavailability of memory, by developing an ongoing dialogue within Google docs. $his al
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goes to show the dexterity and skill of the sample in improvising and adapting tepghahich
is a critical revelation for decisions regarding technology choice.

The second possible explanation for the non-significance of memory on outcomes is
related to the nature of the experimental task. The current task requiopd ggacome up with
recommendations for an emergency management website. They were dginenians in
covering the different phases of emergency management such as plannirggatiootjfrecovery
etc. It appears that if the task is one that lends itself to modularity in a viajfteeent
members can work on different parts without having to wait for the others’ inputplaet of
memory may be diminished. In contrast, for tasks that require sequence anie@edence,
such that one member’s output is another member’s input, memory is likely to have a m
significant impact on performance and creativity. In the current experirhertggk was such
that members could work on different phases of emergency management atdhgrsausing
Google docs, without having to wait for a trail. So, hypothetically, a programaskghat
requires a unit of code to be completed and then used as a basis for the second unit of code,
would probably manifest more need for memory than the current task.

In the impact of relational trust and shared goals, we hypothesized that grtbups w
memory will have higher levels of relational trust and shared goals Aitiipugh the overall
model for this test was not significant, the distribution of the means revedfs@rnrethe
opposite direction to the one predicted — groups with memory actually showed lowgofevel
relational trust and shared goals than other groups. As an explanation for this phenomenon, we
draw from the literature on knowledge contribution which discusses two kinds of kigale
exploitative and exploratory (March, 1991). Exploitative knowledge builds on an existeg¢pbas

create incremental solutions (Dewar & Dutton, 1986) while exploratory knowlefigs te
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radical solutions that are different from the existing knowledge base @aig 2007).
Exploitative knowledge sharing will be best served by shared perception andgberedn the
current research, the task requires more of exploratory, rather than, exeldatatwledge, in
the sense that the groups are not incrementally building on an existing base réailyare
starting from scratch in developing recommendations for an emergency manhgesh site.
6.1.3. Additional Findings

In addition to the hypotheses that we depicted in our research model, trefresulbur
analyses using the factor measure of perceived performance to reprefeentgree and
creativity combined, show a noteworthy pattern. These additional hypothesesheoam in
Table -24 at the end of the previous chapter, in italics and with a superseiptto the
hypothesis number (H2H4°, H5", HE"). It appears that all of the variables - relational closeness,
relational trust and shared goals, and group memory - with the exception of grouphastoa
significant impact on perceived performance.

The impact of relational closeness on this combined construct was signifithat the
members of groups with high levels of relational closeness had high levels@pdr
performance (H2 Similarly, the impact of relational trust and shared goals on this cothbine
construct was also supported in that high levels of relational trust within thbereactually
showed high levels of perceptions on perceived performanc® (Hds reiterates the literature
that feelings of well-being and positive interactions actually enhidwecperception of
performance.

In terms of the interaction between memory and history, even though thetiatehac
no impact on performance using the judges’ overall rating, it had a significant iompac

perceived performance (A5 Since perceived performance is a conglomerate of performance
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and creativity, the results prompt us to believe that the interaction has asiropgct when
creativity is included in the equation, than when performance is evaluated indiwidual

Interestingly, although group memory was not significant in impacting pesfore
using the judges’ overall rating measure, it actually shows a signifiogact on perceived
performance (H§. This shows that groups with memory actually perceive their level of
performance and creativity to be high. Their perception of their group outcome wiasepan
if the judges felt otherwise.

6.1.4. Individual and Group Level Analysis

The hypotheses were tested either at the individual or at the group levadidgpgoon
the unit at which the measures were collected. Recall that objective perberarad creativity
were ascertained by the judges, who evaluated the group reports and prodagedaiagach
group. These are shared measures that only exist at the group level (@aBgabunan-Fich,
2005). In contrast, the perceptual variables were collected at the individual eegbest-test
guestionnaire. Since individual participants were nested in groups when they reogédre
treatment, their perceptions might be correlated. The nesting of individualgaarts in groups
and the subsequent correlation of their perceptions violates the assumption of indepeihdence
errors, which is essential for analyses of variance.

To avoid potential mismatch of level of analysis when testing hypotheseseaddwo
different approaches. First, to test hypotheses at the group level, the individsaresewere
tested for within group homogeneity and aggregated for each group (using dsiddex as a
criterion for aggregation). Second, to test hypotheses at the individual leveDWAN
(hierarchical analysis of variance) was used. This approach accounts facttthat individuals

are nested in groups when they participate in the experiment. In fact, the grongideed as a
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separate factor that explains the variance in the dependent variables. Ihallegfdrted
HANOVA analyses, the group effects (i.e. additional group factor) wendisant. This

finding indicates that the particular dynamics that take place within gronpstdae discounted.
The group factor is an important source of variation in the dependent variables that is not
accounted for in the other variables of the model.

6.2 Limitations

While we draw strength from the experimental nature of our research, istitadns
are introduced by the laboratory setting as well. Some logistic and techablegies
sometimes prevent the ideal experimental condition. For example, it was lsanaifiicult to
schedule established groups with the same extent of experience and interactoy. goup
that had worked together prior to the current experiment was designatecap i history,
when in fact the degree to which these groups were truly established couldactigtcsntrolled.
In addition, the unbalanced number of observations in each condition was also unavoidable due
to the nature of the experiment and the logistics of scheduling sessions. Howeaetyahe
number of participants and groups is similar and the total number of subjects provideseadequa
power for the statistical analyses.

It is also important to note that the generalization of these results to dthmgssand
populations should be made with caution. The subjects who participated in this erperares
college students working on a creativity task relevant to their age group andsatepewith
class credit. Different subject pools or tasks may produce different redtgdrthe research
model with other subject populations and in other contexts provides fruitful directioxtemnao e

the findings reported here.
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As with any experimental setting, some external validity was tradeual fafvor of high
internal validity. Furthermore, the use of a particular software - Gagpys (Gmail and Google
docs), which supported reprocessability for the memory manipulation, is also asource
limitation, as the results may not be replicable in other systems wilttlgliifferent
implementations of this feature. Another possible extension for this rbssarsists of
implementing an alternative manipulation of group memory and investigate in-deptttehe
to which group members use memory-aids (i.e. transcripts of their group discysssons)
opposed to their own memory (i.e. personal recollection of their discussions) toheolask
and compose the final report.

6.3. Contributions

Our research makes significant contributions in the area of synchronous computer-
mediated group performance. It shows that the same technology with the damayaesult in
different findings depending on the group that is using it. It emphasizesdiaédynamics or
the social capital of the groups in terms of the relationships and interactionssimatetween
the members, as an integral component to group outcome. By incorporating dheauital
lens into computer-mediated communication, we highlight that, performance atiditgrena
group context, are actually influenced by the level of relational sceyatal within the group.

The research adopts a socio-technical flavor by investigating thadaktvariable of
group memory and the social variable of group history as the two factors imgpaetformance
and creativity.

