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ABSTRACT

The main purpose of this study is to find whethietual teams perform as effectively
as face-to-face teams and if not, whether soluticars be derived to improve the
levels of performance. To this end, the study caempathe performance and
satisfaction perception levels of virtual teamshwice-to-face teams in a learning
environment. In order to develop a sound framewlorkthe research, a detailed
literature review of prior research encompassiagtsatisfaction and performance in
face-to-face and CMC (Computer Mediated Commurocdtsupported environments
was undertaken. Additionally the researcher peréara meta-analysis of previous
research studies and from these was able to buresearch framework to fit the
particular context of this study. This frameworksh&trong statistical power and a

solid theoretical base.

The design of the study included the developmeiat gfoup assignment which could
be applied in both a face-to-face (FTF) and virtigam (VT) environment. Students
enrolled in a fundamental unit for a bachelor oSihass course MIS1100 were
chosen as the subjects. Quantitative (Structuredafian Model, SPSS) and

gualitative methods (interview, discourse analysisje applied for data analysis.

Findings are summarised as follow:

(1) The perception of performance and satisfacttthin FTF groups is higher than
that for VT groups.

(2) The three factors: communication, relationshipilding and cohesion show
significant impacts on the performance and satigfacin FTF groups, which

implies that FTF groups tend to be social-oriented.



(3) The three factors: communication, relationshiplding and collaboration show
significant impacts on the performance and satigfacfor VT groups, which
implies that VT groups tend to be both social-adeernand task-oriented.

(4) FTF groups would achieve better performandleay followed regular
communication patterns. VT groups would have bgiteformance levels if their
communication patterns followed the pattern: pree®scontent® process>

content.

In addition, five methods to improve the performarand satisfaction of VT are
proposed: (1) Posting well-organised informatia2), Building strong relationships;
(3) Increasing “process gain” activities and desmag “process loss” activities; (4)
Providing instructions and facilitation for the dission of process and content
equally, and to achieve better communication paste(5) Minimising members’

absences.

Future research should investigate more scenanidgagtors affecting virtual teams.

Varied scenarios combine different technologiesjrenments and tasks while other

factors include participation, commitment, trust @ulture.
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Key Terms and Abbreviation

(1) CMC (Computer Mediated Communication): Usingmputer technology to
communicate. For example, communicating throughofi®dackboard, email and

conference call.

(2) Cohesion: “a dynamic process that is refleatedhe tendency for a group to
collaborate and remain united in the pursuit ofintgtrumental objectives and/or
for the satisfaction of member affective needs.

(3) Collaboration: working in conjunction with ahet or others to finish the tasks.

(4) Communication Pattern: a specific characteristi arrangement shown in the
communication process.

(5) Content Analysis: a research method used terahte the presence of certain
words or concepts within texts or sets of textse Tresence, meanings and
relationships of such words and concepts can bé&sathto make inferences
about the messages within the texts.

(6) FTF: face-to-face meeting. It is used to pres&iF teams” which run with
face-to-face meetings.

(7) Meta-analysis: a set of statistical procedulesigned to accumulate experimental
and correlational results across independent Suithat address related sets of
research questions.

(8) TEMPO system: a coding system developed byrgatet al. (1989) to be used to
code the contents of group activities.

(9) VT (Virtual Teams): a team with a small group people who work through
computer communication technology for a specifiecppse, normally without
face-to-face meetings.

(10) Virtual Team Processes: a series of actioasléad virtual teams to complete the
jobs. They may include both task and social ac¢isit

(11) Virtual Team Performance: The quality and @ffeeness of execution of virtual
teams in performing the tasks.
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Chapter 1 Overview

1.0 Chapter Introduction and Structure

Background H Objectives H Resegrch
questions

Significance of
L this study

Overview of the%s

Figure 1.0 The structure of Chapter 1

The purpose of Chapter 1 is to give an overallupetof this thesis. Firstly the
background of this study and the current problefmgirtual teams are explained. It
guides the objectives of this study and researastquns, followed by the six key
aspects of the significance. At the end of thisptéia the overview of this thesis is
introduced. The brief processes and summarisednfisdof Chapter 2 to 7 are

provided.

1.1 The Background of This Study

According to Toffler's (1980) Four Ages of Orgartiba Model, the ideal typology

for organizations in the present day is a netwankormation-based, electronically
connected and globally interdependent. Computevarés are changing the way that
people and organizations work and communicate (Aswhe& Shane, 2002). This has
led to a trend where increasingly teams do not wade-to-face but interact via a
computer-mediated communication system (DriskelR&dtke, 2003). The trend is

towards “virtual teams”- a different way of working

The meaning of “virtual” in the Oxford English Diahary is “not physically existing
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as such but made by software to appear to do sotfie point of view of the program
or the user”. This definition identifies two keyarfacteristics: “virtual” does not exist
in a practical sense - it cannot be touched orarsl to observe; “virtual” is highly

dependent on information technology.

What, then is meant by “virtual teams”? According3eyskens et al. (1996), a virtual
team is a temporary gathering of individuals whe esnnected through information
technologies working across time and space toHiaiggoal. Virtual team members
are typically “geographically dispersed”, “lack shé social context” and “lack
face-to-face encounters” (Sarker et al., 2003). ridoet al. (2002) define “virtual
teams” as “involves the creation of a team to naespecific objective or complete a
specific task. They are goal-oriented, temporaxy @dsbanded once the goal has been
achieved” (p. 23). Lipnack and Stamps (2000) defimual teams as “a group of
people who work interdependently with a shared psepacross space, time, and

organization boundaries using technology” (p. 18).

From these definitions, this study defines “virtdeadms” (VT) as “a team with a
small group of people who work through computer samication technology for a
specific purpose without face-to-face meetings”isTthefinition encompasses three
important issues. “Virtual teams” (VT) consistsaoémall group of people, typically
less than 10. According to a review of VT resealsh Powell et al. (2004),
approximately 90% of published articles have a dangize of less than eight
individuals. Indeed, Lipnack and Stamps (2000) ssgghat a group with 4-7
members is like a family where it is easy to binlimacy and communication and so
ideal for VT. Secondly, VT exists temporarily forsgecific purpose. For example,

stagehands gather together for a show and are s$isthiwhen the show ends. A
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group of movie actors play movies together and allies after the movies are
completed. Finally, VT uses Computer-Mediated Comication (CMC) to
communicate with each other without face-to-facetings. Some virtual teams hold
a Face-To-Face (FTF) meeting intermittently andeson member relationships are
more complex and further it is not easy to identtg effect of every factor. For
example, Kirkman et al. (2004) added FTF meetingsrtual teams’ processes to test
the effect of the moderating variable “FTF” betwesnpowerment and performance
on virtual teams. This kind of virtual teams does it the definition of this study and

so combined VT-FTF meetings are excluded fromghusly.

It is said that the use of VT can improve businasgormance dramatically (Lipnack

& Stamps, 2000, p. 22; Roebuck & Britt, 2002; Fatsal., 2004):

(1) They can cut costs by reducing travel coststamnel.

(2) They can shorten cycle time by changing fromiateto parallel processes,
building better communications and establishing enowidespread trust
relationships.

(3) They can increase innovation by accommodatingremvaried opinions,
motivating new products and processes and promotieyy development
synergies.

(4) They can facilitate leveraged learning by estimg knowledge in the natural
situation of doing the jobs, gaining broad accessexpertise and sharing

experiences.

Although studies on the performance and satisfaaifo/T and traditional FTF teams
show a variety of findings, generally the perforimaand satisfaction of VT does not

outperform traditional FTF. Warkentin et al. (199f)died VT versus FTF teams in a
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web-based conference system and found that therpeahce and satisfaction of
virtual teams was lower than FTF teams. Due tcatheence of FTF meetings in VT,
it is not easy to establish intimacy and bondingpaghnthe members and so, the
decision-making quality and satisfaction of VT asver than in traditional FTF teams
(Valacich & Sarker, 2002; Warkentin et al., 199Vany research studies also support
this result (Galegher & Kraut, 1994; Straus, 19%¥glacich & Sarker, 2002).
However, there are a few studies that report thdraoy (Sharda et al., 1988) and
others found no difference between the two typewafs (Burke & Chidambaram,

1996).

Where there appears to be consensus is that satlenges need to be overcome to

reach a better performance and satisfaction |evéT::

(1) Communication obstacle
VT’s working efficiency is low due to the nature ohline communication.
Online communication takes more time for team mese understand the
different viewpoints presented, as it is diffictdtdirect the discussion or interrupt
a member’s speech. As a result, when a collisioileds occurs, it is extremely
time consuming to reach a conclusion (Anderson &&h2002).

(2) Itis difficult to build social relationships
Cohesion among members in VT is weak (Anderson &nsh 2002). Some
members may attempt to contribute nothing and tleérs carry their workload.
Others may feel angry, frustrated and dissatiséiad this results in the team
being less productive. In addition, building trugithin virtual teams is tough
(Kirkman et al., 2002). Without regular FTF meeting is hard for people to feel
significantly intimate to build social relationskip

(3) The misuse of communication technology
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The misuse of communication technology can furtbretak down relationships
(Anderson & Shane, 2002; Kirkman et al., 2002). WadT members
experienced misunderstandings, mishearing or reigrgting messages while
working with each other, or overemphasized technickills and
underemphasized interpersonal and teamwork skillghese issues may lead to

low performance and satisfaction of VT.

Prior studies have explored the relationships betwthe performance of VT and
various contributory factors. For example, Driskatld Radtke. (2003) studied the
relationships between constructs (cohesivenestjssfocesses, counter-normative
behaviour and communication) and performance of ChHSed teams. Similar
studies such as Ancona and Caldwell (1992) expldhed relationships between
diversity and performance; Anderson and Shane (2®0@nd that netcentricity
contributes to the performance of VT; Balthazard akt (2004) discussed the
relationships between performance of VT and exgertextraversion and group
interaction styles. In short, it can be seen thastmesearchers have focused on the
dimensions of factors that affect performance. Galymited number of studies go
further and discuss how to improve the performaacel satisfaction of VT.
Additionally, many researchers have focused sabelyhe task dimensions (Bradley
et al., 2003; Kirkman et al., 2004; Janz et al97)9with few focusing on the social
dimensions (Matveev & Nelson, 2004; Chin et al99)9 There is clearly a need for
more investigation on both task and social dimersicand also the correlative

relationships that affect the performance andfsation of VT.

There is a crucial meaning in studying in the congom of FTF and VT.

Theoretically the traditional communication thesrisuch as Social Presence Theory



(Short et al., 1976) and Media Richness Theoryt(Biaél., 1987), considered the rich
availability of social cues in the face-to-face mmegs and supported this natural
communication method for group working. However,[iver's (1996) hyperpersonal
communication theory asserted that a virtual teetmje deficient in face-to-face
meetings, is still able to adapt itself to this nemvironment and achieve high levels
of performance. To compare and validate these ig®dris necessary to conduct an
experiment using FTF and VT groups where the oifferénce between the two is
the lack of face-to-face meetings. This comparigoh allow us to identify the
influence and role of face-to-face meetings andhoad to improve the performance

and satisfaction of VT (or FTF) groups.

Many previous studies have focused on the compardoFTF and VT but these
tended to investigate specific factors instead edfetbping a comprehensive picture
for VT. For example, Straus (1997) studied theradBons between participation,
extraversion and satisfaction. Warkentin et al.9{)9explored the relationships
between group cohesion, process and outcomes. lgalagd Kraut (1994) examined
the effects of communication modality and task $ypeward group performance.
There is a need to aggregate these studies anénpras more comprehensive
framework for VT. Thus, a meta-analysis was appirethis study to summarise the
achievements of the past studies statistically #ndbuild such a comprehensive

framework.

Summarily, this study applied a meta-analysis tamework by Powell et al. (2004)
which incorporates both social and task dimensiorisuild an aggregated framework.
This framework then formed the basis for, compatimg process, performance and

satisfaction of FTF and VT, and exploring methaalsniprove the performance and

6



satisfaction of VT.

1.2 Objectives

The study objective is to examine the performanue satisfaction level of virtual
teams compared to face-to-face teams in a leamnmviyonment. In particular, the
study aims to identify the factors that may infloemperformance and satisfaction, and
furthermore builds frameworks for both teams. Théwe researcher seeks for

approaches to improve performance and satisfaofieirtual teams.

In detail, the objectives of this study are:

(1) To reveal differences in performance and satigfn between FTF and VT.

(2) To explore the potential factors that influenice performance and satisfaction of
FTF and VT.

(3) To reveal how factors affect the performance aatisfaction of FTF and VT
along both social and task dimensions.

(4) To find methods to improve the performance satisfaction of VT.

1.3 Research Questions

According to these objectives, four research qaestare presented below:

(1) Is there any difference in performance andst&attion between virtual teams and
face-to-face teams?

(2) Are there any specific social or task factdnattaffect the performance and
satisfaction of virtual teams and face-to-face &2am

(3) How do the factors affect each other and wimdaict do the factors have on the
performance and satisfaction of virtual teams aue-fto-face teams?

(4) How can we improve the performance and satisiaof virtual teams?



These four research questions are reviewed inose2ti.

1.4 Significance of This Study

This study is mainly significant in six key aspeoésause it:

(1) Develops a preliminary framework by combiningteranalysis, literature review
and research context analysis. This framework plies/a holistic view of VT with
strong statistical power and solid theoretical supp

(2) Develops two validated models for FTF and Vdiwdually. The two models
give more in depth process views of FTF and VT.

(3) Identifies different routes influencing FTF aud processes. The different routes
give a further understanding of FTF and VT.

(4) Uses the TEMPO coding system to quantify thecalirse of FTF and VT to
represent the communication patterns. These conuatiom patterns enable the
researcher to describe members’ conversation acalvenhidden facts.

(5) Provides detailed procedures and documentsable scholars to replicate the
study.

(6) Provides recommendations for improving the grenbince and satisfaction of
virtual teams while gaining support from and mouhfy existing underlying

theories.

The detailed significances are further elaboratesection 7.1.



1.5 The Flow of This Study

Literature revie FTF project Data analysis
Pilot VT project (FTF)
A

Conclusion Data analysis Formal VT
(VT) project

Figure 1.1 The flow of this study

Figure 1.1 shows the rough flow of this study amel detailed flow is shown in Figure
4.1. Firstly, a comprehensive literature review wamnducted to establish the
theoretical bases and form the framework. Then,rgegt was executed in a
face-to-face setting and followed by the data asislyA pilot VT project was
conducted simultaneously to illuminate the formdl project. After accomplishing
the formal VT project and data analysis, the comspar of FTF and VT was

concluded.



1.6 Overview of Thesis

Chapter 2

Chapter 3

Research question review Compare

Comparison FTF and CMC
Science theme Meta-analysis
Methodologis VT and FTF theories
(Field study,case study,survey) Examine variables
Guide Build
Analyse L *
Chapter 4 Chapter 5
Project of FTF SEM
Project of VT Framework Analysis of discourse
Data collaction Validate Analysis of interview
(questionnaire, discourse, interview)
Answer
Answer
Chapter 6 Chapter 7
Answering research question 1 Summarise Summarise archievments
Answering research question 2 p  Compare findings with past studies 4———
Answering research question 3 Respond to theories
Answering research question 4 Compare to model from Meta-analysi

Implication, limitation, future researcl

Figure 1.2 Overview of thesis

The final aim of this study is to find methods tmprove the performance and
satisfaction of virtual teams. Towards this purposbundant literature has been
reviewed in Chapter 2. Firstly, a review of resbagoestion 1 to 4 was conducted. A
comparative study on FTF and CMC followed and ategtudies were selected,
analysed and compared with a study by Bordia (199FRg issues which were
highlighted include: (1) social factors are cruc{@) caution in using lab experiments;

(3) need to integrate the theories; (4) “input’tdrould be controlled.

Secondly, a meta-analysis was applied to buildn#@rai framework. 47 studies were

chosen from 238 which were selected from the edaatrdatabase by keywords such
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as ‘“virtual teams”, “computer mediated communiaati@nd “decision support”.

Then, by using the meta-analysis to aggregatedtrelation coefficients provided by
these 47 studies, the initial framework was fornmiEuis gave preliminary insight to
the factors and their relationships. Afterwardscbynbining the discussion of Powell
et al's (2004) framework and the research contéxhis study, the final framework

was formed.

The framework was then evaluated against five iexjgheories: Matrix of Virtuality,
“The Periodic Table”, Media Richness theory, Sodagntity and Deindividuation
(SIDE) model and Social Information Processing jpective (SIP). “The Periodic
Table” gave a whole view of the study; Media Ricts¢heory supported the task
process dimension; and Social Information Procgsgerspective (SIP) sustained the
social-emotional process dimension. These threeridse formed the theoretical
foundation of this study. This was followed by andepth examination of the six
variables in the framework (relationship buildingohesion, communication,
collaboration, performance and satisfaction). Eaahable was elaborated through

definitions, theories, related studies, applicaaod measurements.

Chapter 3 explores the research approach in theextoof philosophy, methodology,
and tools and technology. This study adopts a teppd view with essences of both
positivism and interpretivism. Alavi and Carlsoris992) classification of research
methodologies frames the methodology discussialdBitudy and survey are used as

the methodologies in the design and introducecetaid

Chapter 4 introduces the design of the case sfitdgents enrolled in a fundamental

unit for a bachelor of business course MIS1100 weresen as the subjects. Two
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semesters’ case studies were used to collect Tagafirst semester was for the FTF
groups while the second semester was for the Viligg-oMethods to collect the four
kinds of data (questionnaire, interview, tape rdocay and Blackboard discussion

board) are also evaluated in context.

Chapter 5 analyses the data collected from the stagby. Firstly SEM (Structured

Equation Model) was applied to explore and validhtebest-fit models for FTF and
VT individually and it was found that FTF and VT chdifferent routes affecting

performance and satisfaction. By comparing thectliaed indirect effects of the two
models, the influences of each factor on FTF andc¥i be explained in detail. The
open questions of the questionnaires were analygedunderstand students’
perceptions of what factors affect their perforneanand satisfaction. Fifteen
interviews of FTF students and 25 interviews of ¥flidents were conducted to
reinforce the understanding of the factors’ effarisperformance and satisfaction. In
addition, tape recordings (FTF) and discussion d®gVT) were coded by the

TEMPO system and the communication patterns ottadegroups were drawn and

discussed.

Chapter 6 firstly addresses the research questmas summarises the following
findings: (1) The perception of performance andsfattion by FTF is higher than VT;
(2) FTF groups tend to be social-oriented while ¢fdups tend to be social-oriented
and task-oriented. (3) FTF groups would have begtenformance if the regular
communication patterns would form. VT groups woligve better performance if the

communication pattern follows: proceds content= process?content.

Then five methods for improving the performance aalisfaction of VT are
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proposed in Chapter 6:

(1) Posting well-organised information.

(2) Building strong relationships.

(3) Increasing “process gain” activities and desieg “process loss” activities.

(4) Providing instructions and facilitation for tliscussion of process and content
equally, and to develop better communication paster

(5) Reducing the absences of members.

Chapter 7 summarises the achievements of this sindypresents a comparison of
these findings and those from past studies (1983220rhen the responses to the
three theories which were applied to the framewand discussed. In addition, the
final model of VT from SEM and the model from thestaranalysis are compared.
Implications, limitations and future research dii@ts are introduced at the end of

this thesis.
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Chapter 2 Literature Review

2.0. Chapter Introduction and Structure
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The purpose of Chapter 2 is to engage in an abuiitienature review to support the
research questions and build the framework. ltivgldd into four parts: hypotheses
building, comparison of past studies, frameworkdng and project design. Firstly,
this chapter reviews the research questions agamsbverview of prior research

results and formulates the hypotheses (section. Zhjough the discussion of

Figure 2.0 The structure of Chapter 2
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research question 1, hypotheses 1la and 1b ardigstab Powell et al’'s (2004)
framework of VT is introduced and forms the basis & preliminary model in
response to research question 2. Hypotheses am® formulated through a review of
the issues in relation to research question 3.rAlfte development of the hypotheses,
a literature comparison section begins with a sssithof the findings from studies
completed since 1994 focusing on Face-to-Face (FWEF3us Computer-Mediated
Communication (CMC). These results are comparet thibse from an earlier study
by Bordia (1997) in section 2.2, which inform thieedtion of project design. Next,
Powell et al's (2004) framework is used as a py@et and examined by a
meta-analysis. The results of the meta-analysiegpored within the context of this
study and the preliminary framework is formed ictg® 2.3. Theories about virtual
teams are introduced and applied to the framewsdction 2.4) for theoretical
validation. Each factor within this framework isthfurther explored within section
2.5. A seven-year virtual team project (HKNET) aobaracteristics of on-line
learning are explored in section 2.6 and 2.7 tasitite the overall context of this

study.

2.1 Justification of Research Questions
This section justifies research questions and buligipotheses through literature

review.

2.1.1 Justification of Research Question 1: Is ther any difference in
performance and satisfaction between virtual teamand face-to-face teams?
From the previous definition of virtual teams, @ncbe seen that there are two major

differences between FTF and VT: firstly, FTF megsirare absent in VT; secondly,
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CMC is the only way through which VT members canv&y information and build

relationships.

Consequently, another question emerges: are FTFtingsea critical factor
influencing performance and satisfaction of teamis?FTF interaction, group
members can see, hear, receive messages and gimék in “real time”. They can
see others’ facial expressions (i.e., frown or sjnilr gestures (i.e., put thumbs up or
wave hands) make eye contact; hear tones of s@eethialect and be aware of who

responds to whom. Obviously, the social cue of Rigetings is richer.

However, do richer social cues make for better ggethnce and satisfaction?
According to Social Presence Theory (Short etl&76) and Media Richness Theory
(Daft et al., 1987), the less information availabiéhin a medium, the less attention is
paid by other participants. Both theories argu¢ dh@ to lack of information such as
facial expression, posture, dress and nonverbak aenveyed by CMC, the
communication effectiveness is comparatively lowen FTF. According to these
theories, richer social cues may lead to more g¥fecommunication and better
performance and satisfaction. This is reinforcedabgtudy by Kraut et al. (1999)
where they also found that the use of electronmranication had negative effects

on the performance of virtual teams.

Comparisons of the performance and satisfactiorRTd¥ and virtual teams produce
varying results. This study collected and analysedrelated research from 1994 to
2002 and listed in appendix 2.1 and compared theirfgs of research by Bordia
(1997) that analysed 18 studies (1985-1994) comgd&fTF and CMC in section 2.2.

The result shows that a high proportion of paafistifound that the performance and
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satisfaction of VT was lower than for FTF teamswsduger, a study by Tidwell and
Walther (2002) claimed that the groups using CM@ haore direct and intimate
communication with reduced uncertainty and demaiesdtr significantly greater gains
and conversational effectiveness. Warkentin et(E97) also suggested that VT
might have the same level of outcomes as FTF iighdime was given, which is
further supported by Walther's (1996) hyperpersamhmunication theory. Some
studies have even reported that virtual teams hdugher level of participation
(Straus, 1997; Valacich & Sarker, 2002), broadscuksion (Benbunan-Fich et al.,
2001) and more confidence (Tidwell & Walther, 2Q0Phis implies a contradiction
in findings since if virtual teams have advantaigesome key factors, such as higher
participation and broader discussion, why do virtteams generally have poor
performance and satisfaction? Is this due to differenvironments or different
research design? Additionally, the most recent ades in CMC technology may
have further impacted on VT performance and raautifferent findings specifically
for VTs. This inspires the researcher’s intent éeexamine these results through

rigorous design. Therefore, the hypothesis is &sibe

Hypothesis 1a: The perception of the performancdéTois lower than FTF

Hypothesis 1b: The perception of the satisfactioxDis lower than FTF

2.1.2 Justification of Research Question 2: Are thie any specific social or task
factors that affect the performance and satisfactio of virtual teams and
face-to-face teams?