Our research offers interesting insight that contradicts the tradipensppective of
history among team members not being beneficial for creativity. We draw Isacking from

the knowledge integration literature to enunciate this very significantilootidn. The literature
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on knowledge integration posits that teams that have a shared perspective of tine ipavkle
the ability to integrate internally existing knowledge, by combining andmeflating existing
knowledge to produce new insights and solutions (Mitchell, 2006; Nonaka 1994; Okhuysen &
Eisenhardt 2002) which foster creativity. This shared perspective or mutuastandeang (Alavi
& Tiwana, 2002; Cramton, 2001) has been stated to be a key source for effective comamunicati
and collaboration in team settings (Clark, 1996; Clark & Carlson, 1982; Clark & Marshall,
1991). Such understanding occurs because of the ability of members to formulate their
contributions with an awareness of what other team members do and do not know (Krauss &
Fussell, 1990). Absence of work history among members, dispersion of members iofterms
space and time, and diverse expertise/culture are some circumstancesdtratrcthe
development of a shared understanding (Alavi & Tiwana, 2002). History therefpsatéams
have a high level of mutual understanding because of the members’ awarenesshardie
expertise and level of knowledge. This awareness helps them identify andtenkegnaledge
by encouraging open discussion which may stimulate creative confleoti(&ITiwana, 2002).
Teams with lack of history, on the other hand, do not have the level of awareness of #ie other
expertise and knowledge level and may not have the level of comfort with each otesoytdor
open discussions, or may resort to discussions which may lead to unresolved issueseTherefo
we emphasize that history among members can impact creativity pgsitimetrary to the
traditional prediction.

Our research is the one of the few to empirically test the concept otespability
within the context of computer-mediated communication. We used the group memory (chat
transcript) as an operationalization for reprocessability. Group memory, thopghant as an

artifact for collaboration and cognition, assumes a new perspective in ouche$¥a propose
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that memory should not be viewed as a separate entity but as a vehicleetiatpaiformance
through the medium of relational social capital of the group. Since memory lowézsehef
relational trust among members, it may be a good component to consider only for gtbugps w
history of interaction. Groups with history do not rely upon memory to build impressionsof tr
about the other members, since the legacy of interactions leads them to build trust and
confidence in other members. On the contrary, groups without history do not have any
foundation to build their trust upon. This necessitates the members to invest cogfutivie ef
understand other members, reexamine the options, and communicate, so as to develop personal
ties that will help build trust. If these groups are offered a group memegywibuld not make
the concerted cognitive effort to interact and would simply rely on the memorgoitecs the
other members’ actions. Therefore, groups that have no history would benefitdttraving
access to group memory so they can make efforts to improve their relationghipach other,
which in turn will positively impact performance.

The results of this study shed new light on the Media Synchronicity Theory)(MST
While MST proposes the importance of reprocessability as a capability obthermfor
impacting information processing and performance, we show that reprocég$atainory)
needs to be viewed, keeping in mind the social dynamics of the group (level of relational
closeness or trust), and the objective of the group collaboration (performanceiuitgyeat
6.4. Implications

There are practical implications that our results offer in the domain gfuderamediated
communication and small group research. In terms of performance, our resealasizes the
importance of considering self-efficacy in groups as an indicator of pafare. Self-efficacy is

a person’s belief in his or her ability to succeed in a particular situation (Barid@82). People
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with a strong sense of self-efficacy will be motivated to accomplish takksy them on as a
challenge. We use the perceived performance measure as an indicatorlbpexferanance and
creativity. As some of our results suggest, the results of performance perséperformance
and creativity factor) may not always be consistent with externabliged assessment of
performance or creativity, by third parties (i.e. expert judges). Thesgpensare nevertheless
important to promote positive feelings about group interaction with the conditiptenranted
by this study.

The results of the study offer practical implications with respect teatue of
incorporating different types of group history and group memory into the synchrampster
mediated environment. For practitioners and academicians alike, it is imgortanow the best
combination that works in a setting. This study shows that for a task that reqeatgtyt it is
best to deploy groups without history and without memory. It seems that undecdhdgens
creativity can be unleashed without restrictions.

Also, we see the impact that the nature of the task has on the role of group memory in
performance and creativity. If a task requires coordination betweerediffeembers in the
sense that one member’s output becomes another’s input, memory will assume agbéevdded r
the other hand, if the task is characterized by modularity that allows independemhpece by
members with limited coordination, the significance of memory will be undednine

In today’s digital era of globalization and connectivity, there is a prepon@eoaratual
teams and cross-functional teams. Additionally, economic trends often resgt ithundity of
such teams due to employee turnover, layoffs, mergers and others. In the face basgel i
team composition it is vital for managers to study the impact of group history anbeme

interactions on group performance and creativity.
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Finally, for practitioners, it is important to know the technological feattirat enhance
the social capital component in groups. Most studies look at the generation of retaimalal
capital within a non-electronic medium. Our research shows the role of relataral capital
in an electronic medium of exchange. It shows how memory as a technological component
lowers the level of relational trust among members, and therefore can be nsedliate the
group dynamics. The research also sheds light on how high levels of relaticabtapital
positively impact performance, but not necessarily creativity.

The research also sheds light on the necessity to change the way in which we perce
collaborative development. With the sophistication of today’s technology, cdtalmprocess
is characterized by discussion and writing/development occurring in pharather than in
sequence. Groups now discuss and share ideas, while continuing to work on the task, since most
collaborative technology offers the interactive discussion feature withoetredopment
interface itself. The traditional process of discussion first and developmeiritazezeen
superseded. Therefore our implementation of memory as a component thegtasieory of the
discussions which can be useful in the post-discussion process of development needs to be
reshaped to a component that offers the functionality of discussion and developmediteh par
Research testing the importance of memory should focus on components thatraet textiee
collaborative environment (e.g., from an external source), the availalbilitizion can then be
manipulated.

These implications are important in considering the group dynamics and the medium for

group interaction and collaboration.
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6.5. Future Research

The future research plans for this project fall into categories. As disigussaory did
not directly impact performance as predicted. Neither did it impactdteas expected.
Rethinking the model in terms of the lessons learned in this experiment is a goadgeay t
insight into what is happening to memory in relation to performance and creativity. A
preliminary plan is to investigate alternatives to either Google dazdilassharing environment
for group activity, or the chat transcript as a medium for memory.

The software (Gmail chat) provides the ability to save the communicationsdretiae
members of each group. In order to triangulate the results obtained here amdomgainsight
into the internal processes of the groups, the transcripts will be content analyzedtdrme,
the extent of memory that was really used can be analyzed; also, a compamibemtade
between the amount of information that was exchanged during discussion, and the amount that
got transferred to the actual group report; in addition, an estimate can be ratieeagork
patterns in terms of time management of each group. Further, the contensarfdhgnscripts
could open up the breadth of this research by discovering other underlying phenomena that may
be at play in the group dynamics of each experimental condition. This analysis ceukbafe
insights into the particular dynamics captured by the group factor in the HAND®Kxsis.

Also, the theory of distributed cognition offers potential for exploring the cegniti
process of the group in terms of the processes and insights that went into the group outcome.
Since there were no designated leaders in the group (except to start essttan and submit
the report), we can further analyze the transcripts to see if thereyagenarngent leadership
gualities in some members. Associated with this would be any leadershgtatiare inherent

from the interaction.
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This research also opens up avenues in the arena of distributed creativotyps. gfsing
the transcripts as a starting point for analyzing creativity, we canarenipe concept of
distributed creativity in a team with the individual level of creativity in rbera to observe
synergies at play.

Finally, since this is the first study to empirically test reprocelsgabithin the context
of synchronous computer-mediated systems, there exists great potenttehohr@xthis line of
research further by testing the effects of reprocessability underatiffsettings and using
different tasks. An interesting stream that can be analyzed in the future weotd study the
impact of artifacts, other than memory, in influencing the distributed cegmtocesses and
ultimately the performance of groups.

6.6. Conclusions

This research integrates literature from computer-mediated commamniaat small
group research relating to group relations (relational social Qapitdlgroup capabilities. It is
one of the first in incorporating the social capital lens into the computer-ediat
communication phenomenon. By proposing a controlled experimental design as our research
methodology, we analyzed the social and technical dimensions involved in synchronous group
communication. The technical dimension looked at the use of technology in terrnsf gr
memory, and the social dimensions studied the interaction of the group membersiofte
social capital and group history.

Our research makes significant contributions to the body of research on cempute
mediated communication and small group dynamics. To the best of our knowledge, while
reprocessability has been examined as a media characteristic htluontext of CMC, ours is

the first innovative experimental design to examine reprocessability ang gork within the
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context of the latest technologies available such as Google apps (spgciboogle chat and

Google docs). With the prevalence of the internet, it is most current and retedantesearch

on academic topics, and place them in the context of upcoming technological environments
Finally, we draw theoretical justification for our results, not only fiofarmation

Systems but also from social psychology and sociology, in incorporating the thelstribtited

cognition and social capital, in addition to the Media Synchronicity Theory. Tlus/th#ows

us to draw rich inferences from the social component arising from the uséarmdltegy by small

groups. The research sheds light on the concept of distributed cognition as acontipahent

in group interaction, within the context of computer-mediation. In this manner, ndxpiae

original concept of cognition as an individual trait and analyzes it as a gnatgcteristic that is

impacted by technological variables such as electronic group memory.
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APPENDICES
Appendix A — The Task

Design of an Emergency Management Website for a Urersity

Emergencies can arise in universities and corporatat any time and from various natural or manncadees. The
best way to minimize potential loss, and speechepgécovery from events such as hurricanes, sranmst fires, or
terrorist acts, etc. is to plan ahead. Emergenayagement (EM) function is critical in both the aeatc and the
corporate sectors. In academia, the universitied t@ ensure that the campus continues to funatitime event of
an emergency.

With this objective in mind, ABC University has ated an Emergency Management Operations Centehndkat
several teams working towards emergency plannirgpgredness, response and recovery. You are paispécial
Team that has been assigned to develop an emergem@gement website for the university. Your resimlity is
to ensure that ABC provides information on howeit cespond to, recover from, and mitigate the &ffeta wide
variety of disasters that could adversely affeettbalth, safety, and/or general welfare of itdestts, faculty, staff
and visitors.

Your task is to discuss with your group members and develggport with recommendations on how the
university’s emergency management (EM) website lshbe designed. The report should contain the falg
parts:

» 1. Location of the page linkindicate where within the overall university welgie you want the EM link to
be located (e.g., you want the EM link within Stoti8afety etc.)

» 2. PhasesThe report should address the following parts.damh part, describe what information you
would show (content) and how you would show therimfation (design). For example, for emergency
notification, you can include that you will havdéoam asking for contact information and show tleadtt
messages will be sent to those numbers.

o Part A:Emergency planning- what measures can be taken to plan for diffediets of
emergencies Make sure you think of the differentikiof emergencies that can arise in a
university setting.

o Part B:Emergency natification/alert how to notify the entities either before or atier
emergency. What measures do you suggest to malstuithents, staff, and faculty aware (you can
think about ways in which you can spread the mexsag

o Part C:Emergency recovery after the occurrence of an emergency, what ressuwloes the
university offer to restore the campus to a furndicstage.

You are encouraged to be as creative as possihlainyou can include the functionality of Web 2hQte EM
web page.

Your report should contain your group member useaitd the recommendations.

Please remember to log off the computer at theoétite experiment.
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Appendix B — Recruitment Statement

Informed Consent Form

The primary purpose of this study is to examineugreork within computer-mediated synchronous comuation
using various forms of group interaction historgaachnological memory. Students will be givenskta develop
a web page for emergency management for a fictiomakrsity using a system that either offers a mgnfieature
or does not. The groups will be asked to prepayeap output. By participating in this study, yoill\welp advance
research and gain experience in online group coflton. We anticipate many sessions that wiletplace in the
Vertical Campus and require about an hour per@esgh student can only participate in one session.

Students do not need to bring or have anythingttigipate in the study. All instructions will laéstributed and
fully explained before the actual experiment. gration is completely voluntaryn order to participate, you must
be 18 (years of age) and over. You may discontinue participation at any timehwitt losing the credit for
participation.

All records of this study will be kept confidentidlo one other than the PI (Viju Raghupathi) wdMe access to the
data, which will be archived in a secure locatifterause. If desired, you may see the data coliefrtam only your
participation. Any resulting publications from tlsudy will not identify individual participants bwill refer to
aggregate results.

If you have any questions regarding this reseami,can call Viju Raghupathi at (646) 312-3368 or Raquel
Benbunan-Fich at (646) 312-3375. If you have amstjans concerning your rights as a participarhii study,
you can contact the Baruch IRB office at (646)-335.

The IRB (Institutional Review Board) is a collegamamittee that protects the rights of human subjiectesearch.
For information on how your rights are protectegdti participate in this experiment, please corkaisha
Peterson, IRB Administrator (Keisha.Peterson@bacucty.edu).

By signing below, you understand and accept thagef this research study as stated above angdhbat
participation is completely voluntary.

Please check box to indicate consent:
[] Iconsentto the experiment

Student Signature Researcher Signature

Student Full Name (please print as LAST, FIRST) ateD



Appendix C — Pre-Task Questionnaire

Pleace M in complebe and aocurate information. The Information you enter will be useful In condwcting
research In the: area of synchronous commanication. Thank you.

* 1. Please enter the userid [not the full email address) that is given to you on
your index card (e.g., ENIMEMB1).

* 2. please enter your professors name. I you are not sure of the name,
please enter the course and the days/times that the class meets (this info is
neaded to give you credit for participation ).

¥ 3. Please select your
gender.

G Fuls D Tarale

il. Mlease select your student
lewel.

) unsargenasass () Gradante
¥ 5. please selact your Bge from the following ranges.
[T {2524 (s ) as- 52 {54 woe crvar
* 6. How often hawve you used the CHAT feature in gmail or any other
messaging facility?
G Hawar O iiary rarsly O Bassiral O Often O WVary ftsn

* 7. How comfortable do you feal U!il‘lﬂ the CHAT feature in ﬂ'ﬂlil or any
other mesaaging facility?

{::l ey [::] urcsmfecinile D Ftral D Eemizctasia O \ary somfrctabils

wncarmfortabis
# B. How often have you used the GOOGLE DOCS feature or any other similar
Tile !Hll"lﬂﬂ feabira?
) R () vury rarmiy {7 Wmtrat ) emimn ) viary aftan
* 9. How comfortable do you feel using the GOOGLE DOCS feature or any
ather similar fle ’hll‘iﬂﬂ featiura?