Powell et al. (2004) reviewed 43 articles (1988-20@bout virtual teams and
proposed a detailed framework of virtual teams. ffamework includes four general

constructs: “inputs”, “socio-emotional processe4gsk processes” and “outputs”.
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“Inputs” focuses on the pattern and compositionviofual teams, such as design,
culture, technical expertise and training. “Soawetional processes” concerns the
building of social relationships between team menstbeelationship building,
cohesion and trust. “Task processes” representprteesses that team members use
to complete a task or reach a goal: communicati@eordination and
task-technology-structure fit. “Outputs” consisté merformance and satisfaction.
Performance means the outcome of teamwork whilesfgetion relates to the

well-being perceived by members. The frameworkh@ms in Figure 2.1.

Driskell and Radtke (2003) found that past researclhvirtual teams paid too much
attention to the development of advanced technocddgnvironments instead of the
social and psychological dimensions. The advantafjePowell et al's (2004)
framework is that it presents the key issues idiedtiin relation to virtual teams
including social factors (such as relationship dind), cohesion and trust) and task
factors (such as communication, coordination andmtestructure). Literature
pertaining to this framework is examined by a nmeatatysis in section 2.3 and issues

pertinent to this study further evaluated.
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Socio-Emotional
Processes

Relationship building

‘ Cohesion ‘
Inputs
Trust
Design Outputs
i Performance
Culture
Task Processes
Satisfaction
Technical Communication
Training Coordination
Task-Technology-
Structure fit

Figure 2.1 Framework of virtual teams (Powell et al 2004)

2.1.3 Justification of Research Question 3: How dthe factors affect each other
and what impact do the factors have on the performace and satisfaction of
virtual teams and face-to-face teams?

Relationship building can strengthen feelings afusiveness or a sense of belonging
to teams and further foster cohesion (Powell et 2004). Cohesion has been
considered to be the most important small groupalée (Lott & Lott, 1965). It has
been associated with better performance and sattmfia(Lurey & Raisinghani, 2001;
Maznevski & Chudoba, 2000). These studies deppzitantial path from relationship

building to cohesion, and from cohesion to perfaragaand satisfaction.

It is possible that periodic FTF meetings promise improvement of coordinating
members’ activities and ensuring the project preg@®laznevski & Chudoba, 2000).
However, if FTF meetings are not feasible, exchaggnformation through CMC

fosters coordination and collaboration in virtugdmns (Tan et al., 2000). In addition,
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collaboration has been linked to performance ofmgegJohansson et al., 1999;
Maznevski & Chudoba, 2000). This illustrates théeptial path from communication

to collaboration, and from collaboration to perfamie and satisfaction.

CMC has also been found to promote interpersoniatioaships between team
members in the early development of teams (Maznévskhudoba, 2000; Robey et
al., 2000; Hian et al., 2004), which enables thteiptial link from communication to

relationship building. In addition, a number ofdies reported that communication

directly links to performance (Walther et al., 206flan et al., 2004).

Figure 2.2 summarizes the results of those studlesying the connections between
relationship building, cohesion, communication,laoebration and performance and

satisfaction.

Socio-Emotional Processes

Relationship building

A

Cohesion

Outputs

Performance
Task Processes

Satisfaction

Virtual teams
Face-to-face teams

——T—» Communication

A

Collaboration

Figure 2.2 The relationships of all concepts

20



From Figure 2.2, this study proposes a number giotheses which will be fully
explored in following sections but for the sakectdrity are stated upfront to direct

the logical structure of the comparative literatteeiew:

Hypothesis 2a: Cohesion is related to performance

Hypothesis 2b: Cohesion is related to satisfaction

Hypothesis 3a: Communication is related to perfanoe

Hypothesis 3b: Communication is related to satitsec

Hypothesis 4a: Collaboration is related to perfommea

Hypothesis 4b: Collaboration is related to satigfan

Hypothesis 5a: Communication is related to relasioip building

Hypothesis 5b: Relationship building is relatectathesion

Hypothesis 6: Communication is related to collakmma

Due to the constraints of CMC and the frustratibogng it in VT, VT members “use
more task-oriented and fewer social-emotional ré&sia(Bordia, 1997, p. 113;
Grohowski et al., 1990). Lipnack and Stamps (2@0€9 regard VT as task-oriented
teams. It is possible that VT tends to focus marehe task processes and FTF teams
tend to focus on the socio-emotional processes. ditferent routes hypothesised

between VT and FTF are shown in Figure 2.3.
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Figure 2.3 The different routes of VT and FTF

From Figure 2.3, the seventh hypothesis is as below

Hypothesis 7a: The route of VT is “communicat®@ollaborationg*output”.
Hypothesis 7b: The route of FTF is “communicat®relationships building®

cohesionoutput”.

2.1.4 Justification of research question 4: How cawe improve the performance
and satisfaction of virtual teams?

Research question 4 extends the study using thégdésom research questions 1 to 3
and a further analysis of prior research. For exampirkman et al. (2002) suggest
that extensive training helps overcome process lossleadership, conflict
management and meetings management. In additiorg bshavioural interviewing

techniques and panels to help new members candeatanhnical and interpersonal

22



skills to avoid misuse of technology. Solomon (206aggests that the provision of
proper technology for communication, understandihg needs of the team and
creating a sense of shared space can help viga@alg improve their performance and
satisfaction. Markus (2004) recommends that béfteupport, adhesive relationships
and better work practices can improve the performaaf virtual teams. Qureshi and
Vogel (2001) suggest that a facilitation mechanisian important issue for enhancing
performance. From these studies, it can be seentds& dimensions (such as
communication and collaboration) and social dimemsi(relationship building and

cohesion) are both important for improving the perfance and satisfaction of VT.

The answers to research question 4 are discus<etbipter 6.

23



2.2 A Comparison of Face-to-Face (FTF) and Computdviediated
Communication (CMC)

Over the last decade the use of computers andraiectnetworks have become
common place in all areas of working and commulifigy This has facilitated people
working over a widely dispersed area but in closmmunication through computer
mediated communication (CMC). As a result, therg tbeen a proliferation of studies
that focus on the comparison of face-to-face (Faik) CMC. Bordia (1997) reviewed
eighteen experimental studies (1985~1994) from lpspgical, sociological, business
and communication databases and summarized thenteimtmajor groupings related
to the comparison of FTF and CMC. This sectionaesi these findings and analyses
eleven studies (listed in appendix 2.1) that fomushe comparison of FTF and CMC

(1994~2002), and compares these results againdteB0(1997) findings.

2.2.1 Introduction to Bordia’s Study

Bordia’s (1997) ten findings are as below:

1. CMC groups take longer to complete the allotéestt.

2. In agiven time period CMC groups produce fermeenarks than FTF groups.

3. CMC groups perform better than FTF groups oa gEneration tasks.

4. There is greater equality of participation in C\groups.

5. When time is limited, CMC groups perform bettean FTF groups on tasks
involving less, and worse on tasks requiring mamgial-emotional interaction.
Given enough time, CMC groups perform as well aB Biioups.

6. There is reduced normative social pressure IlCEbups.

7. Perception of partner and task is poorer in Givialips.

8. In CMC, evaluation of the communication partisepoorer under conditions of

limited time. Evaluation of the medium is influenday the type of the task.
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9a. There is a higher incidence of uninhibited béha in CMC groups.

9b. CMC induces a state of deindividuation, whichturn leads to uninhibited
behaviour.

10. CMC groups, as compared to FTF groups, exkesg choice shift or attitude

change.

These ten findings are categorised and matchechsigid Powell et al's (2004)

framework as shown in Figure 2.4.

Socio-Emotional
Processes

B6 B9a B9b

Inputs
Outputs

B1 B2

Task Processes
B3 B5

B10

B4 B7 B8

B10

Figure 2.4 Categorizing Bordia’s 10 findings agairnisPowell et al’s (2004)
framework
PS: Bx is Bordia’s finding. For example, B6 is Biard finding 6

It can be seen that Bordia’s (1997) findings aated mainly in the task and output
dimensions and further the output part focuseslysala performance instead of
satisfaction. This would seem to add support to ¢beclusion that the social

dimension needs more investigation.

2.2.2 The Ten Findings of The Analysis

Eleven studies from 1994 to 2002 focusing on themarison of FTF and CMC have
been chosen as samples for this analysis by ussgdywords “computer-mediated
communication” and “CMC and FTF” to search in the@uest electronic database

and listed in appendix 2.1. These have been redearal summarised into ten

25



findings and compared against Bordia’s (1997) figdiare as below:

(1) The performance of CMC group is worse than gidups

According to appendix 2.1, most studies suggestetl the performance of CMC
groups is worse than FTF groups (Galegher & Kraf84; Warkentin et al., 1997,
Dufner et al., 2002) while only one study identifieo significant difference between
both teams (Burke & Chidambaram, 1996). The resultonsistent with Bordia’s

finding 2.

The causes of why CMC had worse performance vagh s insufficient training
(Dufner et al., 2002) and insufficient time to coomicate (Dufner et al., 2002). It
seems that time is a crucial issue for performarnifetime is enough (for
communicating or training), the performance of Cigf@ups could be the same as

FTF groups. This finding is correspondent with Balfinding 5.

(2) The satisfaction of CMC group is lower than Fgrbups

According to appendix 2.1, most studies found thatsatisfaction of CMC groups is
lower than FTF groups (Galegher & Kraut, 1994; &rd 996; Warkentin et al., 1997;
Dufner et al., 2002; Ocker, 2002; Valacich & Sarke®02) while only one study

stated that CMC members had greater enjoyment gliha process (Shen et al.,

2001).

These studies did not explain why CMC groups haektosatisfaction. Only Shen et
al. (2001) stated that the grading system (inclgdinading criteria) might affect
satisfaction. Bordia did not provide any conclusaiout satisfaction, which implies

that the earlier studies put more focus on perforeanstead of members’ perception
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of satisfaction.

(3) CMC groups take longer time to complete th&das

The speed of typing messages for CMC users iddares than the speed of speaking
for FTF. With less social cue and communicationtenty CMC groups need a longer
time to exchange information and to complete tg§tgatus, 1996). Stratus (1996)
even identified that CMC groups took about twicéomg to finish the task. However,
CMC groups put more focus on the task itself. BewlouFich et al. (2001) observed
the task focus within CMC groups:

“They usually began their discussion by trying tve their differences and only
when the deadline was approaching, they paid atetd the worksheet questions. In
asynchronous groups, most of the time was consumethe solution of the
disagreements (discrepancy reduction) or discussefonew issues that came up.
During the course of the experiment, asynchronacosigs had to decide how and
when to proceed if they encountered missing/abserhbers. The rest of the team
identified them when they failed to post their widual position statement by the

deadline.” (p. 6)

Straus (1997) studied the relationships betwednttge and productivity and found
that the task focus is positively associated withdpctivity in idea generation tasks
while task focus is not associated with produgivit tasks requiring consensus. This

result is consistent with Bordia’s finding 1.

(4) It is more difficult for CMC groups to coorditrgatasks
Some studies reported that CMC groups had difficuih coordinating

(Benbunan-Fich et al., 2001; Dufner et al.,, 2003leGher & Kraut, 1994). In
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addition, Benbunan-Fich et al. (2001) observed d¢berdination strategy of FTF
groups:

“In order to prepare the final report, every mangedup appointed a member in
charge of taking notes during the discussion (coeot). This person had the
responsibility to submit the group report at the ehthe session. Sometimes, the rest
of the group had to wait until the note-taker comtite down the important aspects of
the discussion (sequential). In a few cases, the-taker added extra ideas to the final
report. This explains why some issues not mentiondtie discussion appeared in a

few group solutions.” (p. 6)

Otherwise, Benbunan-Fich et al. (2001) describecctordination strategy of CMC.:
“Three groups appointed a representative to conmpéendividual contributions and
develop a group report (pooled), while two groupsided to assign each participant a
different part of the final report (parallel). Iihe pooled collaboration mode, the
compiler summarized the individual position statateebased on the discussion
transcripts, and posted drafts of the final reptwtget approval from the rest of the
team. In one online group, the compiler exercisemhes discretion and added extra
ideas to the final report. But when the drafts wpresented for approval, nobody

seemed to detect or object to these extra ideast)(

Benbunan-Fich et al. (2001) noted that CMC groupsduparallel and pooled
approaches while FTF groups used a combinationooicuorrent and sequential
strategies. However, they also concluded that Civtigs adopted loosely coupled
interaction modes with lower levels of interdepemde when compared to FTF
groups. One interesting phenomenon is that botmgeappointed one member to

summarise and aggregate others’ opinions and fitiighreports. In addition, the
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representative added his/her opinions to the repitimbut others’ agreements.

The coordination strategy is absent from Bordiaidifigs.

(5) Communication effectiveness is still ambiguous

Communication effectiveness is crucial for grouggiiaction and performance (Fisher
& Ellis, 1994). Many studies examined the commutiice effectiveness between

FTF and CMC, but the results varied. Some studaed that CMC groups had better
communication effectiveness (Straus, 1997; Tid&ealWalther, 2002; Benbunan-Fich

et al.,, 2001) while other studies explained thatrehwas no difference in

communication effectiveness between the two tednské & Chidambaram, 1996;

Warkentin et al., 1997).

Possible factors that affect communication effentess are cohesion (Warkentin et
al., 1997) and social relationships (Warkentin ket 8997). Bonding may affect
communication effectiveness such that if memberd fdose and intimate, the

communication effectiveness could be better.

This result is consistent with Bordia’s findingkjt the causes are different. Here, the
cause affecting communication effectiveness teadwetsocial relationships while the
cause tends to be the medium’s inability to conpeyitive affective information in
Bordia’s study. Social relationships and the meduability are both possible reasons
to affect communication effectiveness. However, tmeghe development of CMC
technology, the medium’s ability has advanced amday be not a problem anymore,

hence this results in recent studies.
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(6) CMC groups present higher participation

CMC groups show higher participation levels (Vathck Sarker, 2002; Straus, 1997;
Straus, 1996). This may be due to the charactesisfi CMC. In a FTF environment,
members cannot participate simultaneously in teeudision and still be heard. But in
a CMC environment, members can type messages aige simformation
simultaneously (Straus, 1996). CMC reduces theacket and becomes an enabler

that facilitates the participation (Straus, 1996).

This result is consistent with Bordia’s finding Bordia suggests that participation is

related to proficiency. The more experienced subjbad higher participation level.

(7) Social relationships are not easy to build M@

Many studies suggested that cohesion is lower irCGvbups (Straus, 1997; Ocker,
2002; Warkentin et al., 1997) and it is not easybtold friendships in a CMC
environment (Shen et al., 2001). This result cpoesds to Media Richness theory
(Daft et al., 1987). The theory suggests that CM& harrow channels and carries

less social cues, thus it is difficult for CMC meanbto build social relationships.

The result is consistent with Bordia’s finding 6dan where Bordia found that CMC

members had poor understanding of each other.

(8) CMC groups show higher conflict

CMC groups have stronger conflict (Valacich & Sark2002; Ocker, 2002). A
possible reason is that there are greater diffehetween the individual decisions
and group decisions (Valacich & Sarker, 2002). CM@&nbers can express their own

ideas individually more than FTF members and a& snore conflict occurs during

30



the process of opinion convergence and consensualan CMC groups.

This result is indirectly correspondent with Borsliindings 10. Bordia’s finding 10
suggests that CMC groups exhibit less choice shifittitude change. This means that
CMC members tend to hold onto their own view indually more than FTF

members.

(9) The decision quality of CMC groups is worsentt& F groups

FTF groups reported better decision quality (BemmdRich et al., 2001) and CMC
groups made riskier decisions (Valacich & Sarkéf2). Thus, the decision quality of
CMC groups is inferior to FTF groups. The reasoly ima due to lack of information
(Valacich & Sarker, 2002). This finding is corresdent with the Media Richness
theory (Daft et al., 1987) that if there is lesfoimation exchanged, the degree of

uncertainty is higher, and then the riskier decisiare made.

Although the decision quality of CMC groups is war&MC members feel more
flexible. Shen et al. (2001) quoted CMC memberslifgys in terms of flexibility: “I
don’t have to go to campus. | communicated actufatign India”; “The best was you
could really think about the question ahead of tand then post your version of the

answer with thorough organizing and proofreading’q).

Surprisingly, Bordia’s findings did not include aduasions in relation to decision
guality. But in finding 2, he quoted some studirplaining that the decision report of
CMC groups got fewer marks than FTF groups. Whilénding 7, he explained that
CMC groups made more error in their choices andsamts. Thus, this finding

indirectly supports Bordia’s finding 2 and 7.
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(10) CMC groups are excellent in the idea geneanagks

CMC groups have better performance with idea geioeraasks (Benbunan-Fich et
al., 2001; Straus, 1997). A possible reason is rtheire of CMC which allows

members to have sufficient time to think and resboaliberately. Thus, CMC groups
have broader discussions and produce longer artdrbrefports than FTF groups
(Benbunan-Fich et al., 2001). This finding is cependent with Bordia’s finding 3.
Bordia suggested that due to “reduced productioockihg” and *“evaluation

apprehension”, CMC groups could produce more itleaas FTF groups.

2.2.3 Summary of the Findings and Comparison with 8rdia’s Study
When the findings of this analysis are also categdragainst Powell et al's (2004)
framework (as shown in Figure 2.5), it can be stban the recent studies still focus

on the task and output dimensions.

Socio-Emotional
Processes

B6 B9b L7
Inputs
P B9a Outputs
Bl s L1
Task Processes B3 L2
B10
B2 L10 L9
B4 L3 L6
B10 L4 L8
B8
L5
B7

Figure 2.5 Categorising the findings of this analys and Bordia’s study into
Powell et al's framework.
PS: Bx is Bordia’s finding while Lx is this studyfimding.
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The following section compares all findings of tlaesalysis and Bordia’s study as
listed in appendix 2.2. One finding absent from das study is finding 4
(coordination) and only partly supported is findiagThis implies that recent studies
gradually noticed and extended their antenna toamuperception of satisfaction and
how group members interact and coordinate. Ondnfindf Bordia’s study that is
absent from this analysis is finding 9 (uninhibiteehaviour and deindividuation).

This may be due to the limited samples.

2.2.4 New Trends from Recent Studies

Compared to Bordia’s study, this section explotes new trends shown by recent
studies:

(1) Increasing attention on social dimensions antdn aspects

Researchers have put more focus on social dimensiod human aspects such as
satisfaction, cohesiveness, friendship, conflict participation. Although these social
and humanistic factors have begun to be explohemtetis still a need to examine the
factors’ relationships and their impacts on theconotes of FTF and CMC.

(2) Integrate more theories

With the development of new theories, recent secldiave incorporated more social
theories into their studies, such as SIP (TidweM&lther, 2002), SIDE (Tidwell &
Walther, 2002) and TIP (Warkentin et al., 1997)jlevitill covering previous theories
such as Media Richness theory (Baker, 2002). Targtof applying social theories to
the research context is gaining credence.

(3) More investigation on the “input part”

Recent studies have begun to focus on “input partth as training, environmental
settings and cultural issues. Due to the complexityhe environment of FTF and

CMC, there seems to be no convergence in the cainast For example, what is the
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optimum group size? How long does the training ?adew should tasks be designed?

Although some studies have started to explore wesstill need more investigation.

Although these issues have gradually been explowgti, the fast advancement of
technology and rapidly changing business environmant only the individual
factors of human issues, tasks and technology kad their interactions and

relationships need more investigation.

2.2.5 Implications

From the discussion above, some implications arettions are as below:

(1) Social dimension still needs more attention

According to Figure 2.5, it can be seen that btilkdiss suggested that research along
the social dimension is inadequate. To know mo@akhe content and process of
FTF and CMC, we need to understand more about dcealsand psychological
aspects (Warkentin et al., 1997). Warkentin e{1897) also suggest that adding FTF
meetings to the CMC teams could improve the devety of social relationships
and performance and satisfaction of VT. Thus, tleeass of CMC group may depend
on the provision of social content sharing (Warkeet al., 1997). Social factors, such
as friendships and its impact on outcomes (She.,e2001), relationships building
and cohesion (Powell et al., 2004) are worthy ofhier investigation. Additionally,
the social factors’ relationships and their impagts the output (performance and

satisfaction) are also crucial in the future reslear

(2) Researchers should put more focus on “inputt pa
From Figure 2.5, it is obvious that few studiesastigate the “input” part of Powell et

al’'s (2004) framework. This includes design, cudfuechnical expertise and training.
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The following section discusses training, culturel setting (includes design and

technical expertise):

Training

Dufner et al. (2002) reported that learning howse the CMC system to finish the
problem solving process was more confusing thanusotg the CMC system. The
subjects reported the training time was not enoBgimg more familiar with the tools
may allow users to concentrate on the interactiadh wther group members instead
of tools (Warkentin et al., 1997). Thus, trainirauld be a crucial issue that affects the
outcomes. For example, how long is adequate fanitg? What kind of training

courses should match with different tasks?

Settings

Setting includes design and technical expertise agldtes to the subjects,
environments and technologies. Valacich and Sa(kRe02) suggested that their
results should be examined in other settings, kamle, different population and
different problems. Burke and Chidambaram (1996jgsest the future research
should focus more on expertise, authority and polmesiddition, the grading systems
and instructors’ role in the processes need momoeation (Shen et al., 2001).
Furthermore, from appendix 2.1, the group size earfgom 3 to 6. Which size is the
most appropriate for specific kind of tasks? Thesgscs which relate to subjects’
characteristics, project design, evaluation methanats leadership (Warkentin et al.,

1997) deserve more attention by researchers.

Culture

Although culture has been a popular topic in otireas, fewer studies have compared
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the cultural issues in the settings of FTF and CMIGst studies just focus on CMC
or virtual teams. One such study by Ryssen and G@0¥0) explored the cultural
issues in multinational virtual teams (America &egium). The result indicates that
language and socialization background are impoftaniultinational virtual teams.
HKNET which is introduced in section 2.6 also explbeastern and western cultural
differences through a project lasting for sevenrgeBafoulas and Macaulay (2001)
studied global virtual software development teanmsl aiscussed how cultural
differences between teams or the members may aftdeities in different stages of
the development cycle. Specifically then, culturaynbe an important issue in CMC
and FTF when the counterparts are in different t@es1or have different cultural

backgrounds.

(3) Time dimension should be taken into considerati

There is a general consensus that CMC groups neeel time to communicate with
each other and complete tasks (Galegher & Kraut94)9yet Burke and
Chidambaram’s (1996) study found that there wersigoificant differences between
CMC and FTF. A possible reason for this was thaetwas too short (4 weeks). “If
we’d had the opportunity to observe more sessiares,might have seen greater
differences among those patterns of change” (Bé&kehidambaram, 1996, p. 99).
Otherwise, the Social Information Processing (SH&ory by Walther (1992) also
suggests that if the time is enough for CMC groupgmbers can build social
relationships as effectively as FTF groups. Thiunse tmay crucially affect the result
of research. By observing appendix 2.1, the timesacall studies varies from tens of
minutes to one month. How much time do CMC membeyed to communicate
adequately? According to Burke and Chidambaram gL9%ne month seems

inadequate and a longitudinal study is needed {StrE997).