() vy () wncardartabin () Wmstrad () cemtariante () ary camfortabls

wuncarfortabie

* 10. How well do you type?

-D Wunt ard puck D Baagh ar casusl typiag D Gear tpping G sxemilers typing (>33
W arTor- fres )

* 11. How often have you worked with the other members in your group,
BEFORE TODAY?

{:} Hswr D Wy rnsly D Wmstral {::1 Cften {:} vary aftan

¥au kawvs completed the Ard part of the espariment. Faess click an SOHE. Flsans refer b the instrecticn shest far the
naxct wbap. Thask pru.

113
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APPENDIX D — POST-TASK QUESTIONNAIRE

D1 - Without Memory Groups

1. Default Section

* 1. Please enter the userid (not the full email address) that is given to you on your index
card (e.g., ENTMEME1).

g My team members and | are very close to each other (estimate this as an average for
all members).

() emengy duegres () Dsagess () etral () agres () Ewvengy agres

* 3| understand my team members and who they really are (estimate this as an average
for all members).

O Enengly dasgiee D Dz gron D Mestral O Agres O Errongly agiee

* 4_1 feel this close to my team members in my working relationship (estimate this as an
average for all members).

Q Wary distan D Distart {::I Meustral D =1 I:::l hary Close

* 5 In the past | have spent a lot of time with my team members (estimate this as an
average for all members).

() emengy dasgme () Disaren () visral () agree () mongy agree

* g My team members influence me in everyday things in my life (estimate this as an
average for all members).

O Enengly dasgiee D Dz gron D Mestral O Agres O Errongly agiee

* 7 My team members share my overall goals and values (estimate this as an average for

all members).
I::::I Etengly doegies I:::I sy o O Mestral C::I Agres C:I Etrengly agiee

*g My team members share are generally honest and truthful in the information provided

[estimate this as an average for all members).
C} Erangly daagies O [T O Meisiral O Agiaen O Brrengly agies

*g My team members are very competent in the projects in which we interact (estimate
this as an average for all members).

C} Enengly dasgiee D Dz gron O Mestral O Agres O Errongly agiee

* 0. My team members have a shared vision of the team’'s future achievements (estimate

this as an average for all members).

I:::I Etrengly diagres C:I Dissgres {::] Meutral C::I Agres C_:I Errongly agies




*q. My team members have a clear view to team’s directions (estimate this as an average
for all members).

O Etrengly diagres O Dissgres {::I Meutral O Agres O Errongly agies

g My team members have a shared vision to team’s goals (estimate this as an average
for all members).

O Erangly daagies O [T CI Meisiral O Agiaen O Brrengly agies
* 3 How do you feel about the process by which your group worked to create the report?

C}l Elrengly Sssalbies O [PESTEL P} CI Meutral O s Toned O Enengly salafes
* 4 How do you feel about the group's discussion?

O Birongly Sasdalbiled O it Do O Meisiral O Balia O Brangly salbiled
* 5. How satisfied were you with the outcome (report) of your team's task?

O Erengly Sssalbies D [aPESTEL P O Mestral C} s fomcd C:I Enengly salafes
*g Crwerall, how satisfied were you with participating in this experiment?

O Blrengly Sasdalbiled O ot Do O Mesiral O Eealia O Brengly saliled
*7_ owr group comes up with many new ideas about how a project should be done.

O Enengly dasgiee D Dz gron D Mestral O Agres O Errongly agiee
* g_if a novel idea is introduced in class, it often comes from within our grouwp.

I:'___:l Etrengly dibagies O Disaagrea C:I Meuiral I:.___:l Agram C:I EBrrongly agres
* 9 There is free and open communication within my group.

() emengy dnagres () Disagres () msstral () agres () ewengy agies

* 10. Among my friends and colleagues, | will be the first or nearly the first to try out a new
idea or method.

O Etrengly diagies {::I Dissagren D Mesiral Q Agras {::I Errengly agres

115
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* 4.1 solve problems which has caused others great difficulty.

O Erengly daagies O [RE*T CI Mesiral O Agraw O Brangly agies
*3 suggest new and better ways to achieve goals or objectives.

O Enengly dasgiee O Dz gron O Mestral O Agres C:I Errongly agiee
*a usually search out new technologies, processes, techniques and/or preduct ideas.

I::::I Etengly doegies C:I sy o O Mestral C::I Agres C:I Etrengly agiee
* 41 have worked often with the other members in my team, before today.

() emengy dasgine () Disagron () varal () agrus () mengy agres
* 5 My team works together better than most other teams on which | have worked.

l:'___::l Etrengly diagies D Dissagren {:] Mesiral O Agran I:::I Errengly agres

g My teammates and | help each other better than most other teams on which | have
wiorked.

C:I Erangly daagies O [T D Meisiral O Agiaen O Brrengly agies
*q My teammates and | get along better than most other teams on which | have worked.

O Etrengly diagies D Dissagren D Mesiral O Agras D Errengly agres

*g Hawing access to a chat transcript that showed the group discussion would have
been useful for our task.

() smongy dasgwe () Daagren O et () agree () mengy agree
* 9 If we had access to a chat transcript we would have referred to it often.

() emengy dnagres () Disagres () msstral () agres () ewengy agies
* q0. Having access to a chat transcript would add to our task performance.

C:l Etrengly disgies D Dissagren D Mesiral I:::l Agran D Errengly agres
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D2- With Memory Groups

1. Default Section

* 1. pigans enter the uasrd {not the full emall address) that ks given to you on your indax
card (&.0.. ENIMEMEB1).

* 3 My team members and | are very closs to sach other [estimats this as an average for
all members].

() crogp uagees () Dmagres T e T s T sarongey agres

* 3_ | undarstand my team membera and who thay really ans (estimats this aa an averags
for all memibers).

{7 crogp uagees () Dmagres () T was (T sarongey agres

* 4| el thi= closs to my team members In my working relationship (satimate this as an
averags for all members).

* 5_In the paat | have spent & ot of Hme with my team mambers (sstimate this as an

avaraps for all members).
{:}hmmw {:}n-gu Ouun {::luu {:}mmqu

* g. My tsam members Influsnce me In sveryday things In my Wfs jsetimats this as an
averags for all members).
() gy fagms () Cmgrea () st [T () thrngin agrma

* 7. My team members shara my overall goals and valuss [esfimats this as an averags for
all members).
Dhmﬂlw C}Mu G'ﬂm D'a’u Ohmqu

* g My team members shara ars genarally honsst and truthful In the Information proviged
|eatimats thiz 38 an averags for all members).

{:lhnrmﬂ.lw {}Mu I:::I'Hm D'a’u Ghmqu

* 3_ My tsam members are very compatant In the projacts In which we interact (satimats
thi= as an average for all mambera).

) svwgpmmagna () Dmagrns () v ™ ) gy agrms

* 10, My feam membars have 3 sharsd vislon of the team's futurs achlevements {estimate
thi= as an average for all membera).

() cmmngy s () Conagres () st [ [@ T
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# 1. My team mambers: have a clear view to team's dirsctions (sstimate this a8 an average

for all memibsers].