36



(4) Start to investigate the real world

By observing appendix 2.1, most studies used |pemxents. Students were used as
subjects to examine the theories and hypothesesreTdre two drawbacks: firstly,
there are time limitations associated with lab expents which may influence the
ability for CMC groups to build relationships andcendly, because of the
experimental environment of a lab, results maynefiect the real situation and so,

the explanatory ability of the results to genegatis the real world is lower.

Some studies recognise this situation and urgeradatettings (Ocker, 2002),
although the natural environment whereby both FTikd &/T groups exist
simultaneously is not easily available. Schoold tere both on-line and on-campus

courses should be a good trial.

(5) New technology needs more investigation

With the rapid advance of new technologies, faatet more convenient tools have
been introduced, such as IP phone, Instant MesseHgeever, the advantages of
new technology do not always outweigh the disachged (Warkentin et al., 1997).
New technology may hinder the development of so@#tionships and lower the
satisfaction with the members’ interaction proc@a&rkentin et al., 1997). Using
different systems may yield different results (8&a1996). Therefore, it would be
valuable to investigate the impact of new technglog the contents and strategies of

group interaction.

2.2.6 Conclusions

Comparing the results of the analysis and Borditigly, some important issues arise:
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Social dimension could be crucial and must be ohetlin the study.

Researchers must be cautious when using lab exgatisnas little distinction of
design may influence the diversity of findings.

It is necessary to integrate theories such as MRitianess theory, SIP, SIDE and
TIP (these theories are elaborated in sectioni2 #e study.

From the literature, “input” part is quite complied and impacts all other factors
(such as collaboration and relationship buildifidjus, “input” part is suitable for
independent studies in the future, but should berestant in this study (as far as

possible) to eliminate unknown effects.
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2.3 Building the Framework of This Study

In this section, the framework is built through atezanalysis. Firstly, the reasons for
using the meta-analysis and the basic principahefmeta-analysis are introduced.
Then, the processes and the analysis results arerdtrated. The framework of this

study is formed in section 2.3.8.

2.3.1 Why Use Meta-Analysis
A review of previous VT research shows “poor curtiold@ (Rosenthal, 1984) of
study results. Researchers have typically starnegvavith each succeeding study. For
example, Ancona and Caldwell (1992) explored tHatimmships between diversity
and performance in virtual teams. Anderson and &h&2002) found that
net-centricity contributes to the performance atual teams. Driskell and Radtke
(2003) studied the relationships between constramatisperformance of virtual teams,
such as cohesiveness, status processes, countestiver behaviour and
communication. Balthazard et al. (2004) explorec trelationships between
performance of virtual teams and expertise, extsawe and group interaction styles.
While all these studies have generated interesénglts they are quite disparate and
there is a need to aggregate the studies and gegelwlistic picture in relation to
factors influencing the satisfaction and perfornmeant virtual teams (Pinsonneault &

Caya, 2005).

A meta-analysis is a research method that comhimasy results from individual
studies and applies statistical analysis to redriglie generalised quantitative
conclusions (Hunter & Schmidt, 1990). It is impottdecause it identifies factors of
overall significance and results indicate the agated findings of the research

studies of different studies that have been comduaonder different circumstances.
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This provides it with the capability to examine salurelationships and theories, and

to be used to build theoretical frameworks (Hugté&chmidt, 1990).

It has several potential strengths. Firstly, iade to represent the “big picture” of a
certain topic by increasing the sample size tongtieen statistical power. Thus, the
analysis results can yield more generalisable csimmhs than individual studies
(Hunter & Schmidt, 1990). Secondly, a meta-analgsiables researchers to become
conversant with a specific topic quickly and effigily. Finally, it can identify
inconsistencies between different studies andhgsbtheses about factors that may

be moderators or mediators.

2.3.2 The Basic Principle of Meta-analysis
The basic principle of a meta-analysis is to catlthe effect size for each study,
transform them to a common metric and integratenth@ obtain an average effect
size. Once the mean effect size is calculatedyntlie expressed in terms of standard
normal distribution by dividing by the standardogrof the mean. A significance
value (p-value) can also be retrieved. The sigaifae of the mean effect size can be

judged by the confidence interval constructed addine mean effect size.

Fixed versus Random Effects Models

A meta-analysis is used as a way of determining gbpulation effect size by

combining the effect size of individual studies. dansidering differences between
various studies, there are two assumptions: thecteffize of the population is

assumed to be the same for all studies includednreta-analysis. This is referred to

as a homogenous fixed effects model. Alternativitg population effect size is
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assumed to vary randomly from study to study, thidescribed as a heterogeneous
random effects model. The standard error associaitt fixed effects models is

smaller than that associated with random effectdatso(Hunter & Schmidt, 1990).

Heterogeneity Test

A heterogeneity test is a method to determine wdredhseries of sample effect size is
more varied than would be expected on the bassawiple variability if all studies
had the same population. The test can decide whatfieed effects model or random

effects model should be used (Hedges & Olkin, 1985)

2.3.3 The Processes of The Meta-Analysis
The aim of this section is to develop a framewarlevaluate the performance and
satisfaction of virtual teams. For this purpose, ltlest way is to find a broad, existing
framework and then assess the relationships betwesmmables. Correlation
coefficients have been used extensively as an indeke relationship between two
normally distributed variables. The correlation féceent is therefore a natural
candidate as an index of effect magnitude suitidslaccumulation across studies and
is used in this study (Hedges & Olkin, 1985). Theps of the meta-analysis applied
in this section combine the guidelines proposedHeyglges and Olkin (1985) and

Hunter and Schmidt (1990).

(1) Nominate the variables

Powell et al's (2004) framework of virtual teamsused as a prototype shown in
Figure 2.1. The framework includes four generalstartts (inputs, socio-emotional
processes, task processes and outputs) and twehebles (e.g., design, culture,

technical, training, relationship building, cohesitrust, communication coordination,
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task-technology structure fit, performance andsgattion). Although this framework
is holistic and integrates all possible variabléecing virtual teams, Powell et al.
(2004) only summarised the literature and the ieiahips between variables are not
tested, confirmed or clarified. Thus, there is @&tédéo examine the relationships

between variables to find out if they correlate &od/ strong their relationships are.

(2) Selection of studies
Once the variables are decided, the next stepfisdand choose appropriate studies.

Descriptions of these 47 studies are providedemdiita collection section.

(3) Arrange correlation coefficient

This step includes the categorization of variabtekitionships and the development
of frequency distribution tables of variables’ teaships (appendix 2.3, 2.4). The
detail is explained in the sections of data coitec(section 2.3.4) and data analysis

(section 2.3.5).

(4) Engage in the meta-analysis
A meta-analysis software “Comprehensive Meta Analyis used to analyse the data.
The software was developed by Biostat Company

(http://www.meta-analysis.com/index.hjmin 2000. It is a statistical analysis

software package for research synthesis. The prog@nbines ease of use with a
wide array of computational options and sophistidagraphs. The outcome of the

analysis is shown in appendix 2.5.

(5) Heterogeneity Test

Hedges and Olkin (1985) state that the main purmdsa heterogeneity test is to
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check the heterogeneity between each effect sizecafculate the Q-value. The
higher the Q-value is, the higher level the hetenmity is. The Q-values of each

variable’s relationship are listed in appendix 2.5.

(6) Calculate fixed effect and random effect

Choosing a fixed effect model implies that samm@es from the same population

(Egger et al., 2001). Thus, if the sample of edaldysis unlimited, the effect size of

each study will be the same. However, this lead®s$alts with a large Q-value and
biases the test. Random effect models assumehgiopulations of the samples are
different. If the sample of each study is unlimjtélde effect size of each study will

not be the same. It shows the data as a distribinistead of an estimation of single
value. The random effect distribution is commonlypgosed to be a normal

distribution.

(7) Choose fixed effect or random effect model

The choice of models relates to the significancthefQ-value. Differences in results
between the fixed effect and random effect modely tve caused by differences in
guality of studies and it may be necessary to ebcloertain publications. If the
Q-value is too big, the random effect model shduddchosen instead of the fixed

effect.

(8)Test the significance of variables’ relationship

In the final stage, the significance of variabledationship is tested by estimating the
confidence interval. If the confidence interval lugdes 0, the two variables’
relationship is not significant at the 95% confiderevel. If the confidence interval

does not include 0, the two variables’ relationghipignificant at the 95% confidence
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level.

2.3.4 The Data Collection Stages of Meta-Analysis
Three types of studies were located:
® Studies examining the factors that affect the éffeness of VT.
® Studies related to the comparison of FTF and VT ratpgy through
Computer-Mediated-Communication (CMC).

® Studies related to Decision Support Systems (DSS).

Some keywords were used to identify the relatedistupublished in the electronic

databases: ABI/Inform Proquest, EBSCO, and SciemeeD such as “virtual teams”,

“computer mediated communication” and “decisiongup’. A total of 238 studies

were found. Then, the following criteria were appti

® The study must have provided correlation coeffigiand

® The independent and/or dependent variables (itioeléo the performance and
satisfaction of teams) used in the study must bgety related to the terms

defined in Powell et al's (2004) framework.

As a result, 47 studies were located. Then, theeladion coefficient was abstracted
from these studies and categorised into Powellse(2004) framework. Appendix

2.3 shows the 47 collections of studies and thieckad correlation coefficient.

Some studies tested multi-variables that correspordsingular variable in Powell et
al’'s (2004) framework: Carless and Paola (2000erad “team effectiveness” and
“team work performance” corresponding to the “perfance” variable of Powell et

al's (2004) framework. The two variables were regdr as two individual

44



“performance” variables. Some studies included nibes two experiments. In this
case, these experiments were considered as sepapatements. For example, Chang
and Bordia (2001) engaged in two experiments wilerént numbers of participants
at different times, but with the same procedurdsus] the two experiments were

regarded as two individual experiments.

2.3.5 Data Analysis of the Meta-Analysis
These 47 studies which satisfied the criteria wepecified and correlation
coefficients extracted as shown in appendix 2.3refjuency distribution table was
developed and 32 relationships were identified betw variables as shown in
appendix 2.4. It can be seen that half relatiorsHigquencies equal to “1”. This
implies that research in this area is still dispdrsThe relationships with one sample
size were removed giving a total of sixteen cangidalationships to be analysed.

Figure 2.6 shows the variables’ relationships.

Relationship building

Cohesion

Design

Performance

Satisfaction

Technical

Communication

:

A

Coordination

Figure 2.6 Variables’ relationships after excludingrelationships with sample size
Hl”

Comparing Figure 2.5 and 2.6, it can be seen tle@etare three variables (culture,
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training and task-technology-structure fit) whichvk been removed from Powell et
al’s (2004) framework. The only relationship betwesocial and task dimension
variables is between coordination and relationsbuylding. Other variables’

relationships focus on their relationships with fpenance and satisfaction. This
indicates that researchers have been focusinggtyram the factors that affect the
performance and satisfaction, but have rarely feduattention on the interaction

between social and task dimension variables.

Next, “Comprehensive Meta Analysis” software wagplega and the outcome of the

analysis is shown in appendix 2.5.

The analysis steps are as follows:

a. Check if Q-Value is significant (from P-Value(Q¥) yes, this means Q-Value is
too big), examine the 95% confidence interval @nsform random, if not,
examine the 95% confidence interval of transforxedi

b. If the 95% confidence interval includes O, thgdthesis that the relationship
equals to 0 is accepted. This means that there iselationship between two
variables. If the 95% confidence interval doesinoludes 0, the hypothesis that
the relationship equals to O is rejected. This reetrat there is a significant
relationship between two variables. The correlataoefficient between two

variables equals to “point estimate” value.

After the analysis, there were eight significamtienships and the other eight

relationships were found to be insignificant. Tablé shows the eight significant

relationships.
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Table 2.1. Eight significant relationships after m&a-analysis

Relationship Point estimate Relationship Pointneste
CR-PF 0.531 CH-ST 0.570
CR-ST 0.388 RB-PF 0.208
CM-PF 0.323 RB-ST 0.362
CH-PF 0.358 TR-PF 0.291

* RB-Relationship Building; CH-Cohesion; TR-Trust; @&mmunication;
CR-Coordination; PF-Performance; ST-Satisfaction

2.3.6 The Preliminary Framework From Meta-Analysis

According to Table 2.1, the preliminary framewaskshown in Figure 2.7.

Relationship building

Cohesion Performance

Trust

Communication Satisfaction

Coordination

Figure 2.7 The framework after meta-analysis for wvitual teams

When compared to Figure 2.6, Figure 2.7 shows ‘thedign” and “technical” have
now been removed. There are now only five factoekationship building, cohesion,
trust, communication and coordination) that afféna@ performance and satisfaction.
Further, there is found to be no relationship betwthese five factors; the previous
correlation between relationship building and caomation was found to be

insignificant.
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2.3.7 Discussion of The Framework from Meta-analysi
The following section compares the framework fréma meta-analysis with Powell et
al’s (2004) framework. Possible explanations as® alffered for these differences

and some further factors are discussed.

(1) Seven variables remain

There are twelve variables in Powell et al's (2000d4jnework originally while only
seven variables now remain. All four variables {gesculture, technical, training) in
the “input” part and one variable (task-technolagycture fit) in “task dimension”
have been removed. It does not mean that thesagblesiare not important. However,
it shows that there have been inadequate studiekessr convergence on these

variables.

In Powell et al's (2004) framework, the input padpresents the design and
composition characteristics of the virtual teanmsthle selected studies, “design” has
been a frequent topic of discussion. For exampiecoR et al. (2004) found that
self-directed virtual teams reported higher satisfa and performance
(design-satisfaction and design-performance). Stedi from the study by Kirkman et
al. (2004) showed that team size had negativeioakdtips with team empowerment,
process improvement and satisfaction (design-coatitin, design-satisfaction, and
design-performance). In appendix 2.4, the totadjesncy of relationships between
“design” and other variables is twenty. There &red relationships with a frequency
over 2 (DS-CR: 3; DS-PF: 7; DS-ST: 5). From theentation, “design” would seem
to be a crucial factor in the framework, but “desigvas excluded in the end. One

reason is that the heterogeneity between studies sigmificant (Q-value was too
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large, causing the use of transform random valsteaud of transform fixed value).
This further confirms that research studies havenbeighly disparate without any
convergence or consensus emerging yet. The sanenatpn led to the exclusion of

the ‘technical’ factor, leaving the input part lstimbiguous.

(2) There is no relationship between the five fextaf social and task dimensions
According to the discussion of section 2.2, thadecof social and task dimensions
may affect each other and further affect the outaivirtual teams. But according
to Figure 2.7, there is no relationship betweenfithe factors (relationship building,
cohesion, trust, communication and coordinationpao&sible reason for this result is
the small sample size. This highlights the factt that only have there been
insufficient studies of virtual teams but researshigave focussed either on task or
social dimension. Only a limited number of studies/e explored the interaction
between social and task factors and these fadties'active effects on the outcomes

of virtual teams.

This framework gives an initial view of the relaighips between factors. By
combining the discussion of Powell et al’s (200&ework in the next section, the
framework of this study is formed. In addition, tih@mework from the meta-analysis

is compared with the best-fit model of VT develojppgdSEM in Chapter 7.

2.3.8 Forming the Framework for This Study
In this section, considering Powell et al's (20@k@mework, the framework by the
meta-analysis and research context for this stilndyfinal framework for this study is

formed.

49



Considering the learning environment of this stustyne factors may not be suitable
or have some limitations in this specific envirommeéVithin the “socio-emotional
processes” dimension, the concept of “trust” intuat teams has been widely
researched (Morris et al., 2002; Erdem & Ozen, 20@8eed this area has taken on a
life of its own and appendix 2.6 highlights theemttto which ‘trust’ has been shown

to inter-relate with a myriad of other concepts.

In this study “trust” is actually excluded for tlereesasons:

1. Firstly, past studies show that trust is a mdy @n extensive but incongruous
issue for team research. For example, Li et al0420studied trust over
multi-dimensions: cognitive trust, calculative trusnd institutional trust;
Clases et al. (2003) studied the correlation o$ttto personal bonding and
shared experiences. Mayer et al. (1995) studiest tru regard to ability,
benevolence and integrity factors. Appendix 2.6raggtes Clases et al. (2003)
fifteen studies on trust and shows the multi-din@ms of issues impacting on
trust. As yet, there has been little convergenceegearch studies in this area
and while recognised as a critical area it menitvidual study.

2. Secondly, this study focuses on a specific envirent: students learning. The
interaction of students with teachers and othedesits follows a similar
pattern as seller and buyer. There is an obligatiwh pressure for students to
cooperate and finish the tasks that teachers aonEigen if students do not
trust others they still have to endeavour to wodether. Therefore trust in the
socio-emotional sense may be seen to be a lessrtampassue in this
environment.

3. Finally, the study uses virtual teams which @eselected by the researchers

from a single large cohort of students. While ‘trusay be a factor it should
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impact equally on all teams and so is excluded ftbe comparison. The
emphasis in this study is directed towards the ohpE# communication

processes on the outputs.

In addition, Powell et al. (2004) pointed out thask-technology-structure fit” is to
evaluate the possible fit between task, technolagy structure. In other words, it
determines the tasks suitable for various technedpgthe tasks suitable for a
particular structure, and the technology adopteddayn members to form a new
structure over time. For example, FTF meetingstmne calls fit ambiguous tasks,
management of conflicts and external resourcesndicaming and setting strategic
direction. CMC is appropriate for more structuradks such as routine analysis or
monitoring project status (Powell et al., 2004).offrer study by Wong and Burton
(2000) explored the three characteristics (conteamposition, structure) of virtual
teams that affect the performance. However, ingbming environment of this study,
tasks are assigned by lecturers. Students useotige provided by the school to
communicate with each other and structured chasgaimnimal. It means that the
factors (tasks, technology and structure) of “tes#anology-structure fit” are fixed.
As a result, the concept “task-technology-strucfitfecan be fixed instead of acting

as a variable for this environment.

In regard to the “input” part of Powell et al's @) framework, designing teams is
unnecessary because the team structure in thiy sgualso fixed. Next, culture is
another expansive and diversified issue like tamst is excluded in this study. The
composition of the students is drawn from variowsintries and cultures. The
researcher has no intention to group students diy tlountries or cultures. Thus, for

the intermixture of the students, the culture issae be regarded as equal among
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each team. In addition, due to the fixed tools Usedtudents, the technical issue is a
constant variable in this study. Finally, ther@isomplete course plan for students to

learn skills, so training can be also viewed asrestant variable.

Powell et al. (2004) define coordination as “thgrée of functional articulation and
unity of effort between different organizationak{saand the extent to which the work
activities of team members are logically consistrd coherent” (p. 11). The Oxford
English Dictionary explains coordination as “Thei@t of arranging, or condition of
being arranged or combined, in due order or prapétion”. The terminology
associated with coordination such as “coordinatilechanism” (Montoya-Weiss et
al., 2001; Kraut et al., 1999) shows that coordamatends to be more theoretical and
complicated. It may include the relationships ofmponents. Otherwise, according to

the Cambridge Dictionary Online_(http://dictionaambridge.org/ collaboration is

defined as “when two or more people work togetlvecrieate or achieve the same
thing”. Given the terminologies associated withlaobration such as “collaborative
style” (Paul et al., 2004) and “distributed colladtion” (Johansson et al., 1999), the
researcher believes that collaboration is moreabldtcompared to coordination for

this study.

From the discussion above, the “input” part, “tfushd “task-technology-structure

fit” are excluded. Accordingly, and considering tHemework built by the

meta-analysis, the framework of this study is shawRigure 2.8.
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Socio-Emotional
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Cohesion

Outputs

Virtual teams Performance
Face-to-face teams

Task Processes Satisfaction

Communication

Collaboration

Figure 2.8 The framework of this study

From Figure 2.8, performance relates to studengstgption of their outcomes.
Satisfaction relates to the perception of satigfacof team members. Performance
and satisfaction are affected by the two constrisxdsial-emotional processes” and
“task processes”. “Social-emotional processes”udel two variables: relationship
building and cohesion while “task processes” ineli@o variables: communication

and collaboration. These four variables may atach other.
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2.4 Theories of Virtual Teams and Application

As stated in section 2.2.4 it is important to imétg the theories. The purpose of this
section is to introduce theories about VT and apipdse to the framework shown in
Figure 2.8. Firstly, the theories of VT (Matrix ®frtuality and The Periodic Table)
are introduced in section 2.4.1. Then, theories ¢ha fit both FTF and VT (Media
Richness theory, Social Identity and Deindividuati(SIDE) model and Social
Information Processing perspective (SIP)) are dised in section 2.4.2. Finally,
section 2.4.3 evaluates these theories and theircapon to the framework of this

study.

2.4.1 Theories of Virtual Teams
® Matrix of Virtuality
Lipnack and Stamps (2000, p. 62) classified VT atmatrix of virtuality. There are
two dimensions of this matrix: spacetime and orgaiion. The further along the axes,
the more virtual and complex the element is. Tagearch focuses on the “Distributed
Site” type of VT. “Distributed Sites” comprises mberns in the same organisation
(school) but who work in different places. The st of this study do not know each

other and can only communicate through CMC instdadeeting each other.
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Figure 2.9 A matrix of virtuality
(Source: Lipnack and Stamps, 2000, p. 62)

® The Periodic Table

A VT model “The Periodic Table” was introduced biphack and Stamps (2000, p.
240) (Figure 2.10). On the horizontal dimensiongaontains inputs, processes and
outputs. The elements on the vertical dimensioagarpose, people, links and time;
each of these vertical dimensions follows the pdoce illustrated by the flow chart
(inputsPsystemdoutputs), and is independent of each other. Asfline chart
indicates, the system receives input from one efitbrizontal dimensions, and then it
processes the element to produce the correspondipgt. The output is also directed
back to the input to strengthen or weaken the farfcéhe current progression on
subsequent inputs. This model presents a holiséw \of virtual teams’ working
process and is easy to understand. However, sofaetsién this model are presented.
Firstly, the model does not explain the relatiopshbetween vertical dimensions,

such as the relationships between links with pue@osl people; the link’s change by
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time; and the relationships between people andgserpSecondly, the model does not
explore the relationships between elements. Fampleg media and goals may affect

the task. Leadership and tasks may influence esult

! » system >
Inputs Processes Outputs
Purpose Goals Tasks Results
People Members Leadership Levels
Links Media Interactions Relationships
Time Calendar Projects Life Cycles

Figure 2.10 The Periodic Table of virtual teams
(By Lipnack and Stamps, 2000, p. 240)

However, this model also supports the two dimersiof the framework:

“socio-emotional processes” and “task processeBurgose” focuses on the “task
processes”. “People” represents the “socio-emotipnacesses”; “Links” relates to
communication. Communication not only connects pebpt also links purpose and

people. This matches the framework of this study.

2.4.2 Theories of VT and FTF
In earlier theories of CMC, such as Social Preséviodel (Short et al., 1976) and
Media Richness Theory (Daft & Lengel, 1984, 1986aftDet al., 1987), the

socio-emotional aspect was considered to be inadedo the virtual environment.
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During the last decade, some CMC theories suggélstedhe relationships could be
developed in the virtual environment. This sectioimoduces three theories: Media
Richness, SIDE and SIP. These theories are apiidte framework of this study in

the next section.