Dhmm {:}n-gu O'\hun Ouu {j-sumqu
*2_ My team mambers: have a sharsd visicn to team's goals [setimata this as an average

for all memibsers].

Dhmm Gn-qu Guuu {}uu Dhmqu
* 3. How do you fesl about the procass by which your group worked to creats the report?
* 4_How do you fel about the group's discussion?

# 5. How satisfied were you with the outcoms (raport) of your team’s task?
* g. owerall, how aatisfisd wers you with participating In this sxpsrimant?
* 7_0ur group comes up with many naw Ideas about how a project should bs done.

Dhmm C}n-g-. O‘lﬂm -C.luu Dhmqu
* 8. If a novel Idea Is Introducsd In class, I often comes from within cur group.

Dhmm n::}n-gu C:l'\hun {:'luu {:}sumqu
*3_Thers ke fres and cpan communication within my group.

Dhmm l::}muu G'\lum Guu Ohmuu

* 10, Among my friends and collagues, | will ba the first or nearty the first to fry cut a naw
Idsa or method.

Dhmm DM- O\lun Duu Ohmuu




* 1. | solve problams which has caused others great difficulty.
Dhmm Dlhﬂu O ety 'DH’H Dhmuu
* 3| suggest new and betier ways to achlove goals or objectives.

Dhmm C}Mu O ey Duu Ghmuu
# 3.1 usually ssarch out new technologles, processes, techniques andlor product lgeas.
Dhmm l::}hlgu Ou«n {}uu l:}sumqu

* 4| have worked often with the other membars In my taam, befors today.
{:}Ihmm {}Mu I::] “hwrTh D'a’u Ghmqu

* 5_My team works fogether battar than most other teams on which | have worked.
Dhmm On-gu Dhﬂ -Du—. {:}hmqu

* g My teammiates and | halp sach other betier than most ofther teams on which | have
workad.

() tamngy fagma () Cmgrea () st [T () gy agrms
# 7_my tsammates and | gat aleng better than most other teama on which | Rave worked.
'Dhmm l::}n-gu l:j'\hun {::luu l:}sumqu
* g, The chat transcript was very useful Tor our task.

{:}hmm {}Mu I:::I'Hm D'a’u Ghmqu
* 3. wWa refarmed to the chat franscript often.

Dhmm On-gu O'\hu:: -Du—. Dhmqu
* 10, Without the chat transcripd we would hawe besn lost In preparing the final raport.

() gy tuagms () Cuagres [@ T [ () strmngiy agren

Thusnk ol vy Miuch for Comaeing H By Tol e Mo Becer'ully CoTEEted 1 e iTent Ve apprecias oot b
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APPENDIX E — CHAT STARTER INSTRUCTIONS

Appendix E1: Chat Starter Instructions - For With Hi story/With Memory Condition

You have been assigned to start your group chatosefor your group.

a.

b.

f.

Go to the left side of the screen with Inbox etou¥vill see “- Chat”.

You will see the userid of member2 and member3. Wibisee a green button next to the userid if they
online. If you don’t see the green button wait Littey get online.

Move the mouse over the userid of member2 (e.glpeemb?2).
You will see a dialog box witkmail, Chat andMore. Click on “Chat”.

A chat window will open up to the right corner bétscreen. You will see three icons. Click on tunithat
shows a + sign with a person (as you move your matishould read “Add people to this chat”).

In the empty box that comes up, type the useriefber 3 (e.g., em1memb3). Click on Invite.

NOTE: Make sure that you invite ONLY YOUR group members.

g.

a.

The chat window will read “This is a group chat. EMEMB2 has joined. EM1MEMB3 has joined.”

Note: If for any reason any one member does not shoasujpined” in the group chat session repeat steps
through (e). All members should show up in the grohat.

To maximize the chat window, click on the middleoar at the top right corner (which reads “pop-ou¥'pu
can start your group chat and discuss the taskywmitin group.

When the facilitator announces the end of discussine, refer back to theENERAL INSTRUCTIONS
handout for Part Il (b) - Report Creation.
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Appendix E2: Chat Starter Instructions - For Without History/With Memory Condition

You have been assigned to start your group chatosefor your group.

a.

b.

Go to the left side of the screen with Inbox etouXvill see “- Chat”.

You will see the userid of member2 and member3. Wibsee a green button next to the userid if they
online. If you don’t see the green button wait Littey get online.

Move the mouse over the userid of member2 (e.glpaemb?2).
You will see a dialog box witkmail, Chat andMore. Click on “Chat.”

A chat window will open up to the right corner bétscreen. You will see three icons. Click on tumithat
shows a + sign with a person (as you move your matishould read “Add people to this chat”).

In the empty box that comes up, type the useriefber 3 (e.g., amlmemb3). Click on Invite.
NOTE: Make sure that you invite ONLY YOUR group membersee the number after “am”.
The chat window will read “This is a group chat. AMEMB2 has joined. AM1IMEMB3 has joined.”

Note: If for any reason any one member does not shoasujpined” in the group chat session repeat steps
through (e). All members should show up in the grohat.

To maximize the chat window, click on the middleoar at the top right corner (which reads “pop-ou¥'pu
can start your group chat and discuss the taskyweitin group.

When the facilitator announces the end of discussine, refer back to theENERAL INSTRUCTIONS handout
for Part Il (b) - Report Creation
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Appendix E3: Chat Starter Instructions - For With Hi story/Without Memory Condition

As memberl, you are assigned to start your groapsgssion for your group.

a.

b.

Go to the left side of the screen with Inbox etou¥vill see “- Chat”.

You will see the userid of member2 and member3. Wibisee a green button next to the userid if they
online. If you don’t see the green button wait Littey get online.

Move the mouse over the userid of member2 (e.dgmemb?2).
You will see a dialog box with Email, Chat and Mo@ick on “Chat.

A chat window will open up to the right corner bétscreen. You will see three icons. Click on tumithat
shows a + sign with a person (as you move your matishould read “Add people to this chat”).

In the empty box that comes up, type the useri@iber 3 (e.g., enlmemb3). Click on Invite.
NOTE: Make sure that you invite ONLY YOUR group members.
The chat window will read “This is a group chat. BHEMB2 has joined. ENIMEMB3 has joined.”

Note: If for any reason any one member does not shoasujpined” in the group chat session repeat steps
through (e). All members should show up in the grohat.

To maximize the chat window, click on the middleoar at the top right corner (which reads “pop-ou¥'pu
can start your group chat and discuss the taskyweitin group.

When the facilitator announces the end of discussine, refer back to theENERAL INSTRUCTIONS handout
for Part 1l (b) - Report Creation.
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Appendix E4: Chat Starter Instructions - For Without History/Without Memory Condition

As memberl, you are assigned to start your groapsgssion for your group.

a. Go to the left side of the screen with Inbox ¥wu will see “- Chat”.

b.

You will see the userid of member2 and member3. Wibsee a green button next to the userid if they
online. If you don'’t see the green button wait Littey get online.

Move the mouse over the userid of member2 (e.dgmamb?2).
You will see a dialog box with Email, Chat and Mo@ick on “Chat”.

A chat window will open up to the right corner bé&tscreen. You will see three icons. Click on tumnithat
shows a + sign with a person (as you move your matishould read “Add people to this chat”).

In the empty box that comes up, type the useri@iber 3 (e.g., an1memb3). Click on Invite.
NOTE: Make sure that you invite ONLY YOUR group members.
The chat window will read “This is a group chat. AMEMB?2 has joined. ANIMEMB3 has joined.”

Note: If for any reason any one member does not shoasujpined” in the group chat session repeat steps
through (e). All members should show up in the grohat.

To maximize the chat window, click on the middleoar at the top right corner (which reads “pop-ou¥'pu
can start your group chat and discuss the taskyweitin group.

When the facilitator announces the end of discussine, refer back to theENERAL INSTRUCTIONS
handout for Part Il (b) - Report Creation.
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APPENDIX F — GENERAL INSTRUCTIONS (8 versions : F1 through F8)

Appendix F1: General Instructions for Chat Starter — For With History/With Memory

There are three parts to this experiment. Forchadit, all parts will have to be completed.

Log on to the computer using your Baruch id andspasd.

PART I Pre-task Survey (5 minutes)

Go tohttp://www.surveymonkey.com/s/3KK8TKMnd answer the survey questions.
Use the userid that is shown on your first indexdclow, continue to Part II.

PART IlI: Chat Session and Report Creation

[ ]

You are part of & member group. You must work as a group on the task desdrin theTask handout.
Read the Task handout now and then proceed tme(ayv.

(a). Chat session (20 minutes) -you & your group will discuss the task.

T VYVVVVYVY

VVVVVYVYY

Go to:http://mail.diss1l.com

Login with the userid and password given on yodeicard.

You have been assigned to be the chat starteofargroup.

Read the handout calle@arting the Chat session” for instructions on starting a group chat.
Wait for the facilitator to notify completion of ahsession (20 minutes).

Stop the chat and proceed to (b) below.

b). Report Creation (20 minutes) -you & your group will use google docsto create your group report.

At the top left corner of the screen, you will $éeil, Calender etc. Click on “Documents.”
Click on the file “Group Report” to open it. Stéyping into the report.

Any time you enter info in the report, click on {&4d icon so the other members can see it.
At the end of 20 min, click on File / Rename. Repan your userid (e.g., emlmembl).
(NOTE: this is needed to give credit)

Close all the windows and log out of the account.

Proceed to Part Ill.

Part lll: Post-task Survey

[ ]

Please answer all questions at this $itga://www.surveymonkey.com/s/MXV3PVQ
Enter the userid shown on your index card.
When you are finished, please notify the facititaReturn all handouts and cards.

THANK YOU FOR YOUR PARTICIPATION!
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Appendix F2: General Instructions for other two menbers — For With History/With Memory
There are three parts to this experiment. Forchatlit, all parts will have to be completed.
Log on to the computer using your Baruch id andsyasd.

PART I: Pre-task Survey (5 minutes)

Go tohttp://www.surveymonkey.com/s/3KK8TKMnd answer the survey questions.
Use the userid that is shown on your first indexdclow, continue to Part Il.

PART II: Chat Session and Report Creation

You are part of 8member group. You must work as a group on the task desdrin theTask handout.
Read the Task handout now and continue to (a).

[ ] (a).Chatsession (20 minutes): you & your group will discuss the task.

Open Internet Explorer and gohitip:/mail.dissl.com

Login with the userid and password given on yodekcard.

On the left side of the screen you can see folsierh as Inbox and “- Chat” with a box below it.
Wait for member 1 to start a group chat (if you gg@rompt inviting you to chat, click “Yes”).
The group chat window will open up with the wordMIIMEMB1 has joined. EM1MEMB2 has
joined.”

Click on the middle arrow at the top right cornehich reads “pop-out”) to maximize.

You can now chat and discuss how you want to ctbateeport mentioned in the task handout.
DO NOT USING GOOGLE DOCS NOW. ONLY CHAT!

When the facilitator announces the end of 20 mi)gtop the chat discussion.

Proceed to (b).

VVVVY VVVVYVY

[ 1 (b). Report Creation (20 minutes) you & your group will use google docs to create your group report.

At the top left corner of the screen, you will $éeil, Calender etc. Click onDocuments.”

Click on the file ‘Group Report” to open it. Start typing into the report.

Any time you enter info in the report, click on {&d icon so the other members can see it.

At the end of 20 min, your member 1 should renameeréport for the group (he/she has instructions).
Confirm that the report is renamed (click view/add

Close all windows. Log out of the account.

Proceed to Part lll.

VVVVVYVYY

Part Ill: Post-task Survey (10 minutes)

[__] Go tohttp://www.surveymonkey.com/s/IMXV3PVCand answer all questions.
Use your userid shown in the index card.
When done, close all the windows. Return all hamsland index cards.

THANK YOU FOR YOUR PARTICIPATION!
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Appendix F3: General Instructions for Chat Starter — For Without History/With Memory

There are three parts to this experiment. Forchatlit, all parts will have to be completed.

Log on to the computer using your Baruch id andsyasd.

PART I: Pre-task Survey (5 minutes)

Go tohttp://www.surveymonkey.com/s/3KK8TKMnd answer the survey questions.
Use the userid that is shown on your first indexdcBlow, continue to Part Il.

PART II: Chat Session and Report Creation

[ ]

You are part of 8member group. You must work as a group on the task desdrin theTask handout.
Read the Task handout now and then proceed tme(ayv.

(a). Chat session (20 minutes) -you & your group will discuss the task.

VVVY T VVVVVY

\ %4

Go to:http://mail.diss2.com

Login with the userid and password given on yodekcard.

You have been assigned to be the chat starteofargroup.

Read the handout calle@arting the Chat session” for instructions on starting a group chat.
Wait for the facilitator to notify completion of ahsession (20 minutes).

Stop the chat and proceed to (b) below.

b). Report Creation (20 minutes) you & your group will use google docs to create your group report.

At the top left corner of the screen, you will 3éail, Calender etc. Click on “Documents.”

Click on the file “Group Report” to open it. Stéyping into the report.

Any time you enter info in the report, click on 1&d icon so the other members can see it.

At the end of 20 min, click on File / Rename. Reaams your userice(g., amlmembl).
(NOTE: this is needed to give credit)

Close all the windows and log out of the account.

Proceed to Part Ill.

Part lll: Post-task Survey

[ ]

Please answer all questions at this $itga://www.surveymonkey.com/s/MXV3PVQ
Enter the userid shown on your index card.
When you are finished, please notify the facititaReturn all handouts and cards.

THANK YOU FOR YOUR PARTICIPATION!
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Appendix F4: General Instructions for other two menbers — For Without History/With Memory

There are three parts to this experiment. Forchadit, all parts will have to be completed.
Log on to the computer using your Baruch id andspasd.
PART I: Pre-task Survey (5 minutes)

Go tohttp://www.surveymonkey.com/s/3KK8TKMnd answer the survey questions.
Use the userid that is shown on your first indexic&low, continue to Part Il.

PART IlI: Chat Session and Report Creation

You are part of & member group. You must work as a group on the task desdrin theTask handout.
Read the Task handout now and continue to (a).