® Media Richness theory

Daft and Lengel (1984, 1986; Datft et al., 1987)aleped the Media Richness theory.
They proposed that organizational success is bagsetthe organization’s ability to
process information of appropriate richness to cedwncertainty and clarify
equivocality. Uncertainty means the absence of rm&tion. When information
increases, uncertainty decreases. Equivocalityi@s@mbiguity (i.e. the existence of
multiple and conflicting interpretations about atam situation). It is thought that a
greater quantity of information can resolve unaetya while better quality of
information can resolve equivocality. Limitation ofedia in a virtual environment
may limit the quantity of information. Thereforeappiding better information quality

(rich information) is a method to reduce equivdgali

Information richness is the information’s ability thange the understandings within a
time interval. But, what kind of information is @gled as “rich information”? Daft
and Lengel (1986) identify that “communication saotions that can overcome
different frames of reference or clarify ambiguasies to change understanding in a
timely manner are considered rich” (p. 560). Theme three methods to identify the
richness of media: immediate feedback, the numbearues and channels utilised,
personalisation and language variety (Daft & Wigmt 1979). According to this
definition, FTF is the richest media because ivgtes immediate feedback, manifold

cues (such as body language, eye contact and forece) and messages expressed
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in natural language.

Similar to the expectation of the Cuelessness Md¢Kelmp & Rutter, 1982) and
Reduced Social Cues approach (Kiesler, 1986; Sedgall, 1986), CMC is predicted
to be low in richness by Media Richness theory. CM@ht have immediate
feedback (instant online chat), but it has narrt\anmels and carries less social cues.

Hence, CMC is suitable for task-oriented jobs rathan social-oriented jobs.

The results from testing Media Richness theory .vaor example, Markus (1994)
tested the theory by observing the use of eleatramil and found that employees
preferred email for informational messages andtelae for personal message. Zack
(1994) compared the Electronic Messaging (EM) aaditional communication (FTF,
telephone and memo) and reported that EM was sabatitute for FTF interaction.
However, EM is an effective communication tool wheembers shared interpretative
context. On the other hand, Schmitz and Fulk (1982amined the effects of
perceived media richness and social influences fooganizational colleagues on the
uses and assessments of electronic mail. They fthatgerception of media richness
was not dependent on the features of the medithbugxperience of using computers,
such as keyboard skills and experience of softwditee more experienced in
computer use, the higher the perceived richnessedia. D'’Ambra et al. (1998)
tested Media Richness theory and found that madmess might not be the only
predictor of media choice for task equivocality.eyhconcluded that the richness of
media is perceived multi-dimensionally in termstleé information carrying capacity

of media.

® Social Identity and Deindividuation (SIDE) model
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The SIDE model developed by Lea and Spears (199byiges a more
comprehensive model by focusing on Social Ident{{@l) theory and a
re-conceptualization of de-individuation. The Slibiodel believes that the visual
anonymity and physical isolation of members in a @k nvironment should incur
deindividuation and the lessening effects of thibvildual’s social or personal identity.
User behaviour in a CMC environment is differend @lepends on the salient identity
in a particular situation. When group norms arersgr identity will be salient and
there is coincidence between individual behaviout group normative behaviour. In
situations where group norms are weak, personaititgewill become salient and
behaviour will be in line with personal norms. Timplify the SIDE theory, in the
CMC environment, when participants communicate uglovisual anonymity, they
are deindividuated. In this situation, when a gradgntity is formed instead of an

individual identity, it facilitates social relatiships such as shared norms.

The SIDE model suggests that the reduction of soakes in CMC environment does
not equate to the reduction of social context. @lih there are less social cues, CMC
can still support the formation of an impressionpairtners. It can convey social
information, aid in regulating behaviour and pravida social context for

communication and relationship building.

Several studies have tested the SIDE model. PosamésSpears (1998) reviewed
studies about the SIDE model to examine the impaptroperties of CMC on social

influence and summarized that group identity wdieisa anonymity increased social
identity with group, group attraction, conformity group norms and stereotyping by
depersonalising perceptions of the self and oth@iisey also conducted a

meta-analysis of deindividuation theory and theilteshowed little support for (a) the
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occurrence of deindividuated behaviours or (b)axistence of a deindividuated state,
but support for a social identity model of deindivation effects. The researchers
explained that this might be caused by situatiozcsje rather than by general social

norms. However, the SIDE theory still informs thiady.

® Social Information Processing perspective

Due to the discrepancy between “cues-filtered-¢Gtilnan & Markus, 1987) and the
findings from field research that personal relagiips did develop in a CMC
environment, Walther (1992) developed the Socidérmation Processing (SIP)
perspective of CMC. SIP is based on the assumigtiah people seek to affiliate
through their communication. People form initialprassions of each other based on
the exchange of social information. In a CMC envim@nt, as the amount of textual
messages increase, partners are tested and istamperimpressions adjusted.
Interpersonal relationships and personalized conication develop over time and
the conversation tends to be personal instead gkrsonal. Although with the
reduction of social cues conveyed in CMC, SIP satgythat impression formation
and relational communication can still be estalklislas long as adequate time is
given. This phenomenon was called “hyperpersonangonication” (Walther, 1996).
Walther (1996) defined hyperpersonal communica#isriCMC that is more socially

desirable than we tend to experience in parallé Fieraction” (p. 17).

For developing social relationships in CMC, membensst be motivated to form
relationships and impressions through interpreting available social cues. The
reduced social cues in CMC still enable membersmtanipulate their self-

presentation to project a favorable image. In theeace of contradictory information,

members may form idealized stereotypical impressimsed on the available social

6C



cues and selective self-presentation.

SIP implies that VT and FTF may operate at a dfférrate instead of a different
capability. CMC cannot convey all the informatiar fask and social need in as little
time as FTF communication. However, users can amaydrds nonverbal messages
and exchange social information over time. A metahgsis by Walther et al. (1994)
provided evidence for this aspect. The study repbra higher percentage of
socially-oriented communication and smaller differes between FTF and CMC

groups in unlimited time groups than in restrictiease groups.

2.4.3 Applying Theories to the Framework
Theories are applied to the framework as followeriodic Table” is applied to the
“virtual teams/face-to-face teams”, “Media Richrieds the *“task processes”

dimension and “SIP” to the “socio-emotional pro@ssgimension (Figure 2.11).

Socio-Emotional Processes

Relationship building

Cohesion Outputs

Virtual teams Performance
Face-to-face teams

Task Processes

Satisfaction

Communication

The
Periodic
Table

Media
Richness

Collaboration

Figure 2.11 The theories applied to this study

Firstly, “The Periodic Table” gives the whole vie# the study. It has four factors in
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the vertical dimension: purpose, people, links d&mnge. Purpose relates to “task
processes” while “people” relates to “socio-emadiioprocesses”. “Links” represents
communication and includes three components: mediactions and relationships.
This matches the relationships of all conceptsis $tudy in Figure 2.8. In addition,
the horizontal dimension of the table includes ¢hfactors: inputs, processes and

outputs. Outputs feedback to inputs and the whadegss evolves over time.

Next, Media Richness theory suggests that CMC iwlde for task-oriented jobs
since they need less social cues. In the virtuar@mment, members depend on CMC
to convey the information needed for the task. ifitention of this study in regards to
the “task processes” dimension is to examine hownbss communicate and
collaborate and how this affects the teams’ perboroe and satisfaction in the two

kind of settings: VT with lower social cues, FTRhvhigher social cues.

Finally, SIP states that although less social caes conveyed in the virtual
environment, members can still establish a cedagree of social relationship. There
are three key issues of SIP. First of all, membseek for affiliation in their
communication. Next, members are motivated by theationships. The third is the
most important one: time. SIP suggests that membergT can develop social
relationships as good as FTF as long as adequmageisi available. In regard to the
“socio-emotional processes”, the intention of thtady is to test if there are any
differences in relationship building and cohesiorthe two different settings (VT and
FTF). The impacts on teams’ performance and satiefa through relationship

building and cohesion are also examined.
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2.4.4 Group Process Models
In this section, three group process models aredated chronologically: Tuckman’s
model (1965), Punctuated Equilibrium Model (Gersid®©88, 1898) and Virtual
Teams Development Model (Johnson et al., 2002)s@hmodels are evaluated in

regard to virtual team process.

® Tuckman’'s Forming Storming Norming Performing Model

Tuckman (1965) developed a four-stage model fougrprocess in 1965 as the
‘Forming Storming Norming Performing’ model. Lateg fifth stage named
“Adjourning” was added to the model in 1975. Despgis name this model is an
elegant and helpful explanation of team developraedtmember behaviour. The five
stages are:

(1) Forming

This stage refers to a period when members anegingi determine their positions in
the group, procedures and rules to follow. The attaristics are: (a) high dependence
on leader for guidance and direction; (b) individuales and responsibilities are
unclear; (c) leader must be prepared to answerdbtguestions about the team's

purposes, objectives and external relationshipgyr@cesses are often ignored.

(2) Storming

This stage is formed when conflicts arises as tesmbers resist the influence of the
group and rebel against task accomplishment. Theacteristics are: (a) consensus is
not easy to reach; (b) members compete for posdmrihey attempt to establish
themselves in relation to the leader and other neesab(c) increased clarity of

purpose yet uncertainties persist; (d) cliques fautions form and there may be

power struggles.
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(3) Norming

This stage begins when members establish cohesto@nmitment to the tasks and
find their own way of working together. The chamdtics are: (a) agreement and
consensus is largely formed among team; (b) rabkelsrasponsibilities are clear and
accepted; (c) crucial decisions are made by gramupeanent and minority decisions
may be delegated to individuals or small teams iwitroup; (d) commitment and

unity is strong; (e) members may engage in funsaial activities.

(4) Performing

This stage occurs when members show proficiencyworking together. The
characteristics are: (a) the team is more straa#lgiaware; (b) members know clearly
why they are doing what they are doing; (c) thentéas a shared vision and is able to
stand on its own feet with no interference or pgstition from the leader; (d) the
team has a high degree of autonomy; (e) disagrasnmay occur but are easily

resolved.

(5) Adjourning

Adjourning is arguably more of an adjunct to theabfour-stage model rather than
an extension. It is the termination of the groupgewhhe task is completed. The main
characteristic is that everyone can move on to tiemgs feeling good about what's

been achieved.

This model is a linear progression model. Eachestagan essential step for a team
and if the previous stage has not been accomplighedlatter stage would not be

successful.
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® Punctuated Equilibrium Model

The Punctuated Equilibrium Model of group developimiey Gersick (1988, 1989)
was regarded as an alternate paradigm to Tuckr(ied6%) traditional model of group
development. Gersick found that all groups moveuph periods of inertia separated
by a brief period of transition. The model includlesee brief transition periods at the
beginning, midpoint, and the end, and two long woekiods between the transition

points.

The first transition starts when the group initsatee first meeting and discuss the
strategies and approaches to complete tasks. #feeffirst long work period, the
midpoint transition concerns a re-examination @ strategies, procedures and goals
set up in the first transition. The second long kvperiod is similar to Tuckman’s
“performing” stage where the consequence becomemtmbers’ focus of attention.
The end transition is the completion period whemminers finish the tasks and
adjourn. This is similar to Tuckman’s Adjourningagé. Basically, the Punctuated

Equilibrium Model is also regarded as a leaner rhode

® \Virtual Teams Development Model
Johnson et al. (2002) observed seven virtual legriéams for three months to
develop a model which evolves from Tuckman’s madelepict the process of virtual

teams in Figure 2.12.
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4

Forming ——— > Norming Performing

Conflict Resolution

Figure 2.12 Virtual Team Process Model
(From Johnson et al., 2002)

The three stages: forming, norming and performirg iaherited from Tuckman’s
model and the storming stage has been taken outodtiee short time allocated to
accomplish each assignment (about 2 weeks). A licomésolution” stage is added to
represent the resolution of arguments and procgedinforming, norming and

performing as and when the conflict occurs.

® The Summary of The Three Models

To summarise the models above, Both PunctuatedliBgqun Model and Virtual
Teams Development Model evolved from Tuckman’s rhadech was a fundamental
model of group processes. The former developsrémsition concept while the latter
removes the storming stage and supplements thisantonflict resolution stage. All
three are linear models. “The Periodic Table” (FegR.10) introduced in section 2.4.1
also has a linear view across the horizontal dimensbut, is essentially
multi-functional over purpose, people, links anchei This brief overview suggests
that process involved in VT could follow some oks$ke suggested patterns. For
example, in Johnson’s Virtual Teams Development &lodlthough the storming
stage was not observed, other stages (forming, ingriand performing) were still

significant in the process of virtual teams.

These models provide a holistic view of group psses, but how do FTF and VT
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members really work? Do they follow any processguas? These issues are explored
in greater depth by analysing the actual discoargkinteraction of FTF and VT in

Chapter 5.
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2.5 Examining the Variables in the Framework
In this section, all variables in the frameworkg(iiie 2.8) are discussed in depth. A
more detailed understanding of each variable esableetter project design for this

study.

2.5.1 Relationship Building
® Time-Interaction-Performance (TIP) theory
McGrath’s (1991) TIP (Time-Interaction-Performancéeory offers a clear
framework to understand the development of relatigys in virtual teams. According
to TIP theory, there are three functions that aeefgpmed by group members:
production, member support and group well-being.nders support and group
well-being is related directly to relationship demment in virtual teams. All
functions are realized by activities that are catisgd into four modes:
<~ Mode 1: Activities related to organization’s goalsd objectives.
< Mode 2: Activities related to solution of technigssues with regard to how to

reach the organizational goals.

< Mode 3: Activities related to conflict resolution

<~ Mode 4: Activities related to execution of the regment of organizational task.
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FUNCTIONS

Production Well-being Member Support
Mode 1 Production Interaction Inclusion
Inception Demand/ Demand/ Demand/ Opportunity
M Opportunity Opportunity
Mode 2 Technical ProblemRole Position/
8 Problem Solving Network Definition Status
£ Solving Attainments
S Mode 3 Policy Power/ Contribution/
Conflict Conflict ResolutionPayoff Distribution|Payoff Relationships
Resolution
Mode 4 Performance Interaction Participation
Execution

Figure 2.13 TIP structure
(By McGrath, 1991, p. 154)

TIP theory suggests that most groups follow theadéfpath for all functions (from
mode 1 to mode 4 sequentially). However, a groupy mse different paths for
adapting to different functions (e.g., mod® Imode 2»mode 4), but TIP explains
that it uses the simplest path when the purposssurces and circumstances allow.
TIP theory suggests that since members spend nmesadn goal and task oriented
activities and it is more difficult for VT to engagn developing relationships. Thus,

the lack of relationship development may resuftustrated team members.

® Related Studies about Relationship Building

Research by Sawyer and Guinan (1998) studied 4a@f development teams and
found that social process skills (such as the lefeinformal coordination and
communication, the ability to resolve conflictynre important than task skills (such
as use of software methodologies and automatedageuent tools) in project quality

and team performance. Social process skills acctammore than 25 percent of
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variation in software product quality. Research Janz et al. (1997) also studied
software development teams. They surveyed 231 ¢é&gsionals from 27 systems
development teams across thirteen organizationdamdl that mission clarity, team
collaboration and team unity is predictive of imyped work outcomes, increased job

satisfaction, satisfaction with personal growth amatker motivation.

® Summary

TIP theory provides schemas of how group membeitsl lvalationships. When a
group uses different paths to reach a goal, ardiftepattern can be observed. For
example, for group members in mode 1, the situadioproduction, well-being and
member support can be seen. In every stage, thas std every function can be

recorded and compared and a pattern of relatioaghipding can obtain.

2.5.2 Cohesion
® The Definition of Cohesion
The definition of cohesion varies by time and typégroups. Carron et al. (1985)
defined cohesion as “a dynamic process that iscttl in the tendency for a group to
collaborate and remain united in the pursuit ofintstrumental objectives and/or for
the satisfaction of member affective needs” (p.)2€hidambaram (1996) explained
cohesion as “the extent to which the group memhbegsattracted to the group and

each other” (p. 148).

From those definitions, three implications can bsavved:
(1) Cohesion changes over time in both its rangevamious formats throughout the
process of group forming, development, sustenandelsmissal.

(2) Cohesion has an instrumental implication. Albups are formed for a specific
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purpose. For example, musical groups are formedpfaying music. Actors
gather together for movies.

(3) Cohesion has an affective implication. The nésdelong is a basic human
motive. People want to join the group that makesrttieel intimate. Thus, social

bonding and task unity can produce positive effects

Models of measurements of cohesion can be cladsifieder two headings:
unidimensional models and multidimensional moddlke unidimensional model
measures cohesion along a single dimension, su@rass and Martin (1952), Piper
et al. (1983) and Budman et al. (1993). The mutighsional model measures
cohesion as multi-dimensional, such as Griffith88)Q Yukelson et al. (1984), Carron
(1985). Cota et al. (1995) suggested that multidsienal models have more
potential than unidimensional models to evaluatatvidiknown about cohesion. They
also criticized the fact that most multidimensiomalodels have been driven
empirically. Researchers set items and collectéa fdlam individual group members.
Then, sets of constructs were defined after armalyBhat might be problematic
because those items were too wide or narrow. Ifwade, those variables might
correlate highly with each other. If too narrow, nitight provide an incomplete
perspective of the constructs. Appendix 2.7 shovwesious definitions and

measurements of cohesion.

® Related Studies of Cohesion

Bollen and Hoyle (1990) developed a subjective eptutal model of cohesion. The
model proposed that the perceptions of cohesiayraaip members are important for
the members’ behaviour. It has two dimensions: es@iselonging and feelings of

morale. The measurement items of “sense of belgfidike “I feel a sense of
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belonging to ", “I feel that | am a member bét " “l feel that | am a
member of the _ community”. The measuremenistof “feelings of morale”
like “I am enthusiastic about ", “I am happyle at [live in] 7. PCS
(Perceived Cohesion Scale) was developed by theeptural model. The model
provides a different view of cohesion and was usedroups with big population

samples such as citizens and colleges.

Chin et al. (1999) used Bollen and Hoyle’s modetl adjusted PCS to allow
application to small groups. 330 undergraduate et grouped into 70 teams
participated in the experiment. Cash prizes anegushe latest problem-solving
information system were used to encourage studemdsvation. The result supported

the validity and reliability of PCS used within siigroups.

Carron et al. (1985) realized that various defims of cohesion could be classified
into two major groups: group integration (Gl) andividual attraction to group

(ATG). Gl explains “the individual's perceptionsali what the group believes about
the closeness, similarity and bonding as a whotetha degree of unification of the
group field”. ATG reflects “the individual’'s persahmotivations to remain in the
group as well as his or her personal feeling allmaitgroup”. Furthermore, Carron et
al. (1985) stated that both Gl and ATG could beeditinto two aspects: task and
social concern. Thus, a model that contains foumedisions of cohesion was
developed: GI-T, GI-S, ATG-T and ATG-S. GI-T (Grolmtegration- Task) is Gl

focused on task (i.e., collective performance, gaahd objectives). GI-S is Gl
focused on social concern (ie., relationship withia group). ATG-T is ATG focused

on task. ATG-S is ATG focused on social concern.
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Cota et al. (1995) pointed out that there are tdwaatages in Carron et al's (1985)
model of cohesion. Firstly, Carron et al's (1985)dal provides a complete view of
cohesion. The task-social and individual-group disi@ens can be used in many types
of groups and has been identified by other reseascfChang & Bordia, 2001).
Secondly, the GEQ (Group Environment Questionnaile)eloped by Carron et al.
(1985) has a very good explanatory ability to eatdithe issues that are important to
group functioning and performance and identified dier researchers (Chang &

Bordia, 2001).

Dyce and Cornell (1996) tested the model and GE®L# musicians in 84 groups.
The result supports social-task distinctions but gooup-individual distinctions.
Schutz et al. (1994) tested the model and GEQ thhigh school varsity athletes to
determine the degree of factorial invariance acgeswer (426 males, 314 females)
and across type of sport teams (64 teams). Thdt misunot support Carron et al's

(1985) model for gender and type of sport teams.

Against this criticism, Carron and Brawley (2000ggest that the reason that these
studies did not support the model and GEQ is thatviaried nature of group and
group cohesiveness were not taken into considerasiach as “the need to belong”
and “the desire for interpersonal attachments” (Beigter & Leary, 1995). They
suggested that researchers should put more focussearch questions and statistical

procedures rather than the nature of group.

® Related Studies of The Relationships Between Cohesid Performance
Chang and Bordia (2001) used the conceptual framleafocohesion by Carron et al.

(1985) to study the relationship between cohesiah @erformance. The participants
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of this study were eighty students from a thirdry@@anizational psychology course.
The process lasted for five weeks and two measuezs taken. The first measure
was taken in the second week while the second meags taken in the fifth week.
Hackman'’s (1990) three-dimension model of grouggrerance was used to evaluate
the performance. The measurements of performanae \geup grade, subject
measurement of group performance, system viakalitgf professional growth. The
analysis and relationship between each measuremhéinis research shown as Table

2.2:

Table 2.2 Hackman’s measurements of cohesion

Group grade Subject group|System viabilityProfessional
performance growth
Task cohesion | Not sig. Strong sig. Partly sig. lPary.
Social cohesionPartly sig. Not sig. Strong sig. Not sig.

Note: Adapted from the research by Chang and B¢afial)

Task cohesion has strong and positive relationsliip subject group performance
and partly and positive relationship with systembvlity and professional growth but
has weak relationship with group grade. This ingplibat task cohesion improves
personal skill but has no physical improvementrioug score. On the contrary, social
cohesion has a partly and positive relationshig witoup grade. It implies that the
improvement of relationship might facilitate theatjty of work instead of task

cohesion.

® Summary
This study adopts Carron et al's (1985) definiti@mhesion is “A dynamic process
that is reflected in the tendency for a group tckstogether and remain united in the

pursuit of its instrumental objectives and/or foe tsatisfaction of member affective
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needs”. The definition fits the cohesion’s positionthe framework of this study.
Furthermore, the GEQ (Group Environment Questiaehaieveloped by Carron et al.

(1985) is used to examine cohesion and is discussttr in section 4.6.1.

2.5.3 Communication

® The Challenges of Communication in Virtual teams

Most studies found that the overall amount of comitation in electronic
communication is greater than in FTF communicafidiitz et al., 1986). Although
some researchers argued that communication inretectenvironment has decreased
due to the lack of speech acknowledgements (ehgun?” “Uh-hmm”) and social
greetings (O'Connail et al., 1993; Sarbaugh-Thom@&dé-eldman, 1998), there is no
doubt that electronic communication consumes miare aind conversation contexts.
Others suggest that a problem-solving task is noitalsle for electronic
communication, even if the task is low in complex(Straus, 1996; Gallupe &
McKeen, 1990). This implies that the efficiency @fctronic communication in

problem-solving tasks is lower than FTF communarati

Message understanding is a dilemma in VT. Successitnmunication relies on
mutual knowledge and, typically communication pauseuse physical and linguistic
expressions to make inferences about each otheoislkdge (Hollingshead, 1998). A
study by Marshall and Novick (1995) demonstrateat ttonversation still goes well
and message understanding is fine after removiagigual factor. Straus et al. (2001)
noted that when visual observation is removed fcommunication, the evaluation of
others is less stereotyped and more valid (e.geniewers evaluate the job
applicants). Another issue of effective messageetstdnding is time. The individual

takes longer time to form impressions of others a@etode social cues when
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communicating electronically (Sproull & Kiesler, 89). Many studies showed
evidence to suggest that the efficiency and effeotss of message conveyance of
VT should be the same as FTF teams when adequaedigiven for VT (Burke &
Chidambaram, 1996; Galegher & Kraut, 1994; Warkeseti al., 1997). Thus, the
social and normative context may be more crucialelectronic communication
(DeSanctis & Monge, 1999). Therefore, when suffitieontextual information is
given, message understanding can be very high é@ctrehic communication.
Furthermore, message understanding may facilitaée relationship building and

coordination in VT.