] (a). Chat session (20 minutes): you & your group will discuss the task.

» Go tohttp://mail.diss2.com

» Login with the userid and password given on yodeicard.

» On the left side of the screen you can see folsigch as Inbox and “- Chat” with a box below it.

» Wait for member 1 to start a group chat.

» The group chat window will open up with the words\1MEMB1 has joined. AMIMEMB2 has
joined.”

» Click on the middle arrow at the top right cornehich reads “pop-out”) to maximize.

» You can now chat and discuss how you want to cithateeport mentioned in the task handout.

» DO NOT USING GOOGLE DOCS NOW. ONLY CHAT!

» When the facilitator announces the end of 20 meutop the chat discussion.

» Proceed to (b).

[ 1 (b). Report Creation (20 minutes) you & your group will use google docs to create your group report.

At the top left corner of the screen, you will éail, Calender etc. Click onDocuments.”

Click on the file ‘Group Report” to open it. Start typing into the report.

Any time you enter info in the report, click on 1&d icon so the other members can see it.

At the end of 20 min, your member 1 should renameeréport for the group (he/she has instructions).
Confirm that the report is renamed (click view/isdd

Close all windows. Log out of the account.

Proceed to Part Ill.

VVVVVVY

Part lll: Post-task Survey

I:I Go tohttp://www.surveymonkey.com/s/MXV3PV@nd answer all questions.
Use your userid shown in the index card.
When you are finished, please notify the facititaClose all the windows.
Return all handouts and cards.

THANK YOU FOR YOUR PARTICIPATION!
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Appendix F5: General Instructions for Chat Starter — For With History/Without Memory

There are three parts to this experiment. Forchadit, all parts will have to be completed.
Log on to the computer using yoBaruch id and password.
PART I Pre-task Survey (5 minutes)

Go tohttp://www.surveymonkey.com/s/3KK8TKMnd answer the survey questions.

In the survey, please enter the userid that is atawyour first index card (e.g., enlmemb1). Now,
continue to Part Il.

PART II: Task - Chat Session and Report Creation

You are part of 8-member group. Read the Task handout to see the detatledfisk you will work on, with your
group. You will first chat about the task and théh use google docs to create the report.
Proceed now to (a) below.

[ ] (a).Chat session (20 minutes) you & your group will discuss the task

Open Internet Explorer and go tdtp://mail.nextcenturysystems2.com

Login with the userid and password given on yorst index card.

You have been assigned to be the chat starteofargroup.

Now, read the handout callegtarting the Chat session” for instructions on starting a group chat.
Wait for the facilitator to notify completion of ahsession (20 minutes).

Sign out of your current account. Proceed to (dvse

VVYVYYVYVY

|:| (b). Report Creation (20 minutes)

» Open Internet Explorer (not Firefox) and gohttp://mail.diss4.com

» Log in with the userid/password on tseeond index card.

» At the top left corner of the screen, you will $ail, Calender etc. Click on “Documents.”

» Click on the file “Group Report” to open it. Stayping into the report.

» Any time you enter info in the report, click on 1&& icon so the other members can see it.

» When the facilitator announces the end of the sasslick on File / Rename. Rename as your userid
(e.g., enlmembl.doc).

» Close all the windows and log out of the account.

> Proceed to Part lIl.

Part lll: Post-task Survey (10 minutes)

Please answer all questions at this $itia://www.surveymonkey.com/s/MXKJZC7
Enter the userid that was shown on the first inchaxd.
When you are finished, please notify the facititaReturn all handouts and cards.

THANK YOU FOR YOUR PARTICIPATION!
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Appendix F6: General Instructions for the other twomembers — For With History/Without Memory
There are three parts to this experiment. Forchadit, all parts will have to be completed.
First, log on to the computer using your Barucldetit id and password.

PART I Pre-task Survey (5 minutes)

l;l Go tohttp://www.surveymonkey.com/s/3KK8TKMnd answer the survey questions.
n the survey, please enter the userid that is slmwyour index card (e.g., enlmemb2). Now, comtittuPart II.

PART IlI: Chat Session and Report Creation
You are part of 8-member group. Read the Task handout to see the detailedfsk you will work on,
with your group. You will first chat about the tagkd then will use google docs to create the repodceed now to

(a) below.

] (a). Chat session (20 minutes): you & your group will discuss the task.

Open Internet Explorer and gohtip://mail.nextcenturysystems2.com
Login with the userid and password given on yfing index card.
On the left side of the screen you can see folsierh as Inbox and “- Chat” with a box below it.
Wait for member 1 to open the group chat window.
The group chat window will open up with the word&N1MEMB1 has joined. ENIMEMB?2 has
joined.”
Click on the middle arrow at the top right cornehich reads “pop-out”) to maximize.
You can now chat and discuss how you want to ctbateeport mentioned in the task handout.
DO NOT USE GOOGLE DOCS NOW. ONLY CHAT!
When the facilitator announces the end of 20 miute
o0 close the group chat and other windows.
0 sign out of your current account.
Proceed to Report Creation below.

VVYVVY

YV VYV

Y

[ 1 (b). Report Creation (20 minutes) you & your group will use google docs to create your group report.

Open Internet Explorer (not Firefox) and gotitp:/mail.diss4.com

Log in with the userid/password on tseeond index card.

At the top left corner of the screen, you will 3éail, Calender etc. Click on “Documents.”

Click on the file “Group Report” to open it. Stéyping into the report.

Each time you enter info in the report, click ora¥8” icon so the other members can see it.

At the end of 20 min, your member-1 should renameeréport for the group (he/she has instructions).
Confirm that the report is renamed (click view/iad}.

Close all windows. Log out of the account.

Proceed to Part lll.

VVVVVYVVY

Part Ill: Post-task Survey (10 minutes)

I:I In Internet explorer, go tottp://www.surveymonkey.com/s/MXKJZC7
Use your userid in thgacond index card.
When done, close all the windows. Log off. Retalfrhandouts and index cards.

THANK YOU FOR YOUR PARTICIPATION!
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Appendix F7: General Instructions for the Chat Stater — For Without History/Without Memory
There are three parts to this experiment. Forchadit, all parts will have to be completed.

Log on to the computer using your Baruch id andspasd.

PART I: Pre-task Survey (5 minutes)

Go tohttp://www.surveymonkey.com/s/3KK8TKMnd answer the survey questions.
Use the userid that is shown on your first indexic&low, continue to Part Il.

PART IlI: Chat Session and Report Creation

You are part of & member group. You must work as a group on the task diesdrin theTask  handout.
Read the Task handout now and then proceed tel(ewb

[ ] (). Chatsession (20 minutes):

Open Internet Explorer and go tutp://mail.diss3.com

Login with the userid and password given on yorst findex card.

You have been assigned to be the chat starteofargroup.

Read the handout calle@arting the Chat session” for instructions on starting a group chat.
Wait for the facilitator to notify completion of ahsession (20 minutes).

Sign out of your current account. Proceed to (e

VVYVYVVY

I:I (b). Report Creation (20 minutes)

Open Internet Explorer (not Firefox) and goltttp:/mail.diss5.com

Log in with the userid/password on tseond index card.