Research by Roebuck et al. (2004) states therthiae challenges of communicating
in VT: lack of FTF interaction, difficulty of buildg relationships and challenge of
accessing and leveraging the unique knowledge df esmber to reach the team’s
goal. This research gave a murder mystery to VBusiness students and asked them
to discuss and cooperate to solve the mystery ¢iwr@d@MC in thirty minutes. The
result showed that students could overcome theicdifies encountered in

communication in a virtual environment.

Despite the absence of FTF communication in VTnesyonous communication in
VT may be more effective in some aspects (Dufnal.et2002). Communication in
VT always takes place over an extended periodneé.tiThe delay between response
and feedback might provide members with the oppdistuto think about the

problems and reflect more efficiently.

Kayworth and Leidner (2000) studied the criticadtéas to succeed in global VT and

found communication is one of them. The study satggkfour strategies to facilitate

76



effective communications in VT:

(1) Virtual teams need to engage in uninterrup@draunications through computer

communication system.

(2) Schedule and rules in communication must bagetopriately.

(3) FTF communication needs to be conducted peratigh

(4) Getting to know peers in VT leads to effectbagnmunication.

® Comparison of communication media

Table 2.3 compares communication media with resjpeatcessibility, formality,

shared interpretive context and social context.cues

Table 2.3 The comparison of communication media

Face-to-face Document Telephone E-mail Blackboard Instant messengel
Accessibility| Synchronous Asynchronous Synchronous Asychronous (timeAsychronous Synchronous
(time and place) [(time and place) |(time), and place) (Time and place) |(time),
Asynchronous Asynchronous
(place) (place)
Formality |Dependent Formal Dependent Informal Informal Informal
Shared Facilitates No explicitly No explicitly Facilitates Facilitates Facilitates
interpretive |creation of considered considered communication [communication |communication
context interpretive within established|within established|within established
context interpretive contextnterpretive interpretive contey
context
Social Strong Moderate Moderate Weak Weak Strong

context cues

Notes: * Adapted from Wiesenfeld et al. (2004).

The two distinctive communication media are Facé&doe and Blackboard. In terms

of accessibility, Blackboard is more convenientcondition that members are able to

access Internet and also Blackboard is informallewtthe formality of FTF is

dependent upon the situation. Through FTF discassimembers are liable to
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exchange their opinions and new ideas are easpiried. Whereas members find it is

less easy to express their understanding througtkBbard.

Another comparison of the characteristics of FTH amediated environments by

Clark and Brennan (1991, p. 142) is shown in T@ole

Table 2.4 The comparison of characteristics of FTRnd mediated environments

Media characteristics

Type of Co-presenc¥isibility [Audibility |ContemporalitySimultaneitySequentiality
environment

Face-to-face X X X X X X
Real-time X X X X X
audio/video

Audio-only X X X X
Blackboard X X
E-mail X

Notes: * Adapted from Clark and Brennan (1991,42)1

From the two tables, it can be seen that FTF conwatian still conveys more social

cues and provides more task-oriented capabilityacloard just surpasses

Face-to-Face communication in regard to bettersstioiity. It is also worthy to note

the development of Instant Messenger, such as MEN and Yahoo messenger. This

kind of software combines synchronous and asyndusrcommunication methods

and can transmit strong social cues. In additibpravides abundant functions such

as Internet phone, videoconferencing and makes eonwation easier, even

substituting for FTF communication.

[ ) Summary

Communication has been studied for a long time fuv@mous aspects. In this study,

communication is regarded as pivotal to the frantewdn VT and FTF, all
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participants communicate with each other to buildcia relationships

(socio-emotional dimension) and collaborate (taskc@sses dimension). According
to SIP (Walther, 1992) perspective, it is importemprovide sufficient time for VT.

But, how long will be enough? It could depend omr tlasks. Another issue of
communication is media. Different media with di#at characteristics may be
suitable for different tasks. There are two keynpeiof media. One is project design
and another is how the students use the media. Hoawia this study, due to the tools
provided by the university, the media factor isamstant and the project design is

introduced in Chapter 4.

2.5.4 Collaboration

® The Task Mode and Strategy of Collaboration
There are three basic types of relationships antasks: independent, dependent and
interdependent (Chen & Lin, 2002). “Independenksasneans dual tasks have no
interaction between them; “dependent tasks” meataslademands data input from
another task; “interdependent tasks” means botkstased information input from
each other. To manage an independent task is easyife the task can be finished in
any sequence instead of influencing other tasksdda with dependent tasks is also
simple because the tasks can be completed in diderever, when the environment
is more complex and more overlapping tasks exmerdependent tasks occur. The
interlaced input and output relationships of taskake the coordination more

difficult.

Thompson (1967) defined three types of collaboeativode — pool, sequential and
reciprocal. Pooled mode occurs when the group mesrdieare activities or produce

common resources, but otherwise are independentedonode is best coordinated
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through standardization or the development of rthes promote unified action, such
as voting or polling. Sequential mode occurs whames activities of group members
are dependent on the completion of others befoginbang. Group members must
work on the same agenda item during any time peRatiprocal mode arises when
each activity requires inputs from the others. Timgde is used in more complex

situations that need real time and group decisiaking.

Turoff and Rana (1993) proposed five different @otirative strategies:

1. Parallel: group members engage in modular sshkstéhat require little or no
synchronization

2. Pooled: the whole group may need to cooperate lvosely coupled fashion to
develop a collective group output by combining th&comes of the parallel
activities. In this strategy, interdependence amibwegactivities is low, but not all
of the activities can be performed in a pure paratiode at the individual level.

3. Concurrent: group members work together andanten a tightly coupled mode.

4. Sequential: the group implicitly or explicitlydepts a plan of action and
sequentializes the work process. Some of the &ieBviequire to be taken care of
before moving on to the next set of activities.

5. Reactive/Reciprocal: the task involves very highels of interdependence in
terms of the effects of previously performed atidé& and external events. The

order of occurrence is not predictable in time, dgnt oriented.

Among them, parallel and pooled can be categorsetbw degree of collaborative
strategies, concurrent and sequential can be seemedium degree of collaborative
strategies and reactive/reciprocal can be regaesdetiigh degree of collaborative

strategies. These strategies are used to analysmliaborative strategies of FTF and
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VT in Chapter 5.

® Related Studies of Collaboration
Kraut et al. (1999) studied the comparison of ugtertronic network and personal
relationships in the collaboration of relationshgdsbuyers and suppliers. The result
shows that collaboration in an electronic netwosk suitable for routine work.
Montoya-Weiss et al. (2001) experimented with globg with 35 five-person teams
in the United States and Japan. This study fouatl ¢bllaboration plays a positive
moderation role in conflict management and teanfiop@ance. Some challenges of
collaboration in VT are introduced as below:
(1) Social cues are not easily conveyed, feedbaclieilayed and interruptions or
long-time suspension in communication occur fredgjyen virtual environments.
(2) Many topics might be launched at the same tWieen VT members contribute
at different times on different topics, the infotma might be overloaded or
inadequate and difficulty in collaboration incresise
(3) Long duration and interrupted communication nkegd to discontinuous and

incoherent discussions.

Johansson et al. (1999) studied the distributeldlootation of a student project about
engineering software development. The result showed communication and
collaboration are extremely important issues for.\Hoor communication and
collaboration between managers and managers anthengmre the major barriers for
VT to achieve the goals. Poor communication capees collaboration. Due to the
absence of FTF communication, misunderstandingaraeasily and hinder common
actions. By examining collaboration in greater detae study found that implicit

expression that is caused by absence of FTF conwation might be the major
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problem in collaboration. In the project, the mensbevho were not continuously
present omitted important development decisionsvegre left behind. This results in
delay or budget overrun. The study also found tolaboration is related to conflict
management and commitment. Commitments are basegreements about what is
to be done, who is in charge and the deadline. ugiradhe processes of negotiation,

the management of conflict can lead to the achievermf commitment.

Massey et al. (2002) studied the effect of tempoaardination mechanisms on 35
global VT with 175 members and found that tempa@dbrdination mechanism is
associated with higher performance. According tdGvéth (1991), there are several
problems inherent in any group activity: ambiguitgnflict and scarcity of resource.
The mechanism includes three approaches to hamaeptoblems: scheduling
(deadlines), synchronization (aligning the paceftdrt within and between members)
and allocation of resources (specifying time spemspecific tasks). This can benefit
the nature of members’ interaction and outcomegedulcing the uncertainty and

chaos associated with tasks of teams.

Baker (2002) compared the performance of sixty-fair using four different

collaborative technologies: text-only, audio-ontgxt-video and audio-video. The
result shows that there is no significant diffeeernmetween the qualities of the
decisions for teams utilizing text-only versus addnly communication. But adding
video to audio-only communication resulted in angigant improvement in the

guality of teams’ strategic decisions.

® Summary

According to the discussion, there could be retetiops between task types and
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collaboration models. Different task types may eadsferent collaboration models.
A study by Bordia (1997) also supports this conidlisTherefore, the task design is
important for this study. It may affect the evalaatof data and the results. The task

design is discussed in Chapter 4.

2.5.5 Performance and Satisfaction

® Measurements of Performance and Satisfaction
The measurements of performance and satisfactiMTiand FTF are diverse. This
study collected and analysed ten studies from 1884focused on comparison of VT
and FTF teams. Methods of evaluating the performamz satisfaction are extracted

from these studies and are listed in appendix 2.8.

From appendix 2.8, the methods of appraising perdoice can be categorised into
three types: grader/ranking, discussion board/Naje® questionnaires. Graders are
engaged in scoring the outcome (e.g., group redeot) example, lecturers or experts
scored the students’ group assignments (Galeghiératit, 1994). Ranking has two
sources: individual/group ranking (Straus, 1996yR&Mmatin et al., 1997) and experts’
ranking (Straus, 1996). Individual/group rankingdsne by each of members. In
Warkentin et al’s study, all subjects were rankgdhe certainty of their preference on
a 7-point Likert scale. Experts’ ranking is done d®fected experts (e.g., lecturers).
Discussion board/videotape is used by Straus (1886)Benbunan-Fich et al. (2001).
In Straus’ research, the data from discussion b@ashalysed for group process of

VT. The FTF teams’ discussions are transcribedatarbfrom the videotapes.

The ways of evaluating performance in questionsafoeus on perceived quality,

such as meeting quality and perceived project yuébalegher & Kraut, 1994),
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perception of discussion quality (Benbunan-Ficlalet2001), perception of learning
effects (Shen et al., 2001), decision quality aattgived level of teamwork (Ocker,

2002). Accordingly, questionnaires used in tesgagformance vary.

To summarise, there are three types of performdatae exact score and ranking (by
lecturers, experts or members), transcript datar(fdiscussion board and videotapes)
and questionnaire data (from questionnaires). Quesire data is quantitative data
and can be analysed by statistical software (SFE3$, Excel). Transcript data
belongs to qualitative data and can be analysegullitative methods (such Nvivo).

The exact score/ranking can be secondary dataist and strengthen the argument.

Ways of examining satisfaction are more in agreéem&he data comes from
guestionnaires even though the questionnaires isezsd. The two mainstreams of
satisfaction are “satisfaction with the procesdtd@s, 1996; Shen et al., 2001; Ocker,
2002) and “satisfaction with the outcomes” (Galeghd&raut, 1994; Warkentin et al.,
1997; Ocker, 2002). In addition, other measureme@ftsatisfaction are listed in

appendix 2.8, such as fairness and solution coméeele

The methods of evaluating performance and satisfacire discussed in section

4.6.1.

® Process Gain and Process Loss
There have been quite a few studies manifestinggitwaup performance is generally
gualitatively and quantitatively superior to thalividual performance (Hill, 1982;
Johnson & Johnson, 2006). However, group performascbased on individual

efforts. It can be regarded as “process gain” whesup members interact and
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stimulate the development of ideas, insights anateggies and be conducive to the
group performance. “Process loss” can be regardethdividual efforts within a
group which could not be coordinated effectively really motivated to contribute
to team performance (Watson et al., 1998). Proggms benefits the group
performance while process loss exacerbates it. Vghemp members participate and
discuss, not only the development of ideas, knogéemhd tactics occurs, but also the
rejection of incorrect solutions, in a highly matted, harmonious and obliging
atmosphere. “Process gain” facilitates a bettefopmance. However, when group
members fail to recognise the uniqueness and ngceadstheir contribution, the
group may function inefficiently and ineffectivelgnd experience process loss
(Watson et al., 1998). There are three types ac¢gss loss”: social loafing (Latane et
al., 1979), egocentrism and competition (JohnsaioBnson, 2006). Individuals may
perceive the dispensability of their efforts and pess effort than others while
working in-group as a “free rider”. This is callésbcial loafing”. Group members
may attempt to interfere with others’ efforts or ynee unable or unwilling to
objectively evaluate others’ opinions. When thisoamntrism and competition
develops, the group may undergo interference arideation of production. When a
member dominates the discussion, another memberpneagnt others’ participation

and interfere with the effectiveness of decisiorkimg.

The concept of process gain and loss is used tioees.2.1 and 5.2.2 to analyse the

communication patterns in order to identify thefpenance of FTF and VT.
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2.6 HKNET- A Seven-Year Virtual Team Project

HKNET (Genuchten et al., 2005; Rutkowski et al.,020 OHKNET, 2005;
BOHKNET, 2005) was a VT project that tried to bringalism into Information
Systems education lasting for seven years (1998)2@ver 600 students from six
universities in Hong Kong, Florida, Tilburg, Eindrem, Grenoble and Beijing
participated this project. The objective of HKNETasvto let students experience
global differences and similarities, different cués and backgrounds, advantages and
disadvantages of using a remote Group Support Bysted try to make students
more sensitive to the cultural richness of intaoratl cooperation. The technology

used included videoconferencing, email and Blackihoa

Table 2.5 shows the evolution of HKNET.
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Table 2.5 The evolution of HKNET

ltem Year | Students(University) Key issue
HKNET1 1998 | HK, Eindhoven Initial project, first trial
HKNET2 1999 |57 students, 9 teams, H® Six weeks
Eindhoven, Tilburg ® Students are better familiar with mate
and each other
Class web site
Use videoconferencing (netmeetir|
GroupSystems, email
HKNET3 2000 |61 students, 10 teams, H® Six weeks
Eindhoven, Tilburg ® Add crosseultural facilitator and focus (¢
cross-cultural interaction
HKNET4 2001 |88 students, 13 teams, H® Blackboard
Eindhoven, iburg,|® Build a website
Grenoble ® Qutcome: E-report
OHKNET1 2002 | 183 students, 22 teams,|® Students across 13 time zones
Florida, Eindhoven, Tilburg® Make a electronic book
Groningen ® Qutcome: E-book
OHKNET?2 2003 | Hk, Florida, Eindhovg® Put more emphasis on milestones
Tilburg, Dutch intermediate deliverables
® More alignment was also achieved betw
lectures and project
® Outcome: E-book
BOHKNET |2004 | Hk, Florida, Eindhoveg® Use teleconference
Tilburg, Beijung ® Use animated flash tutorials
® Heighten the commonality of the learn
experience
® Outcome: E-book

The HKNET program formed a win-win situation. Thadents could experience the
newest technology and different cultures. The skshaoad lecturers could test the
projects, material and experiments on different svay teaching and furthermore
improve the courses, material and teaching methidus project observed factors that
interaction,

determined the performance of VT as: technologyrastfucture,

professional background and cultural backgroundK&uski et al., 2002). All factors
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interacted. Otherwise, project coordination, cregitommon ground and applying a
“sandwich structure” (starting with a same timegglameeting, continue with

asynchronous work and finalise with again a same/place meeting) (Rutkowski et
al., 2002; Genuchten et al., 2005) are also impobrissues for performance. In
addition, it found that given sufficient technologl support, students could adapt
themselves and find ways to overcome the cultuifidrédnces in order to solve the

problems.

HKNET can be a “template” for this study. The puatjeesign, schedule, processes,

guestionnaires and problems incurred are very Usefierences.
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2.7 Virtual Teams and On-Line Learning

Moore (1989) identified three kinds of interactifmn on-line learning: learner-content,
learner-instructor, learner-learner. Among thenterection of students seems to be
one of the most influential factors of online ldgag(Swan, 2001). A study by Fulford
and Zhang (1993) suggests that students’ perceptidninteraction are important
indicators of the satisfaction with instructionnflar studies (Picciano, 1998; Jiang &
Ting, 2000) also found that students’ perceivednieg from online courses was

related to the amount of discussion.

If FTF meetings are infeasible in a virtual envimeent, the only way to communicate
with each other and complete the task for VT memsigeuld be on-line discussion.
Harasim (1990) noted that students perceived andiacussion as a fairer evaluation
method. That might be due to the fact that asymaus discussion affords students
the chance to reflect on others’ contributions.tif@nmore, Eastmond (1995) states
that the frequency, timeliness and nature of messpagsted on the discussion affect

the communication results in CMC.

From these on-line learning studies, it can be sm discussion board is an
important component for VT. The members exchandernmation, build social

relationships and finish the task through discusdioard. But the issue of how VT
members use the discussion board to communicataféewt the teams’ performance
and satisfaction deserves further exploration anthes suggested answers are

provided in Chapter 6.

2.8 Summary of Literature

This chapter firstly discusses the research questamd builds the hypotheses. The
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FTF and CMC literature is reviewed and evaluatede Tesult suggests that more
research efforts should be focused on the socrakwsions. Powell et al's (2004)
framework is used as a prototype and examined byeta-analysis and a revised
framework developed. After taking into account sipecific environment of this study,
a final framework is developed. Next, the theooésirtual teams and CMC and FTF
are introduced and applied to validate the fram&wior addition, each variable of the
framework is examined in depth. Finally, a seveary@rtual team project (HKNET)

and characteristics of on-line learning are exgloxgh a view to informing the study
design. These theories, concepts and discussiansiaw applied throughout the

study.
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Chapter 3 Research Methodology

3.0 Chapter Introduction and Structure

| Theme of |
science
Research Research
questions context
Philosophy Methodology
The taxonomy of
positivism research methodologies
interpretivism and by Alavi and Carlson
critical realism (1992)
Selection of
methodology
Field study Survey

~,

Research design
(Chapter4)

Figure 3.0 The structure of Chapter 3

The purpose of Chapter 3 is to discuss the reseaethodology to give a support and
guidance of research design in Chapter 4. Thistehdipstly introduces the theme of
science. A review of the philosophies of positivismerpretivism and critical realism
within the context of the research questions, shibnasthis study encompasses both
essences of positivism and interpretivism. A taxop@f methodologies by Alavi and
Carlson (1992) is used as a template for the dsson®f methodologies. Given the
research context and intentions, this study isgoaiteed as an empirical study and
event/process in Alavi and Carlson’s (1992) taxonpdrollowing from this, a field
study and survey are selected as the specific detbgies to be applied in this
research using a number of different tools andriegles. The two methodologies are

applied to the project design introduced in Chapter
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3.1 The Theme of Science

The purpose of science is not to change the befigieople but to discover the
relationships between objects. Science does netdaa@answers of right and wrong
but confirms the regular logic of social life andstined models. Simplistically
speaking, science retrieves organizational knowdedryy systematic empirical

research.

The theme of science could be said to consist oéethlevels: philosophy,

methodologies, tools and techniques, as shownguar€&i3.1.

Philosophy
Ontology, epistemology (positivism, interpretivisanitical)

Methodologies
Nonempirical (Conceptual, lllustrative, Applied capts)
Empirical (Survey, case studies, action reseajch...

Tools and Techniques
Interviews, observation, questionnaires ...

Figure 3.1 The theme of science
(Adapted from Ash, 2003)

The philosophy concerns the point of view withinigththe research questions are
studied. This affects the selection of methodolegi®ethodologies engage in
structuring and guiding the research. This afféoéschoices of tools and techniques.
The role of tools and techniques is to collect appate data for analysis. From the
structure, it can be seen that the three partkighty related. In the following section,

philosophy, methodologies and tools and technigises! in this study are introduced
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and discussed.

3.1.1 Philosophy
Research philosophy can be classified as: ontobogy epistemology. Ontology is
concerned with the structure and properties of ‘tvidassumed to exist” (livari et al.,
1998). In this view, the world is objective and lnedge is discovered, invented or
developed by humans. On the other hand, epistemdioguses on the nature of
knowledge and the proper methods of inquiry (liverial., 1998). It assumes that

knowledge comes from the individual’s experience abservation.

Epistemology is the mainstream of idealism. It ¢stissof three categories: positivism,

interpretivism and critical realism (Mingers, 199Drtlikowski & Baroudi, 1991).

Positivism has been defined as “an organized methiodombining deductive logic
with precise empirical observations of individuahlaviour in order to discover and
confirm a set of probabilistic causal laws that banused to predict general patterns
of human activity” (Neuman, 1994, p. 58). Positisiassume that the real world is
objective and can be depicted by measurable cleaistats that are independent of
the researchers and instruments. Positivist studitegsnpt to build models to test
theories and raise the anticipative understandifigpfeenomena. Therefore, the
features of a positivist research are to: (1) tentbrmulate hypotheses, models, and
causal relationships among constructs; (2) do daéne research and use
experiments, surveys and statistics to examineiggeor hypotheses (Neuman, 1994,
p. 58); (3) provide objective, value-free interptedn (Chen & Hirschheim, 2004).
Positivism has been criticized in that it changespbe into figures and is concerned

with abstract laws and formulas that are irrelevantthe real lives of humans
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(Neuman, 1994, p. 58).

Interpretivism has been defined as “the systemati@lysis of socially meaningful
action through the direct detailed observation @bgle in natural settings in order to
arrive at understandings and interpretations of peeople create and maintain their
social worlds” (Neuman, 1994, p. 62). Interpretisiare concerned with how people
engage in their practical affairs in everyday bfehow they get things done (Neuman,
1994). Its main purpose is to understand and desarieaningful human actions.
Interpretivists believe that researchers can negasbjective (Shanks et al., 1993) and
they tend to use rigid and complex methods to cobbevariety of qualitative data in
the form of specific details (Neuman, 1994). Sumipathe characteristics of
interpretive research are: (1) to collect evidefmoen non-deterministic perspectives;
(2) for researchers to be involved in a specificiaosetting environment; (3) a

research based on participants’ perception (Orlgéo\& Baroudi, 1991).

Critical realism is interested in prevailing socald power structures and aims at
emancipating and empowering its human researclestisb{Brook, 2002). It assumes
that social reality is historically constituted atitht produced and reproduced by
people (Myers, 1997). The primary task of criticgdlism is regarded as one of social
critique, whereby the restrictive and alienatinghditions of the status quo are
illuminated (Myers, 1997). The characteristics ofical research are to: (1) focus on
the oppositions, conflicts and contradictions imtemnporary society; (2) seek to be
emancipatory i.e. it should help to eliminate theises of alienation and domination;
(3) emphasize the dialectical analysis which attsntg reveal historical, ideological

and contradictory facets of existing social pragic
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Orlikowski and Baroudi (1991) studied 155 U.S basddrmation systems journal
articles and found that positivist research accedifibr 96.8% and only 3.2% articles
were categorised as interpretive research. Thesenoaarticle categorised as critical
research. While these figures are now out of daie Btill undoubtedly true that

positivism and interpretivism are the two main piggens in the IS field.

3.1.2 Philosophy Underlying Research Questions
Before deciding upon a valid philosophy for thigdst, the key issue is to analyse the
research questions in greater depth. The reseagestigns as established in Chapter 2

are:

(1) Is there any difference in performance ands&attion between virtual teams and
face-to-face teams?

(2) Are there any specific social or task facttiat iaffect the performance and
satisfaction of virtual teams and face-to-face t&am

(3) How do the factors affect each other and wimgtaict do the factors have on the
performance and satisfaction of virtual teams ae-fto-face teams?