At the top left corner of the screen, you will $éeil, Calender etc. Click on “Documents.”
Click on the file “Group Report” to open it. Stéyping into the report.

Any time you enter info in the report, click on {&d icon so the other members can see it.
At the end of 20 min, click on File / Rename. Rerams your userid (e.g., anlmembl).
Close all the windows and log out of the account.

Proceed to Part lll.

VVVVVYVYVYYVY

Part Ill: Post-task Survey (10 minutes)

Please answer all questions at this $itia://www.surveymonkey.com/s/MXKJZC7
Enter the userid that is shown on the second icdec.
When you are finished, please notify the facititaReturn all handouts and cards.

THANK YOU FOR YOUR PARTICIPATION!
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Appendix F8: General Instructions for the other twomembers — For Without History/Without Memory

There are three parts to this experiment. This banexplains step-by-step what you need to do.
Direct any questions to the facilitator. Check off the associated box as you complete parth

First, log into the computer using your studerad password.
PART I: Pre-task Survey (5 minutes)

] Go tohttp://www.surveymonkey.com/s/3KK8TKMnd answer the survey questions.
Use the userid that is shown on your first indasdc Now, continue to Part Il.

PART IlI: Chat Session and Report Creation

You are part of & member group. You must work as a group on the task desdrin theTask handout.
Read the Task handout now and continue to (a).

] (a). Chat session (20 minutes): you & your group will discuss the task.

Open Internet Explorer and gohtip://mail.diss3.com
Login with the userid and password given on yfing index card.
On the left side of the screen you can see folsierh as Inbox and “- Chat” with a box below it.
Wait for member 1 to open the group chat window.
The group chat window will open up with the wordsN1MEMB1 has joined. ANIMEMB2 has
joined.”
Click on the middle arrow at the top right cornehich reads “pop-out”) to maximize.
You can now chat and discuss how you want to ctbateeport mentioned in the task handout.
DO NOT USING GOOGLE DOCS NOW. ONLY CHAT!
When the facilitator announces the end of 20 miute
o0 close the group chat and other windows.
0 sign out of your current account.
Proceed to Report Creation below.

VVVYVVY

Y VYV

Y

[ 1 (b). Report Creation (20 minutes) you & your group will use google docs to create your group report.

Open Internet Explorer and go tdtp://mail.diss5.com

Log in with the userid/password on tseeond index card.

At the top left corner of the screen, you will 3éail, Calender etc. Click on “Documents.”

Click on the file “Group Report” to open it. Stéyping into the report.

Each time you enter info in the report, click ora¥8” icon so the other members can see it.

At the end of 20 min, your member-1 should renameeréport for the group (he/she has instructions).
Close all the windows and log out of your account.

Proceed to Part IlI.

VVVVVVYVYVYY

Part lll: Post-task Survey (10 minutes)

I:I Open IE and go thbttp://www.surveymonkey.com/s/MXKJZC7
Use your userid in thgecond index card.
When done, close all the windows. Log off. Retalfrhandouts and index cards.

THANK YOU FOR YOUR PARTICIPATION!
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Appendix G — Judges Report Rating Form

1. Default Section

Thank yeu fer participating in the faisarch as an axpart judga. PlaskEs read tha rapars included = yvour packega and fll

eul cha suivay o asch.

¥ 1. Please enter your last name.

|
¥ 2. Please enter the report number that appears in the name of the file after

group report (e.g.,, EN1IMEMB1)
|

Faf tha fellewsng, plaasae neta Che axteas? 15 shich vou agram o dsagren with tha fellasing statamants regedng ha

Ppst pou goa curreslly avelusting.

¥ 3. Presentation: This report is well-written, organized and the thoughts are
expressad with clarity.

D Strengly D Disagres D Samewhst D Naskral G Samawhat O Agran {:} Strengly

dissgran daagraa sgren Baraa

* 4, Strength: This report makes recommendations that are well supported.

Y oveegy [ osagren ) samewner )ttt (3 Somuwhit (] dgrae {7 sangly

disagran daagraa agran Baraa

¥ 5, Breadth: This report offers a wide range of ideas.

D Steergly [:ﬁ Cesagres C:] Samewhel D hautral C} Samumhal [:] Ay raa C} Strangly

dissgran daagraa sgren Baraa

¥ G, Depth: The ideas presented are discussed in great depth.

([C) seeegly  [_) sagran  [C) Somewher  [) betrsl  (} somewhat ) Agree {3 swrengly

disagran daagraa agran Baraa

¥ 7, Innovativeness: The ideas presented are innovative and insightful.

O Srrangly O Disagran D Samewhal O Neautral O Samawhal O Agrasa O Srengly

dissgran daagraa sgren Baraa

¥ 8. Considering all the above criteria, how would you rate the overall quality
of this report from 0-100%7? Please enter a whole number without
decimals.

Thank y&su fae your time ard alfamn.
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Appendix H — Index Items

Index/Variable Name Survey ltems

Relational Closeness » My team members and | are very close to each ¢éstimate this as ar
average for all members).

» |l understand my team members and who they readlyemtimate this as
an average for all members).

» | feel this close to my team members in my workielgtionship
(estimate this as an average for all members).

» Inthe past | have spent a lot of time with my teasmbers (estimate

this as an average for all members).

My team members share my overall goals and values.

| have worked often with the other members in namebefore today.

My team members influence me in everyday thingsiyrife (estimate

this as an average for all members).

YV VYV

Relational Trust and
Shared Goals

My team members are generally honest and truthftie information
provided (estimate this as an average for all mes)be

My team members are very competent in the projactgich we
interact (estimate this as an average for all mes)be

My team members have a shared vision of the tefamoise
achievements (estimate this as an average foreatibrars).

My teams members have a clear view to team's éirecfestimate this
as an average for all members).

» My team members have a shared vision to team's ¢estimate this as
an average for all members).

vV VWV V

A\

A\

Perceived Performance How do you feel about the process by which youugraorked to
create the report?

How do you feel about the group's discussion?

How satisfied were you with the outcome (reportyofir team's task?
Overall, how satisfied were you with participatinghis experiment?
Our group comes up with many new ideas about hprogct should
be done

If a novel idea is introduced in class, it oftemmes from within our
group.

There is free and open communication within my grou

YV VVY

A\

Y|V

Group History My team works together better than most other teamshich | have
worked.

» My teammates and | help each other better than atbst teams on
which | have worked

My teammates and | get along better than most dé@@ns on which |

have worked.

Y

Group Memory The chat transcript was very useful for our tasle(hry groups).

Having access to a chat transcript that showedtep discussion

would have been useful for our task (No memory gsdu

We referred to the chat transcript often (Memormyugs).

If we had access to a chat transcript we would heferred to it often

(No memory groups).

Without the chat transcript, we would have beenilopreparing our

final report (Memory groups).

» Having access to a chat transcript would have atiwedr task
performance (No memory groups).

VV VYV

A\
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Appendix | — Alternate Assignment for Non-Participants

Please write a one to two page essay on whethehsymous communication (via chat software) and
access to memory of group interactions (for exapughiat transcript on gmail) can be beneficial &arh

productivity in small groups where the task regaisecreative solution. Please include your lastfeessdnames and
class.
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