(4) How can we improve the performance and satisfaof virtual teams?

The first question aims to reveal the differencesveen VT and FTF. The practical
nature of this question lends itself to longitudiiresearch using empirical data, which

leans toward a positivist solution.

The second question is to answer the “what” coraext provide a clear definition of
“what we need to know”. The question requires a lmio@ation of theoretical and

empirical observation to explore unknown knowledgel increase understanding of
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“‘what we need to know”. This implies that both pivgst and interpretivist

approaches would be suitable.

The third question extends the context of the se@prestion and aims to answer the
“how” concept. This question requires the integnatiof theoretical bases and
experimental observations. It formulates modelststdnypotheses and explores the
causal relationship between variables. Furthermaresupplements these with
subjective perception such as observation, interviand discourse analysis. This

again lends itself toward both positivist and iptetive stances.

The fourth question is substantially different iature from the previous three. It
summarises the conclusions from the previous tlgeestions and applies the
researcher’s interpretations to provide solutiod$is necessarily implies an

interpretive perspective based on a mix of integthee and positivist paradigms.

To summarize the philosophy, both essences ofipigsit and interpretivism are
involved in this study. This study not only focuseshypothetic-deductive testability

of theories but also observes and tries to undaddiaman interactions.

3.1.3 Combining Positivism and Interpretivism
Given the radically different philosophies and asptions that underpin positivism
and interpretivism, there has been much debate tathwu combination of both
paradigms. Morey and Luthans (1984) summariseddasdribed the confrontation of
two paradigms: objective versus subjective, nontatheversus idiographic,
guantitative versus qualitative, outsider and iesi@nd etic versus emic. They seem

to be opposed and irreconcilable. The following sarises three major differences
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between positivism and interpretivism:

(1)

(2)

3)

Ontologically, positivists believe that trutiigts objectively and independently
from the experience and perception of humans whikrpretivists highlight the
subjective implication of the reality that is pexeal by humans and constructed
and reconstructed through the social interactiocgss (livari et al., 1998).
Epistemologically, positivists emphasize hymoittdeductive testability of
theories. Real knowledge should be able to be igdrifand generalized.
Consequently, causal relationships are always ptedeand a solid conjunction
among explanation, prophecy and control of varmidesxpected (Orlikowski &
Baroudi, 1991). On the contrary, interpretivistéidoe that scientific knowledge
should be retrieved through the understanding ofidruand social interaction.
They argue that positivists’ concerns with abstiagts and measurement are
unrelated to the actual lives of real people (Skailal., 1993).

Methodologically, positivists insist that resd@ers should take a value-free view
and apply objective measurements to gather evidieniest hypothetic-deductive
theories. Therefore, a quantitative method sucla asirvey is a representative
instrument for positivist research. On the othendhanterpretivists argue that
researchers ought to engage in the social settimgstigation and learn how
human activities and interaction takes place frame farticipants’ views
(Orlikowski & Baroudi, 1991). Thus, a qualitativeethod such as field study that
enables researchers in the real social environieegpropriate for interpretivist
research. Positivist researchers precisely measlateds of numerous subjects
and applies statistics to examine the rules, wiseng@rpretive researchers are
likely to spend a long time on a few people to ustéd their perceptions in

depth (Neuman, 1994, p. 62).
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While positivist research has dominated the ISdfi@hterpretive research has been
gaining increasing attention as a legitimate a#itve (Lee, 1991; Chen &
Hirschheim, 2004). Some scholars have endeavorethdorporate the relative
strengths and minimize the relative drawbacks ef ttho perspectives such as the
Lakatosian Structured Metholological Falsificatidq®MF) model proposed by
Bharadwaj (2000) which blended both the traditiotealets of positivism and the
contemporary interpretive notions to reconstructdSearch. Lee (1991) also built a
model to refute the widely held notion that theg apposing and incompatible, and
viewed them as mutually supportive rather than @llitiexclusive. He further urged
that the combination of the two perspectives migitmote new opportunities for

theoretical refutation and refinement.

When diagnosing the philosophies underlying theassh questions, it can be found
that positivism and interpretivism are mutually pagive. As discussed in 3.1.2 all
the questions benefit from the application of bgibsitivist and interpretivist

philosophies.

3.2 Methodology

Methodology has been interpreted as an organiskecton of concepts, methods,

beliefs, values and normative principles suppobtgdorporal resources (Hirschheim
et al., 1995). More specifically, the methodologyai set of goal-oriented procedures
that guide the work and cooperation of the varipads involved in the construction

of an application (livari et al., 1998).
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Many scholars have attempted to classify the metlogies of Information Systems
in recent years. Each has its own interpretationlagsifications, such as qualitative
and quantitative (Cash & Nunamaker, 1991), emgiracad nonempirical (Chen &
Hirschheim, 2004), positivist and interpretivish@ & Hirschheim, 2004). Alavi and
Carlson (1992) analysed the topics and researcthadelogies of 918 articles
published between 1968 and 1988 and proposed adeofor the IS research. The
taxonomy is divided into two parts: empirical armhampirical. Empirical studies are
categorised into event/process and object whileemgirical studies consist of three
types: conceptual orientation, illustrative and leggp concepts. The taxonomy is

shown in Figure 3.2.

Meth0d0|09y /_\ this study's path
| >
| b
Nonemopirical Empirical
[ — >
A A v A vy
Conceptual lllustrative Applied Object Event/Process
concepts
v
*Framework *Qpinion *Conceptual *Description of *Experiment
*Conceptual *Experience framework class of *Field study
model *Description of | and products, *Case study
*Conceptual a tool, application . ;ecehc?;llogy *Survey
verview of technique, peaial *Ex-post
. application, "
idea method, system, install description
*Theory model program, *Tool develop
function *Second-hand
data

Figure 3.2 The taxonomy of research methodologies

(Amended from Alavi and Carlson, 1992)

From the taxonomy, it can be found that nonemgirresearch focuses more on

descriptions of concepts, framework and deductistead of systematic observation.
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It always emphasizes theory building and explanmatand provides descriptions of
tools, techniques, methods and models. Empiricadlies are based on humans’
perceptions and experiences. Research which enzgsd®ibject” always describes a
system, product or installation. Studies which imelto event/process investigate
susceptible experience by human and include rdsearethodologies such as

experiment, field study and survey.

3.2.1 The Selection of Methodology
In the selection of a suitable methodology for ttisdy, it is necessary to review the
intentions of this study as summarised below:
® To observe the processes of students’ dealing avigiven project. This includes
how they communicate with each other, how theydouglationships, how they
collaborate on the tasks and how their performamcksatisfaction relate to this.
® To collect data to build and verify the framewof&s FTF and VT.
® To provide suggestions to improve the performamat satisfaction of VT from

the observation of students’ behaviour and theyarsabf the collected data.

To realise these intentions, this study needs &igdea project for students. When
students are engaged in the project, the reseacameobserve their behaviours and
collect data produced through various processederAfhe project, students’

perceptions regarding the processes and outconiebevgathered. The schema is

shown as Figure 3.3:
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(2)Collect discourse
--FTF: tape recording
--VT : discussion board

T,

Project > Survey gr?gli?;

(3)Questionnarie

(1)Observe (4)Interview

Figure 3.3 The schema of the practical stages ofighstudy

There are three stages: project, survey and coatelysis. In the project stage, when
students are doing the given tasks, the researsh@ble to observe students’
behaviours and interactions. During the projeqteteecording is collected for FTF
teams while discussion board discourse is colleftedVT teams. The collected
discourse data is analysed in the third stage écoranalysis) to understand students’
discussion process in depth. After the project,stjaenaires are administered and
interviews are conducted to understand studentsep#ions and feelings about the
processes and outcomes. Furthermore, statisticélose were applied to build and

verify the frameworks for FTF and VT.

In summary, this study is empirical and can begmised as an event/process study
as shown in Figure 3.2. Then, what kind of reseanelthodology is suitable for this
study? Event/process includes research methodslsgieh as experiment, field study,
case study, survey and action research. The disous$ the selection of research

methodologies follows.

Galliers (1991, p. 339) adopted Vogel and Wetherl§£984) criteria of parsimony
and comprehensiveness to classify research methgidsl by their impact (society,

organization/group, individual), applicability (fawlogy, methodology) and context
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(theory building, testing, extension). The taxonowigarly uses the functions of
methodologies to annotate them. The focus of thidysis individual small group of
students and is concerned with how VT membersed®eblogy to communicate and
build relationships compared with FTF interventioAs to the context, this study
tries to build a framework and test the framewdrkus, it relates to framework
building and testing. It is apposite to compare filmections of this study with the

taxonomy as Table 3.1.

Table 3.1 The comparison of the requirements of teistudy with Galliers’
taxonomy

Modes for traditional empirical €=» Modes for newer approaches
approaches (observations) (interpretations)
Object
Laboratory Field Case Action
Survey
Experiment Study Study Research
Society No Possibly Possibly Yes Possibly
Organization/group Possibly Yes Yes Yes Yes
Individual Yes Yes Possibly Possibly Possibly
Technology Yes Yes No Possibly No
Methodology No Yes Yes Yes Yes
Theory building No No Yes Yes Yes
Theory Testing Yes Yes Possibly Possibly Possibly
Theory extension Possibly Possibly Possibly Pogsibl Possibly

(Amended from Galliers 1991, p. 339)

To compare Figure 3.3 with Table 3.1, the secomgest‘survey” of Figure 3.3
corresponds to “survey” in Table 3.1, and this nsetimat the survey approach is
included in this study. The researcher intendetstudents engage in the given tasks
in a natural setting instead of in an artificialveanment along with numerous
restrictions. In this context, a laboratory expeihwhich controls variables and

environments precisely and rigidly is not suitafolethis study.
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Avison et al. (1999) define action research as f@mmative process involving
researchers and practitioners acting together ogparéicular cycle of activities,
including problem diagnosis, action interventiomdareflective learning” (p. 94).
From this definition, action research emphasizesearchers’ involvement and
cooperation with practitioners. In this study, thesearcher intends to observe
students’ behaviours instead of becoming involvetheir interactions and further to
generalise the results to the real world. Thusrettege no practitioners in reality.
Accordingly, action research is removed from thadidate list leaving field study

and case study as possible candidates.

In the next section, field study, case study andesuare reviewed individually and
the former two are compared to find the most sietafethodology for the “project”

stage in section 3.5.

3.3 Introduction to Field Study

Judd et al. (1991) describe field study as “a stafijfow people behave in specific
organisations, communities, or circumstances andlude that anyone would behave
similarly in those situations” (p. 317). Singleten al. (1999) state that field study
researchers often focus on the subjects’ views rbwhe world. It has been
categorised as a qualitative research methodolagyd(et al., 1991; Singleton et al.,
1999). Summarily, field study is a method that eatés independent variables and
dependent variables in a natural setting insteadnahipulating variables. It has
experimental design but has no experimental canResearchers need to participate

in the real venue and observe and record the datdhey intend to collect.

Singleton et al. (1999) state that a field studyassatile in many different research
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settings: (1) researchers are able to get an irnsideew of reality because they can
capture the substance, coherence and maintenanceienk that may seem

implausible to outsiders; (2) it lends itself wealith dynamic or rapidly changing

environments due to its flexibility that researchean take extra actions to deal with
unexpected situations; (3) it is suitable for sdamels of substantive problems, such
as (a) when it is compulsory to maintain “whole’rccimstance in details and
immediacy; (b) when a situation is complex, inchglinterrelated phenomena that
must be focused simultaneously and as a wholeytieh the study is focusing on the

relationship between the subjects and the settings.

However, Singleton et al. (1999) explain that fistddy has limitations: (1) it can be
costly such as time, labor and money; (2) someatltionstraints could preclude the
use of field study, such as studying a riot coudd dangerous and creating some
medical conditions (e.g., physical disabilities)uMbbe not suitable; (3) researchers
need to possess enough knowledge of the subjedtemrnronment to get fruitful

outcomes.

3.4 Introduction to Case Study

Yin (2003) describes a case study as “a strateggidmg research which involves an
empirical investigation of a particular contempgrahenomenon within its real life
context using multiple sources of evidence”. Thare several implications in this
definition: (1) case studies are set in a naturalirenment without manipulating
variables; (2) case studies can use multiple waysotlect data such as survey and
interview; (3) the object of a case study can be case or more than one case, such

as person, group or organization; (4) it providesiépth exploration to understand
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the complexity of each phenomenon.

A case study is suitable for the following situasowhere: (1) there is no extensive
research or theories in the particular area; (Zhes®pecial cases are apparently
contradictory to theories; (3) it is important @pture the knowledge of people in the
cases and develop theories instead of testing hgpes (Labovitz & Hagedorn, 1981,

p. 48); (4) the emphasis is to reveal the problefiteow” and “why”.

Case studies are widely used but there are twddimns acknowledged: (1) since
case study focuses on one or a few cases, itysdviicult to generalize the findings;
(2) the bias of researchers and subjects, whichesoffom a mix of individual

opinions, loss of memory and distortion and deblberconcealment of facts, may

affect the results critically.

3.5 Comparison of Field study and Case study
Through the elaboration of field study and caselstin section 3.3 and 3.4, the
advantage/application and disadvantage/limitatioh bmth methodologies are

presented and discussed along with the influendisrstudy as Table 3.2 and 3.3:
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Table 3.2 Field study and the application to thistsidy

Field study Influence this study Applicable to
this study

Advantages/Application
Researchers are able to get an |It benefits this study because itves
insider’s view of reality fits the intentions of this study
Cope with dynamic or rapidly  |The environment of this study [¥es
changing environments dynamic and changing rapidly.

So, it benefits this study
Suitable for maintaining “whole” |It fits the environment of this |Yes
circumstance, complex, focusingstudy
on the relationship between the
subjects and the settings

Disadvantages/Limitation

Could be costly

school, thus, it is not costly

The resource is provided by t|PYes, this study

can overcome

Ethical constraints could preclud

the use of other research
approaches

@here is no ethical issues for t
study

Yes, it does not

affect this study

Fruitful outcomes rely on the
knowledge of researchers towar
the subjects and environments

The researcher has fruitful
knowledge in this area and ha
observed the students for one
semester

Yes, this study
Tan overcome
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Table 3.3 Case study and the application to this stly

Case study Influence this study Applicable to
this study
Advantages/Application
There is no extensive research ¢orhere have been abundant |[No
theories in the particular area |studies in this area
Some special cases are apparefilgere is few special cases No
contradictory to theories contradictory to theories and tf
study tries to validate theories
It is important to capture the Capturing knowledge of peopléPartly

knowledge of people in the case

and develop theories instead of
testing hypotheses

and testing hypotheses are
equally important for this study

The emphasis is to reveal the
problems of “how” and “why”

This study focuses not only on
“how” and “why” but also
“what”

Yes

Disadvantages/Limitation

The problem of generalization

(questionnaire) to validate dat
So, this deficit is not existing i
this study

This study uses qtaivie datgYes, the

roblem is not
xisting in this
study

Bias of the researchers and
subjects

When the researchers observg
the subjects and makes
conclusion, the bias may
happen. But through
supplemented by other data
(interview, questionnaire,
content analysis), it may reduc
the bias

2Bhis study
could reduce
the effect of
bias

Fruitful outcomes rely on the
knowledge of researchers towar
the subjects and environments

The researcher has fruitful
knowledge in this area and ha
observed the students for one
semester

Yes, this study
Tan overcome

From the two tables above, it can be seen that §tldy is more appropriate for the

“project” stage in this study where:
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(1) Itis engaged in a natural setting rather timamipulating variables.

(2) The researcher is able to get an insider’s we@ewnderstand students’ processes in
depth.

(3) Itis flexible to cope with dynamic and rapidiganging environments. The setting
of this study is a learning environment with humtdreof students. Students’
situation is hard to predict and control. Thus, ple must be flexible and easy to
amend to cope with any accidents.

(4) As to the disadvantages/limitations, they canolbercome and rarely affect this

study.

3.6 Introduction of Survey

The purpose of a survey is to retrieve a vivid ymet of practices, procedures,

situations and views at a single point in time tiglo questionnaires, interviews or

published statistics. By studying representativaas, the survey seeks to discover
relationships between constructs and provide génedastatements about the objects
of study (Jick, 1983, p. 136). It can precisely wlment the norm, identify extreme

outcomes and depict relationships between variablassample (Gable, 1994). Thus,
it is suitable for validating research that has kalitl theoretical support. It can cover
quiet broad scope and the objects can be visigkectsbsuch as individual, group or

organization, or invisible objects such as satisfac efficiency and stress.

A survey has the following characteristics:

(1) Survey is the most frequently used method:
According to Chen and Hirschheim (2004), a surveythe most prevalent
approach used in IS representing over 40% of studie a scientific method it is

logical, systematic and objective. These stepsisbaksetting research questions,
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hypotheses, data collection, data analysis andlesioa, and follow logical
principles. Furthermore, the results of a survey ba replicated, validated and

refined to modify theories or frameworks.

(2) The subjects of a survey can be based on alsamfotal population:
According to the scope of sampling, survey consigtsampling and census.
Sampling chooses a representative sample to iga¢stivhile census focuses on
all population.

(3) Surveys focus on general facts instead of speases:
The purpose of a survey is to discuss the commaits tof objects instead of
focusing on individual. A survey depicts whole pigts and general facts by
analysing the sample and population. Therefore fittdtngs from a survey can

infer the characteristics of a population.

Although a survey is a versatile method, therestilesome limitations (Gable, 1994):
(1) Surveys must have solid and clear frameworks:
It is very important for a survey to ask the rigjtestions in the right way. If the
survey takes place prior to the existence of adsahd clear framework, it is
impossible to get the right data to analyse. TleegfGIGO (Garbage In Garbage

Out) is unavoidable.

(2) Asurvey is an inflexible approach for discovef new issues:
Due to the need for a clear and solid frameworKottow, it is difficult for a
survey to reveal new issues. Once the survey iemway, there is little can do
upon comprehending that some crucial items aretedhftom the questionnaires,

or discovering that questions are ambiguous and tleapondents may
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misunderstand.

Both questionnaires (written) and interviews (paepare used in this study. There
are two purposes for using questionnaires. The dinge is to apply Likert scale to
collect students’ perceptions of each variable;tlagrois to apply open questions to
ask for students’ perceptions of what factors afféseir group performance and
satisfaction. The purpose of the interviews is &ve more deeply into students’

feelings about the processes and outcomes.

® The advantages and disadvantages of questionnaires

According to Judd et al. (1991), a written questare has the following advantages:
low cost; avoidance of potential interviewer bidess pressure for immediate
response on the subject. The disadvantages areckponse rates; poor data quality

and; possible misunderstanding of the questions.

For the use of questionnaires in this study, theaathges are applicable. It is cheap
for distributing questionnaires to students becatls® researcher can distribute
guestionnaire in the lectures. A written questioren@nables the avoidance of the
researcher’s bias and gives less stress for stid@stto the disadvantages, response
rate would be high because lecturers and tutorsable to help to distribute and
collect questionnaires. Lecturers and tutors cawan students’ questions when they
have problems in order to avoid misunderstandingthef questions, and check
guestionnaires roughly to raise the data qualitenwstudents hand in questionnaires.

Thus, a written questionnaire is highly appropriatéhis study.

® The advantages and disadvantages of personal inteew
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According to Judd et al. (1991), the main advantafjpersonal interviews is the
excellent data quality. Personal interviews caaimtthe highest response rate of any
survey methods. The interviewer can notice and ectrrthe respondents’
misunderstandings and probe inadequate or unoésmonses. The interviewer can
also control the order in which the respondentsiuecthe questions and the contents
of the interview. Moreover, a face-to-face intewiean best establish intimacy and
motivate the respondents to answer fully and atelyra Those abilities mean
personal interviews can retrieve high quality d&tsadvantages include expense and

time consumption and interviewer influences.

The interview is conducted by the researcher. Tginquersonal interview, this study
is able to understand students’ perceptions inhdeytich would not be reflected in

guestionnaires and discourse analysis.

In summary, this research study will employ a nundfedifferent approaches, field
study, surveys/questionnaires and interviews. ltfelé that this combination of
approaches will allow for the deficiencies of eaahgular approach to be overcome

by their combined interactions.

3.7 Summary

This study combines elements of positivism andrpregivism and is an empirical
study classified as event/process by Alavi and ai$ (1992) taxonomy. There are
two methodologies applied to this study: field stiglapplied to the “project” stage to
design the tasks for students and collect studeligsourse for content analysis. A
survey is applied to retrieve students’ perceptams feelings about the processes and

outcomes by using questionnaires and interviews.adidition, the data from
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guestionnaires is used to validate the framewooksFTF and VT. The properties,
advantages and disadvantages of these approacfam ithe research design

described in Chapter 4.
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Chapter 4 Research Design

4.0 Chapter Introduction and Structure

Six stages of thi
study

Settings of this
study
(ECU&MIS1100)

4

Detail of project
design

Collecting data

Fouf kinds of data

Questionnaires Interviews Tape recording Discussion board

7y v v
. Applied App||ed

SEM T'EM PO
coding syste

Figure 4.0 The structure of Chapter 4

The purpose of Chapter 4 is to introduce the ptogegsign for this thesis. This

chapter firstly introduces the six stages of thagjqut design. The preparation stage is

presented in Chapter 1~3, thus this chapter focub@project design of VT and FTF.

The specific environment of the university (ECUHahe unit (MIS1100) used in the
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project is described, followed by the details of fbroject design. The methods of
collecting the four kinds of data (questionnairateiview, tape recording and
discussion board) are reviewed. The TEMPO codisgesy which is used for coding
the discourse of tape recording and discussiondpaard SEM which is used to

analyse questionnaires is described.

4.1 Introduction of the six stages of the project @sign

The six stages of the project design are shownguaré 4.1.
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Figure 4.1 The stage diagram of the project design

10. Test models and
hypotheses

12.Implications for
practice and researgh

uoisnpuod

The project design includes six major phases: patjom, field study (FTF), data
analysis (FTF), field study (VT), data analysis {jvand conclusion. Preparation

involved the development of research questionsinitien of context, literature
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review and meta-analysis. The purpose of the patipar stage is to confirm the
research context through extensive literature vevéed use the meta-analysis to
explore the initial framework. The meta-analysisl @he development of the initial

framework were introduced in section 2.3.

Once the initial framework was built, the FTF pagjecommenced. A protocol

presented in section 4.2 was developed accordingesearch context, research
objectives and the results of the meta-analysie d&ta (interview, tape recording
and questionnaire) for the next stage (data arglyss collected, and the documents
which included project document files, revised pobjprotocol and problems and

issues were created in order to improve the sesengster’s project.

Simultaneously, a pilot VT project with 24 studewtso were enrolled in MIS1100 as
on-line learning students was introduced. The plooe is described in section 4.4.

The formal VT project was conducted in the lightlus.

The purpose of the next stage was to run a profec virtual environment. A
protocol was developed in the light of the docuradrmim the first semester and the
pilot project. After the execution of the VT projethe documents (project documents

and problems and issues) and the data were callecte

In the last stages, the models and hypotheses testied through the collected data.

Finally, the findings were interpreted and the iiwgtions for practice and research

were discussed.
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4.2 The Environment of This Study

Edith Cowan University is a two-semester universitigth approximately 23,000
students enrolled in about 330 different units.efnester is a half-year period: 12
weeks for lecture are followed by time for studyisgd preparation for exams. The
“Information Systems I” is a foundation unit fordiness undergraduate students. The
unit aims to make students fully conversant wita tble and place of information
system and information technology in business. ddrcepts introduced in this unit
include the basic hardware and software of des&twpputing, the use of databases,
electronic commerce and its impacts, communicationstworks and their
applications, and the development and managemeobroputer-based information
systems. Some important issues are also explasmezh as ethical issues, social
impacts of information systems and technology. Pprexctical classes help students

develop their skills in Word, Excel, Access and Eote.

There are two types of students enrolled in this @ne group is on-campus learning
while another group is on-line learning. On-camguglents have the traditional class
when the lecturers teach in the classroom. Onldaming composes of long-distance
students from across the world who communicate Wetturers and classmates
through a Blackboard system. There are about 200s86campus students and 30-40

on-line learning students each semester.

Ideally the on-campus learning students would Haaeome the FTF teams and the
on-line learning students as the VT teams. But, dmall sample size of on-line
learning students presented a critical problem sodt was decided to use the
on-campus students as the main subjects operatinig/a different environments

(FTF and VT). In the first semester, the project i a FTF setting. Students could
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discuss the given tasks face to face. In the sesemster, students had to discuss the
given tasks solely through a Blackboard systemtarite in a virtual environment.
As a result, there were fewer gaps between the lsasige of FTF and VT allowing

for optimal comparison.

From the discussion of field study in Chapter 3 thore knowledge about the
subjects and environments the researcher possélsesiore fruitful outcomes the
researcher can obtain. Thus, before the startefptbject, the researcher had been
sitting in the class and observed the whole prasee$ MIS1100 for one semester in
order to understand the subjects and the unit nfeéedd study suggests study in a
natural setting to capture the knowledge from pespbehaviours and so as few
variables were manipulated and controlled as plessibkeep the setting natural and
close to the real world. The unit (MIS1100) has tecturers, several tutors, hundreds
of students, tight schedules and changeable sempktes. It is an extremely
complicated environment since students may drouthteanytime and thus affect the
project process or lecturers may change semestes plecause of unexpected events.
To cope with this dynamic and rapid changing envment, the project design needed

to be flexible, and it had to be easy to changequares and schedules.

4.3 The FTF Project
This section introduces the project conduced iff a §etting. It includes the

characteristics of the subjects, the unit, thegmtojlesign and the assignment task.

4.3.1 The Subjects
There were 250 students enrolled in MIS1100 on-ecamigarning in the first

semester and 50 students dropped the unit overethed of the semester, which gave
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a sample size of 200. Most of these were expengrttieir first or second semester in
the university. Female proportion was slightly reghhan male and the age ranged

between 17 and 35, with most between 18 and 22.

4.3.2 Introduction of MIS1100 in the First Semester
MIS1100 combines a two-hour lecture and one-hotarial. There are three lecture
times and students can choose the most convenmatfor them. In addition, it
includes four assessments: group assignment (ll@&oyork (10%), business essay
(20%) and final exam (60%). The group assignmert @esigned by the researcher

(shown in appendix 4.4) and executed over four week

4.3.3 The Project Design for FTF
The project was designed as a writing assignmenedded students to work together
and exchange information to finish a report. A towghedule is shown in table 4.1

(The detailed schedule is presented in appendjx 4.1

Table 4.1 A rough schedule of the group assignmeof FTF

Week (time) Main Actions

1-3 Prepare the documents and equipment

4 Explain the group assignment to students angestgdhe consent
form

5 Request the consent form and release the greignasent

6-9 Conduct the group assignment

9 Students hand in the assignment and evaluatrom fo

10-11 Distribute the questionnaires and conduetrutws

13 Return the assignments

From weeks 1 to 3, the researcher prepared thentmuts and equipment or facilities

(such as tape recorders, tapes, discussion rotinmsgek 4, the researcher distributed
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an information sheet (appendix 4.2) and explaihedgroup assignment procedures to
students and requested the consent form (appen8)iX¥rém students in the lecture.
In week 5, the group assignment (appendix 4.4) wwbsased and students who did
not come to class in week 4 were still asked tb ifil the consent form. The
assignment were released one week before thest@iow students to assimilate the

background.

After preparation, the group assignment activitysweld between weeks 6 and 9.
Group member lists were distributed at the begigprhweek 6. Four students (two
males and two females) who were in the same leetere grouped randomly. Then,
after one-hour lecture, students started to geéthmy and went to the assigned
discussion rooms with the distributed tape recardier discuss the assignment.
Students were required to record their conversatibiie they were discussing. After
the discussion, students returned the tape remtdehe lecture room. During weeks
7 and 8, students repeated the actions above. Weels the semester break and had
no lecture. Students did not need to come to @asdscould finalize the assignments
and submit at the end of week 9. In addition, ttp hdentify whether each group
member contributed equally, students were encodrégasubmit an evaluation form
(appendix 4.5) to represent their contributions,iclwhwas used to calculate the
individual mark. During week 10 and 11, written gtiennaires (appendix 4.6) were
distributed in the lectures and students were bé®mmplete them. Fifteen interviews

were also conducted during these two weeks.

Figure 4.2 shows the activities during the two-htaature between weeks 6 and 8.
The problems and issues during the project periedewecorded and shown in

appendix 4.9. These proved invaluable for the \@jqmt.
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*Students discuss and record tr
conversation in the"hour

Figure 4.2 The activities during the two-hour lectue between weeks 6 and 8

4.3.4 Assignment Tasks Discussion

By observing the tasks and time columns in appeBdixit can be seen that specific

types of task need different amounts of time. & thme is short (less than 1 day),

experimental design would be popular and the tabksild focus on specific problem
solving, such as Straus (1996) and Valacich anceiSE002). But if the time is
longer (several days or weeks), a group writinggassent would be the most popular

task, such as Galegher and Kraut (1994) and Burnkk Ghidambaram (1996). A

group writing assignment is also suitable for gtisdy due to the following reasons:

(1) The duration of the cause study is four wed@kssolve a specific problem (such
as a subarctic survival task) is too short for shid. Several tasks can be designed
in a group writing assignment and students alloteethish over four weeks.

(2) MIS1100 teaching material can be incorporatedhe tasks of a group writing
assignment in order to improve students’ learningcomes and help students
prepare for the final exam.

(3) When students are discussing the tasks andngirihe assignment, the longer
time enables the researcher to have enough timlesterve their interactions.

(4) The assignment must be the same for two semsess® a group writing
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assignment has no correct answers (like yes/nohaaanore room for students to

develop their ideas.

The assignment was selected and adapted fromxttimtk which had been used for
two semesters in MIS1100. It described the problehe an old and famous
restaurant had and asked students to design inflomeystems to solve the problems.
It included project management, system developnagt financial planning. The
tasks for the VT project were slightly differenbin those for FTF project to avoid

student plagiarism but required the same discugsiocesses.

As discussed in section 2.5.4, there are threeskaidasks: independent, dependent
and interdependent. For the purpose of observingdests interactions,
interdependent tasks lead to more discussion. Hemvem the light of the tight
schedule for the assignment and students’ limitemlMedge of Information Systems,
it was felt that interdependent tasks would be béytheir capabilities and cause high
levels of frustration. Thus, independent tasks wesed and students could allocate
the tasks to each member. After all members finisteir parts, these had to be
combined together and submitted. This design s @lsse to reality. In the real world,
it is quite common that a big job is divided intamy small tasks and each member

takes charge of one or more tasks.

4.4 The Pilot VT Project

The pilot VT project progressed simultaneously witle FTF project. On-campus
learning and on-line learning had the same uniicttre. This meant that both group
assignments had to be the same. The only differdretereen the two group

assignments was that on-campus students could faeetto-face while on-line
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learning students could only communicate througé Bilackboard system. The
purpose of the pilot project was to run the projeith a small sample size and hence
evaluate the processes which would need to beacedor the formal VT project in

the second semester.

4.4.1 The Subjects
There were 24 students enrolled in MIS1100 on{&@aening in the first semester and
four students dropped the unit leaving twenty it@ltoMost of them lived near Perth
within 100 km and were studying part-time. Becatiy were all working, the age
was older than on-campus students, ranging bet@8eand 40. Four people were

grouped randomly as a team.

4.4.2 The Pilot VT Project Design

Basically, the schedule and the content were thmesas the FTF project. The

differences were:

(1) It was unnecessary to prepare tape recordergecussion rooms during week
1~3.

(2) Students were contacted through e-mail to seleand explain the group
assignment, ask for the consent form and questiggma

(3) It was compulsory to set up a discussion béaréach group.

(4) Students submitted the assignments throughingosbon individual group
discussion board.

(5) Interviews were not conducted.

The rough schedule is shown as Table 4.2:
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Table 4.2 The rough schedule of the pilot VT projeic

Week Main actions

1~-3 Prepare the documents

4 Explain the group assignment to students andestqu
consent form through e-mail

5 Request consent form and release the group assign
Release group list and set up the discussion board

6-9 Student conducted the group assignment on Bteckl

9 Hand in assignmeng&nd evaluation form posting on
discussion board

10-11 Distribute the questionnaires

13 Return the assignment

4.5 The Formal VT Project
This section introduces the project conduced iirtaal setting. It includes the

characteristics of the subjects, the unit and tbhgpt design.

4.5.1 The Subjects
There were 300 students enrolled in MIS1100 on-emmiearning in the second
semester and 80 students dropped the unit overettied of the semester, which gave
a sample size of 220. Most of these were expengnttie first or second semester.
Female proportion was slightly higher than male #alage ranged between 17 and

36 with most between 18 and 23. The demographics similar to the first semester.

4.5.2 Introduction of MIS1100 in the Second Semeste
In the second semester, MIS1100 was composedwb-dndur lecture and one-hour
tutorial. There were three lecture times and sttedeould choose the most convenient

time for them. Furthermore, it included three assemts: group assignment (15%),
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lab work (25%) and final exam (60%). The case studyg designed by the researcher
and ran over four weeks. The unit structure waghtllf different from the first

semester but did not affect the result of thisgtud

4.5.3 The Project Design for VT
Basically, the project design was similar to thiathe pilot project. The rough

schedule is shown as Table 4.3 (the detail scheslsleown in appendix 4.10):

Table 4.3 The rough schedule of the group assignmeof VT

Week Main actions

1~4 Distribute information sheet and ask for congemh

5 Release the group assignment

6 Release group lists and set up the discussiom boa

6-9 Students discuss on Blackboard

9 Hand in assignmenénd evaluation form on Blackboard
10-11 Distribute the questionnaires and conduetruntws

13 Return the assignment

From week 1 to 4, the researcher prepared thennation sheets (appendix 4.11) and
distributed them in the lectures and posted thesBlackboard. In addition, students
were asked to sign the consent form (appendix 4f@R)the approval of data

collection. In week 5, the researcher explainedgtteeip assignment (appendix 4.13)

to students in the lectures and posted it on Bloakih

After the preparation, the assignment was held fwoek 6 to 9. Group member lists
were distributed in the beginning of week 6 bothhae lecture and Blackboard. Four
students (two males and two females) who attendidreht lecture sessions at
different times were grouped into a team to avoekting each other in the lecture

time. At the same time, individual discussion bgafok each group were set up in
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Blackboard. Students could login in Blackboard anter their own discussion board
only instead of accessing other groups’ discusbumard. They were able to post their
ideas and exchange files on the discussion boandekk 9, the finished assignments
were posted on the individual group discussion dho8tudents were encouraged to
submit the evaluation form (appendix 4.5) to repn¢sgheir contributions, which was

used to calculate the individual mark. After thémission, the researcher collected
the discourse in the discussion board. To raisedhen rate, written questionnaires
were distributed in the lectures and an online tjoiesaire system link was also sent
to students’ email box to ask students to fillie fguestionnaire during week 10 and

11. Simultaneously, 25 interviews were conducted.

4.6 Data Collection for FTF and VT
There were four kinds of data to be collected dytiwth semesters: questionnaire
(FTF and VT), interview (FTF and VT), tape recoglifFTF) and Blackboard

discussion board data (VT). The following sectidescribe each individually.

4.6.1 Questionnaire

The objectives of the questionnaire were to vadiddte framework and obtain
potential variables. The questionnaire was dividetb two parts: Likert scale
guestions and open questions. The open questites asudents’ feelings about the
factors affecting their group performance and &atigon in order to confirm the
variables and identify potential variables. Thedrtkscale questions were designed
according to the framework of this study and corgdi eight instruments which
represented the six variables of the framework:mmamcation, relationship building,

cohesion, collaboration, performance and satisiacis shown in Table 4.4.
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Table 4.4 The instruments used to test the variabde

Concepts Questionnaire instruments Source Reliability

Relationship building Team member relationships e 0.82

Raisinghani., 2001

Cohesion GEQ (Group/Social) Carron et al,20[R76
Communication Relational communication Scale (Taskug|Burgoon & Poire,|0.41
social orientation) 1999
Collaboration Collaboration Montoya-Weiss |€t88
al., 2001
Performance Performance Lurey & 0.82

Raisinghani, 2001

Satisfaction Perceptions of Process Chidambaram, |0.89
Perceptions of Outcomes 1996 0.95
Solution Satisfaction Green & Taber, |0.88

1980

The questionnaire can be found at Appendix 4.6. diseussion below about the
construction of the questionnaire and it gives itletan means for testing the survey
instrument.

® Performance and Satisfaction

The instrument assessing performance came fromyLanel Raisinghani’s (2001)
study. They explored the issues of effectiveneghimvivirtual teams and created
several high reliability measurement items. Theabglity is 0.82. The purpose of this

instruction was to indicate the subjects’ feeliagsut their team performance.

The measurements of satisfaction were dividedtimtee parts: perceptions of process,
perceptions of outcomes and solution satisfactidre first and second parts came
from Chidambaram’s (1996) study about how groupuakts and outcomes evolve
over time with repeated use of a group supportesysiThey are the most frequently
used in the comparison of VT and FTF (as discussesction 2.5.5). The purpose

was to examine the perception of the processesoatmbmes. The reliability of
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perception of processes is 0.89 while the religbif perception of satisfaction is
0.95. The purpose of the third part (solution $atison) was to indicate the
perception of the solutions. The instruction canoenf Green and Taber (1980) study
that compared the effects of three groups decismaking schemes, and has
reliability of 0.88. Ocker (2002) used the instiantto examine the satisfaction in a
virtual and mixed-mode environments (pure FTF, pGMC, and mix FTF and

CMC).

® Relationship building

The instrument used to assess relationship buildbagne from Lurey and
Raisinghani’s (2001) study. It indicated the teamnmbers’ level of agreement with
their relationships. The original instruction wasvdloped to apply only in a virtual
environment. Therefore, some inappropriate itemsewemoved or changed and the

reliability is 0.82.

® Collaboration

This instrument came from Montoya-Weiss et al'sOP0study that examined the
effects of temporal coordination on global virtuehms supported by CMC. The
purpose of this instruction was to indicate therdegf team members’ collaboration.

The reliability is 0.88.

® Cohesion

The test for cohesion comes from Carron et al'sO220Group Environment
Questionnaire (GEQ). It was initially used in thpods area to test the cohesion of
sports team members and comprised four parts: Giotggration-Task (GI-T),

Group Integration-Social (GI-S), Individual Attramts to the Group-Task (ATG-T)
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and Individual Attractions to the Group-Social (AS3. The purpose of this study
was to test the group dimension instead of indi@idutractions, thus ATG dimension
(Individual Attractions to the Group) was not shita for this study. In addition,
cohesion is located in “Socio-Emotional Processdshension of this study’s
framework, GI-T (Group Integration-Task) part wast 80 applicable for this study.

Thus, only GI-S dimension was applied. The religbis 0.76.

® Communication

The instrument for communication came from Burgeowl Hale’'s (1987) study. It
focused on the relational communication (i.e.,\tbbal and nonverbal messages they
exchange that define the nature of their interpebkoelationship) and included 60
items in five dimensions: intimacy/similarity, domaince, composure/arousal,
formality, task/social orientation. It has beenrthaghly tested by Walther (1992,
1995) and Burgoon and Poire (1999) in examiningti@hal communication. Since
communication is located in the “task processestatision of this study’s framework,

only task/social part was chosen and the relighgi0.41.

® Summary

Hair et al. (1998) suggested the reliability thiddhvalues of 0.60 for exploratory
research and 0.80 for confirmatory research. Frabi€l4.4, all instruments have
good reliability except cohesion and communicat&though the reliability value of
cohesion (0.76) is slightly below the thresholdueabf 0.8 it is carefully manipulated
by CFA (Confirmatory Factor Analysis) in ChaptefThis means these items with
lower factor loading are removed after CFA. Thhs, itmpact of cohesion’s lower
reliability can be reduced to minimum. These fitgnis in the instrument of

communication are not used at the same time. Tieitiem is used in exploring the
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best-fit model and other four items are used inige®.3.3 to identify the different
routes of FTF and VT. Thus, the overall low religypiof communication (0.41)

merits Nno major concerns.

4.6.2 Introduction to Structural Equation Model (SEM)
The traditional method applied to reveal factomationships is to adopt multiple
regression analysis to create a path diagram. Henvévis may cause error inflation
and, it is unrealistic to assume that there is reasurement error for observation
variables. Furthermore, multiple regression analyss little power to manipulate

implicit behaviours and mental characteristics \Whace regarded as latent variables.

SEM is composed of two parts: structural model mecsurement model (Joreskog &
Lee, 1992). The former shows the relationships betwlatent variables while the
latter presents the relationships between lateribbles and measurement indices.
SEM is a technique that integrates measurement statstical analysis by
conceptualising unobservable concepts as latemblas and formalizing observed
results as measurement models. It allows the ‘@tisang’ of unobservable variables.
Measurement models not only consider the error ezthusy measurement items’
interactions but also take the relationships betwesasurement items and latent
variables into account (Jaccard & Wan, 1996). Fartiore, the property of
emphasizing multiple criteria to examine the goad$nef model fit instead of single

index makes SEM superior and suitable to applyittlthe models for FTF and VT.

There are many commercial statistical packages$, asd.isrel, EQS, AMOS, CALIS,
and MPLUS. Among them, Lisrel has been the mospueatly used by scholars due

to its solid theoretical bases and detailed outplitsis, Lisrel is used as the tool to
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explore the best-fit models for FTF and VT.

® The Processes of SEM

Firstly, Confirmatory Factor Analysis (CFA) was ds® identify the contribution of
each measurement item. The items with lower camioh were removed to simplify
the measurement models. Secondly, as recommendbthb@allum et al. (1992), a
saturated model that estimated the paths from tlaf@nables (communication,
collaboration, cohesion and relationship builditmperformance and satisfaction was
examined. In addition, the covariances among &Hnkavariables were estimated in
testing the saturated model. Then, the insignificamd inappropriate paths were
trimmed from the saturated model. These steps re@eated until the best-fit models
were found. After that, the candidate model (Fig2u® was tested and compared to

the best-fit models. As a result, the final modsteerged.

® The Criteria of Goodness of Model Fit

Considering the sample size and population, thidystombined the suggestions of
Bagozzi and Yi (1988) and Joreskog and Sorbom (1989&d chose six figures to
evaluate the goodness of model fi, X?/degree of freedom, RMSEA (Root Mean
Square Error of Approximation), GFI (Goodness birfdex), AGFI (Adjusted GFlI),

CFI (Compatative-fit index). Table 4.5 shows thigetia:
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Table 4.5 The criteria of goodness of model fit

Index Purpose Range Criteria

X? test The match between observed data angGmaller |p>0.1
hypothesized model

X?/df Consider the degree of freedom <3

RMSEA |Compare the difference between 0-1 <0.06 good fit
hypothesized model and saturated model <0.08 acceptable

GFI The proportion of the explanation of |0-1 >0.9
observed data by hypothesized model

AGFI Consider the degree of freedom 0-1 >0.9

CFI The no-central difference between 0-1 >0.95
hypothesized model and independent
model

The Chi-square (¥ is the most common index to evaluate the modehfSEM. If
the p-value of Xis less than 0.1, it presents a good model fivbenh observed data
and the test model. However, the value of Chi-sgjiminfluenced by sample size as a
large sample size always leads to model rejectiaoard & Wan, 1996). Thus,
Bagozzi and Youjae (1988) suggest using the valughosquare/degree of freedom
to test the model fit and an appropriate valueabw 3 (Chin & Todd, 1995) if the
p-value of X is insignificant. McDonald and Ho (2002) suggestiedt a RMSEA
value less than 0.05 corresponds to a “good” fifleva RMSEA less than 0.08
corresponds to an “acceptable” fit. Hu and Bentl®99) claimed that GFI and AGFI
would be acceptable if the value is greater th& [ addition, there would be a
relatively good fit between the hypothesized maae the observed data if CFI value

is greater than 0.95 (Hu & Bentler, 1999).

4.6.3 Interview
The procedures for conducting the interview areba®w. Firstly, the researcher

chose candidate groups dependent on their grougnassnt grades which had been
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categorised in three groups: excellent, moderadepaor performance. Students were
not told the basis upon which their selection waslen Next, the researcher contacted
them one by one and made appointments. The timereading place depended on
their convenience. At the beginning of the intewiéhe interviewees were presented
with an information sheet (appendix 4.7) and therinew started if the interviewees

agreed to continue.

This interview took approximately fifteen minutesdawas audio taped. It included
three parts: First, the students were asked fac baformation (age, gender, lecture
time). Then, students were asked for in-depthrigslabout their group processes and
outcomes. Finally, students were encouraged toeptebeir suggestions about the
group assignment. Students could choose not to eanseme questions if they so

wished. The script for the interview is shown irpapdix 4.8.

4.6.4 Tape Recording and Blackboard Discussion BoaData

Tape recording applied to FTF while Blackboard dsston board applied to VT.

There were three meetings for each FTF group, tthere were three tapes in total for
one group. Because some groups had problems imdiegosuch as tape recorders
failed or the location of tape recorders was taoff@am the members, the researcher
chose the groups with complete and clear recordagythe sample for the FTF

analysis. VT groups discussed the group assignmoanthe Blackboard system.

Blackboard is a Networked Learning Environment CoursewareBlackboard, Inc.

(http://www.blackboard.cointhat supports course cartridges, discussion baadl

community. All VT groups were required to use thistem to communicate. There
was a three-hour class to teach students to betamiéar with the system. After

students had posted their assignments on Blackptaedresearcher collected their
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discourse from each individual discussion board.

Both sets of data were analysed by the “TEMPO”aystleveloped by Futoran et al.
(1989). The TEMPO coding system uses two categoneeduction function
categories and non-production function categorigse former includes four sub
categories that represent group performance: “R®pontent” contributes to the task
content (e.g., proposing task solutions, generaioheps for the task product,
executing steps in the group’s task); “Propose gsst contributes to group process
(e.g., proposing group goals, setting strategieg actions); “Evaluate content”
contributes to the monitoring and evaluation oktasntent; and “Evaluate process”
contributes to the monitoring and evaluation ofugrprocesses. The latter reflects the
activities that are not related to group’s impletaéon of its production functions but
involve personal or interpersonal contents. Toespond to this study’s framework,
production function categories are regardethak dimensionswhile non-production

function categories are regardedsasial dimensions

In addition, a code and number were assigned to eaegory as shown in Figure 4.3.
The codes (pp1, pp2...) were used in Nvivo to codediscourse by the meaning of
the contents. A digit (from 1-20) was allocatecetch category and used to draw the

communication pattern chronologically.

134



Production Function Categories

Item Code Numberltem Code  Number
Content Process
Propose
New-task content cpl 7 Goals ppl 1
Prior cp2 8 Strategies pp2 2
Dictate cp3 9 Acts pp3 3
Evaluate
Agree with/accept cel 10 Agree with/accept pel 4

Clarify/modify ce2 11 Clarify/modify pe2 5
Disagree ce3 12 Disagree pe3 6
Reject/Veto ce4 13

Non-production Function Categories
Task digression npt 14 React to experimapr 17
Personal comments npp 15 Digressions npd 18
Interpersonal commentgpi 16 Uninterpretable npu 19

Silence nps 20

Figure 4.3 TEMPO Coding System

(arranged from Futoran et. al. (1989, p. 219)

Using the coding system followed the “waterfall” tmed. First of all, production

function and non-production function categories evdifferentiated by the intention

of the discourse. Then, if it belonged to the noomdpction function category, the

sub-categories (npt, npp....) were reviewed and aedi@o the content. Otherwise, if

it belonged to the production function categorg tategory “content” or “process”

was judged and the sub-categories “process” orllatet’ was selected. Then, the

action (new-task, prior, agree with....) was chosenassign to the content. An

extensively cited study by Straus (1997) also UBE§IPO system to analyse the

discourse of group interaction process for the amspn of FTF and VT teams.

Jeong (2005) urged that alternative theories anthade should be applied to the
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analysis of CMC to achieve a deeper understandingTogroups’ interaction and
performance. Most studies which focused on the eispn of FTF and VT used
varying statistical methods, such as Wilson ef1#197) and Ocker (2002). Only a few
studies applied qualitative methods to retrievepde@inderstanding of FTF and VT
members’ interactions, such as Aviv (2000). The THM system enabled the
researcher to develop computational models to syieally describe the group
interaction patterns based on the characteristiceexchanged messages. This
approach generated descriptive frequencies andctmemunication patterns of
discourse. Descriptive frequencies provided infdromato explain the trend of
members’ activities (such as tendency towards bacidask activities, or towards
content or process discussion). Communication petteelped the understanding of
how members communicated and responded to eachadihiag the whole process.
By analysing and comparing those groups with egogll moderate and poor
performance, it enabled the researcher to bettgloex communication patterns and

provide suggestions to improve the performance®f V

4.7 Summary

Section 2.2 highlighted the need to investigaterda world. Although it is difficult
to find simultaneous settings of FTF and VT in tbal world, the researcher still tried
to study in as natural a setting as possible. Eurthere was minimal manipulation or
control of the variables in order to avoid the digntages of laboratory design. The
field study enabled a greater depth of explanatiora “real word” educational

environment. The results are now examined in depthe following chapters.
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Chapter 5 Data Analysis

5.0 Chapter Introduction and Structure

q i Interview Tape recording Discussion board
Questionnaire (Supportive) FTF)
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Figure 5.0 The structure of Chapter 5

The purpose of this chapter is to analyse dateded from the field study and
provide a basis from which to answer the reseaogstipns as discussed in Chapter 6.
The diagram above shows the relationships betwkenanalysis results and the
research questions. The data can be grouped im&e tparts: questionnaires,
interviews and discourse (tape recordings and dsson boards). The questionnaire
comprised questions using a Likert scale and opestpns. The results from the
Likert scale are used to explore the best-fit medelr FTF and VT individually
through SEM (Structural Equation Model), and conebirwith the results of open
guestions, best-fit models and interviews, the nmapbrtant factors for both FTF and

VT and the factors’ relationships are revealed. iAoldal analysis of interviews and
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open questions identifies potential variables soviging answers to research
guestions 2. By analysing the discourse of FTFe(tiagzording) and VT (discussion
board), the collaborative strategies, communicatbmus and communication patterns
for both teams are presented. Solutions are prdpmsanswer research question 4 by

summarising the result of discourse analysis, viegr and research question 3.

This chapter presents the results of analysis éenséquence of questionnaire, tape
recording/discussion board and interview, and phesi some conclusions and
explanations of these results and the comparisénSTé and VT. Each part is

introduced individually.

5.1 Analysis of the Questionnaires

There were 107 validated questionnaires collectdte first semester giving a return
rate of 54% while there were 200 validated questimes collected in the second
semester for a return rate of 90%. The reasonsh®rdow return rate of the first

semester were (a) many students did not come $s elad tutorial after week 9 and;
(b) some students did not fill in the questionmaiseriously and caused a lot of
incomplete questionnaires. Thus, in the second stemehe return rate was much
higher using an online questionnaire system andifgyng students to fill in the

guestionnaires seriously.

In the next section, CFA is presented followed gy procedures applied to obtain the

best-fit models for FTF and VT and then, the analgé open questions.

This study discusses the models from two aspeadehfit and parameters. Model fit

is examined through the criteria explained in sec#.6.2. Parameters include the
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rationality of path loadings and the parameterstaictural equations. According to

literature, they are all expected to be positivetaad of negative.

5.1.1 Using SEM to Explore the Best-Fit Model for FF Teams

® Confirmatory Factor Analysis (CFA) for FTF

By observing the questionnaire items in regardammunication, item 1 and item 4
asked respondents’ tendency toward the social tspéc am interested in
building/having a good relationship/ social conegian) while item 2 and item 3
asked respondents’ tendency toward the task dimerisiwvanted to stick to the main
purpose of the discussion /I am very work-orientedhis group assignment). Only
item 5 (I think our group members had effective ommication) represents the
perception of how effective respondents think tkemmunication is. For the purpose
of exploring the relationships between communicatand other factors, item 5
represents the extent of communication effectiveiaesl the other four items are used
to display the respondents’ tendency toward samialask dimensions. Thus, only
item 5 is used in SEM analysis (fewer items inctide SEM analysis can maximise

the model fit).

The CFA was applied to the other five latent vdaalas shown in Table 5.1.
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Table 5.1 CFA analysis for FTF

Latent variable

X

RMSEA

GFl

AGFI

CFlI

Measure factors

Relationship
building

61.15
df=14

0.19

0.85

0.70

0.87

REL1=0.33,R?=0.079,t=2.78
REL2=0.10, R*=0.0035,t=0.57
REL3=1.09, B=0.61,t=9.16
REL4=1.14, B=0.66,t=9.78
REL5=1.03, B=0.73,t=10.49
REL6=1.13, B=0.65,t=9.61
REL7=0.52, R’°=0.19,t=4.53

Cohesion

COH1=0.89, R=0.31,t=2.88
COH2=2.14, R=1.79,t=3.24
COH3=0.38, R*=0.043,t=1.79
Perfect fit

Collaboration

19.42
df=5

0.15

0.94

0.81

0.97

COL1=0.90, B=0.58,t=8.98
COL2=0.90, B=0.75,t=10.92
COL3=0.88, B=0.75,t=10.93
COL4=0.90, B=0.71,t=10.45
COL5=0.87, B=0.58,t=8.99

Satisfaction

20.93
df=5

0.18

0.92

0.77

0.96

SAT1=0.96, R=0.59,t=9.12
SAT2=0.91, R=0.57,t=8.88
SAT3=0.92, R=0.64,t=9.72
SAT4=1.09, R=0.88,t=12.38
SAT5=0.68, R=0.42,t=7.25

Performance

PER1=1.31, R=0.73,t=10.50
PER2=1.22, R=0.79,t=11.18
PER3=1.25, R=0.73,t=10.51
Perfect fit

Four items’ contributions toward the latent varesivere too low: items 1, 2 and 7
(REL1, REL2 and RELY7) for relationship building aibein 3 for cohesion. Thus, the

four items were removed from the measurement mdemiformance and cohesion

were found to be a perfect fit.

® Model 1 for FTF (Saturated model, full relations)ip

In the first instance, all relationships betweenhektent variable were put into the

140




model, but the model was not convergent. After ran the relationships that
caused dispersion and considering the MI (Modifacatindices) value provided by
Lisrel (Ml >20), the saturated model incorporatafypaths between latent variables

is shown as Figure 5.1:

Cohesion

<0.081(t=-0.89)

0.083(t0.72)

A

0.95*(t=5.76) Performance

Communication

1.13*(t=2.98)

0.34(t=2.91)
v Satisfaction
0.048(t=0.60)

Collaboration

Significant

Insignificant

df:168,X2:275.57, p:O.OOXZ/df:1.64, RMSEA=0.077, CFI=0.98, GFI=0.80, AGFI=B.7
Figure 5.1 Model 1 for FTF
Structural Equations:
rel = 0.95*com, Errorvar.= 0.099%R0.90
coh = 0.49%el, Errorvar.= 0.76 >R0.24
col = 0.083*coh + 0.34*com, Errorvar.= 0.88%= 0.15
per = - 0.75%el - 0.081*coh - 0.013*col H1B*sat + 0.66*com, Errorvar.= -0.047°R1.05
sat = 0.44%el + 0.17*coh + 0.048*col + 0.86M, Errorvar.=0.18 ,® 0.82

Model fit
From the figures provided, the indices partly suppogood model fit. Xdf (1.64)
and CFI (0.98) show a good model fit while RMSEAD{¥) presents an acceptable

model fit. But GFI (0.80) and AGFI (0.73) are t@y from the criteria value (0.9).

Parameter discussion
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From the path model, it can be seen that therguatefour significant relationships
between the latent variables: communication andtiogiship building, relationship
building and cohesion, communication and collabonatand satisfaction and
performance. There are no significant relationshigween collaboration and
cohesion, collaboration and relationship buildiige performance equation has an
abnormally high explanatory power ¥R.05) but satisfaction equation is well

explained.

Removal of relationships between latent variables

The relationship between collaboration and cohesicemoved.

® Model 2 for FTF (Reduced model)

The reduced model is shown as Figure 5.2:

Cohesion

0.45*(t=4.25) 0.20"(t=22 0.047(t=0.0092)

Relationship building

A

0.98*(t=5.98) Performance

Communication

0.39%(t=3.61) ¢

‘ Collaboration

0.18(t=0.0072)

Satisfaction

0.06(t=0.79)

Significant

Insignificant

df=167,X *=263.55, p=0.00X %/df=1.57, RMSEA=0.075, CFI=0.98, GFI=0.81, AGFI=8.7
Figure 5.2 Model 2 for FTF
Structural Equations:
rel = 0.98*com, Errorvar.= 0.041,2ﬂ0.96
coh = 0.48%rel, Errorvar.= 0.77 >R0.23

142



col = 0.39*com, Errorvar.= 0.85 2R 0.15
per= - 2.79%el + 0.047*coh - 0.048*col #18*sat + 3.49*com, Errorvar.= -0.25 & 1.25
sat= - 1.03*rel + 0.20*coh + 0.060*col 83*com, Errorvar.= 0.049, R= 0.95

Model fit

From the figures provided, the indices partly suppogood model fit. Xdf (1.57)
and CFl (0.98) show a good model fit and RMSEA 18)0presents an acceptable
model fit. But GFI (0.81) and AGFI (0.73) are ta from the criteria value (0.9). It
seems that the hypothesized model cannot fit thieoted data to an acceptable
degree. Compared to Figure 5.1, there is a sligipravement of model fit and so
removing the relationship between collaboration amdesion helps the model

construction.

Parameter discussion

From the path model, it can be seen that therefare significant relationships
between latent variables: communication and redatigp building, relationship
building and cohesion, communication and collabhorat and cohesion and
satisfaction. However, the three negative valudsvéen relationship building and
performance, relationship building and satisfactioand collaboration and
performance are unexpected, but these relationdmpansignificant. Performance
has an abnormally high explanatory powef<R25) but the equation of satisfaction

is well explained.

The removal of relationships between latent vaegsbl

The three negative relationships (relationshipding and performance, relationship
building and satisfaction, and collaboration andgrenance) are removed from the

model.
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® Model 3 for FTF (Reduced model)

The reduced model is shown as Figure 5.3:

Cohesion

A

0.50**(t=4.40) 0.18(t=2"%

-0.14(t=-1.43)

Relationship building

A

0.97*(t=7.20) Performance

Communication

0.37*(t=3.52) ¢

Collaboration

5 1.26%4(t=4.07)

0.82*(t=T.

Satisfaction

0.021(t=-0.30)

Significant

Insignificant

df=153,X?=243.66, p=0.01X %/df=1.59, RMSEA=0.074, CFI=0.98, GFI=0.81, AGFI=5.7
Figure 5.3 Model 3 for FTF

Structural Equations:
rel = 0.97*com, Errorvar.= 0.061 %R0.94
coh = 0.50%el, Errorvar.= 0.75 2R0.25
col = 0.37*com, Errorvar.= 0.86 >R0.14
per = - 0.14*coh + 0.085*col + 1.26%*sat - B*€om, Errorvar.= -0.030 , & 1.03
sat = 0.18*coh - 0.021*col + 0.82*com, Erran= 0.16 , R=0.84

Model fit

Comparing the figures of Figure 5.3 and Figure B.€@an be seen that the model fit is
similar and so the removal of the three negativationships (relationship building

and performance, relationship building and sattgfa¢c and collaboration and

performance) from Figure 5.2 is not very helpful.

The removal of relationships between latent vaesbl

From further observation of the path diagram arrdcsiral equations, the three
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negative relationships (cohesion and performanaenaunication and performance,

collaboration and satisfaction) are removed fromrttodel.

® Model 4 for FTF (Reduced model)

The reduced model is shown as Figure 5.4:

Cohesion

A

Performance

0.51%%(t=4.46) 14(t=2.66)

Relationship building

A

0.99**(t=11.75

0.89*(t=7.09)

Satisfaction

Communication

0.81%(t=7.77)

Significant

Insignificant
df=79, X?=133.60, p=0.01X%/df=1.69, RMSEA=0.075, CFI=0.98, GFI=0.86, AGFI=0.7
Figure 5.4 Model 4 for FTF

Structural Equations:
rel = 0.89*com, Errorvar.= 0.20 2R0.80
coh = 0.51%rel, Errorvar.= 0.74 >R0.26
per = 0.99*sat, Errorvar.= 0.0142=R0.99
sat = 0.14*coh + 0.81*com, Errorvar.= O.22R2; 0.78

Model fit

From the figures provided, the indices support tebenodel fit than Figure 5.3he
indices X/df (1.69), CFI (0.98) show a good model fit whiRMSEA (0.075)
presents an acceptable degree. GFI (0.86) is tbode criteria value (0.9) but AGFI

(0.79) is still far from the criteria value (0.9).
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Parameter discussion

From the path model, it can be seen that all miahips are significant. The
explanatory power of the equation model of perforogaand satisfaction is also good

(performance is 0.99 and satisfaction is 0.78).

® The Comparison of the Four Models

Table 5.2 lists the comparison of the four FTF ni@déove:

Table 5.2 The comparison of the four models for FTF

Model X? X?/df |RMSEA|GFI |AGFI |CFlI Performance|Satisfaction
df Power (*1) [Power (*2)

Model 1 275.57(1.64 |0.077 | 0.80| 0.73 | 098 | 1.15 0.82
df=168

Model 2 263.55(1.57 |0.075 | 0.81| 0.73 | 098 | 1.25 0.95
df=167

Model 3 243.66(1.59 |0.074 | 0.81| 0.75 | 0.98 | 1.03 0.84
df=153

Model 4 133.6 |1.69 |0.075 | 0.86| 0.79 | 0.98 | 0.99 0.78
df=79

*1: The explanatory power of performance (perceataigndependent variables can explain the depénden
variable “performance”)
*2: The explanatory power of satisfaction (percgstaf independent variables can explain the dependeiable

“satisfaction”)

From the comparison above, model 4's model fitaediGFI (0.86), AGFI (0.79) are
the highest and RMSEA is low. In addition, the exgltory abilities of performance

and satisfaction are reasonable. Overall, modgltda best choice.

® The Independent Model and The Hypothesized Moddrid-
Next, the Independent model (Figure 2.2) is testdteér removing the insignificant

measurement factors similar to model 3 and 4 agqastdg according to MI values
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provided by Lisrel, the model is shown as Figuge 5.

Cohesion

0.5*(t=4.44)

A

Relationship building

0.96™(t=7.23)

A

Communication

-0.88*(t=-5.44) ¢

Collaboration

0.18(t=2.

-0.95"(t=-7.Q

0.927(t=-7.02)

0.095(t=1.16)

Significant

Insignificant

Performance

Satisfaction

df=78,X?=133.77, p=0.01X%/df=1.715, RMSEA=0.076, CFI=0.98, GFI=0.86, AGFIZ0.
Figure 5.5 The independent model for FTF

Structural

Equations:

rel = 0.96*com, Errorvar.= 0.087 ,2:R0.91

coh = 0.50%rel, Errorvar.= 0.75 %R0.25

col = - 0.88*com, Errorvar.= 0.23%R0.77

per = 0.095*coh - 0.95*col, Errorvar.= 0.01”R?= 0.99

sat = 0.18*coh - 0.92*col, Errorvar.= -0.02&= 1.03

The comparison of Model 4 and independent modghdsvn as Table 5.3:

Table 5.3 The comparison of model 4 and independentodel for FTF

Model X? X?/df |RMSEA|GFI |AGFI [CFI  |Per Sat

df Power¢1) [Power(:2)
Model 4 133.6 |1.69 |0.075 | 0.86| 0.79 0.98 0.99 0.78
(Hypothesized |df=79
model) p=0.01
Independent |133.77 [1.715|0.067 [0.86 | 0.79 0.98 0.99 1.03
model df=78

p=0.01

From Table 5.3, it would seem that the candidatelehas slightly better, but the
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negative loadings on collaboration and the overighhexplanatory power of
satisfaction (1.03) are unsatisfactory. Thus, me@de deemed to be better than the

candidate model and becomes the best-fit modéi Térteams.

5.1.2 Using SEM to Explore The Model For VT
® Confirmatory Factor Analysis (CFA) for VT

The CFA was applied to the five latent variablesta®vn in Table 5.4.

Table 5.4 CFA analysis for VT

Latent variable | X RMSEAGFI |AGFI |CFl |Measure factors

Relationship [28.21 [0.071  |0.96 [0.92 |0.99 |REL1=0.46,R*=0.088t=4.14
building df=14 REL2=0.068, R*=0.0018,t=0.58
REL3=1.40,R=0.71,t=14.53
REL4=1.44, B=0.77,t215.47
REL5=1.52, R=0.81,t=16.11
REL6=1.44, R=0.73,t=14.74
REL7=1.19, R=0.62,t=13.14

Cohesion 0 0 COH1=4.51, R=6.76,t=0.39
COH2=0.48, R=0.066,t.39
COH3=0.078,R?>=0.0026,t=0.34

Perfect fit
Collaboration | 0.6 |0.0 1.0 [ 0.99 | 1.0|COL1=0.88, R=0.41,t=9.50
df=3 COL2=0.89, B=0.44,t=9.85

COL3=0.93, B=0.56,t=11.59
COL4=1.05, B=0.67,t=13.20
COL5=1.14, B= 0.74,t44.12

Satisfaction 6.48 |0.056 |0.990.95 |0.99SAT1=0.96, R=0.44,t=9.90
df=4 SAT2=0.84, B=0.47,t=10.31
SAT3=1.22, B=0.85,t=15.22
SAT4=0.94, B=0.54,t=11.3
SAT5=0.63, =0.31,t=8.03

Performance 0 0 PER1=1.64, R=0.76,t=14.85
PER2=1.28, B=0.69,t=1.82
PER3 = 1.63, R0.77,t214.97
Perfect fit
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Three items’ contributions toward the latent vaeabare too low: factor 1 and 2
(REL1 and RELZ2) for relationship building and fac8for cohesion (COH3). Thus,
the three items are removed from the measuremedelmBerformance and cohesion

were found to have a perfect fit.

® Model 1 for VT (Saturated model, full relationships

All relationships between each latent variable wareinto the model, but the model
was not convergent. After removing the relationshipausing dispersion and
considering the MI (Modification Indices) value pided by Lisrel (Ml >20), the

saturated model incorporating all paths betweesntatariables is shown as Figure

5.6:
Cohesion
- *, g
0.777(t=-8.48 -0.33(t=-0 0.031(t=-0.086)
2.06(t=
Relationship building ~_-0-81(t=-0}
1.03**(t=6.21) Performance
-0.2(t=-0.76)
-0.58 ‘ Communication
0.65**(t=3.35)
-2.02(t=-0.39
v

Collaboration 0.16(t=1.89)

Significant

Insignificant

df=353,X%=752.65, p=0.00X >/df=2.13, RMSEA=0.079, CFI=0.98, GFI=0.79, AGFI=8.7
Figure 5.6 Model 1 for VT

Structural Equations:
rel = -0.20*col + 1.03*com, Errorvar.= O.lRZ: 0.86
coh = -0.77*el, Errorvar.= 0.46 2&R0.54
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col = 2.06*rel - 0.58*coh - 2.02*com, Erron20.88 , B=0.12
per= - 0.81%el - 0.031*coh + 0.0017*coD#65*sat + 1.19*com, Errorvar.= 0.0076>R0.99
sat = 0.91*rel - 0.033*coh + 0.16%*col - 0.28Mm, Errorvar.=0.36 ,R 0.64

Model fit

From the figures provided, the indices do not suppgperfect model fit. Although
CFI (0.98) shows a good model fit (>0.95), RMSEA{®) and X/df (2.13) show an
acceptable model fit, but GFI (0.79) and AGFI (0.a4e too far from the criteria

value (0.9).

Parameter discussion

There are just three significant relationships leetvlatent variables: communication
and relationship building, relationship buildingdanohesion, and satisfaction and
performance. Among them, the negative value betwedationship building and
cohesion is unexpected. Additionally most explanatpower (R) is not high

suggesting that model 1 is not applicable.

The removal of relationships between latent vaegabl

From observation of the path diagram and structegaktions, it can be inferred that
there may be no relationships between collaboratmhesion and relationship

building. So, these relationships are removed.

® Model 2 for VT (Reduced Model)
The reduced model is shown as Figure 5.7:
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Cohesion

A

-0.76**(t=-9.26) 0.006(t=09

<0.011(t=-0.18)

Relationship building

A

1.05**(t=12.21) Performance

Communication

0.45*(t=5.44) ¢

Collaboration

0.56*(t=4.55)

Satisfaction

0.19(t=3.19)

Significant

Insignificant

df:353,X2:748.53, p:0.00),(2/df:2.12, RMSEA=0.082, CFI=0.98, GFI=0.78, AGFI=B.7

Figure 5.7 Model 2 for VT
Structural Equations:

rel = 1.05*com, Errorvar.= -0.11 *R1.11

coh= -0.76%el, Errorvar.= 0.43 2R0.57

col = 0.45*com, Errorvar.= 0.80 ?R0.20

per = 1.10*rel - 0.011*coh - 0.078*col + 0*SAt - 0.62*com, Errorvar.= 0.15 2*R0.85
sat = 0.43*rel + 0.0060*coh + 0.19*col + 0*28m, Errorvar.= 0.33 , & 0.67

Model fit

From the figures provided, the indices do not suppgperfect model fit. Although
CFI (0.98) shows a good model fit (>0.95), RMSEA0Q®) and X/df (2.12) show an
acceptable model fit, but GFI (0.78) and AGFI (0.a8e too far from the criteria
value (0.9). The data does not explain the hypatedsmodel well and is similar to
model 1, so removing the relationship between bolation, cohesion and

relationship building does not help the model fit.

Parameter discussion

From the path model, it can be seen that therefiaeesignificant relationships

between latent variables: communication and redatigp building, relationship
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building and cohesion, communication and collabonat collaboration and
satisfaction, and satisfaction and performance. Agribhem, the four negative values
between relationship building and cohesion, colmesiand performance,
communication and performance, and collaboratiah @arformance are unexpected,

especially the significant negative value betwesationship building and cohesion.

The removal of relationships between latent vaesbl

The four negative relationships (relationship buaddand cohesion, cohesion and
performance, communication and performance, animmiation and performance)

are removed from the model as was cohesion.

® Model 3 for VT (Reduced model)

Through the analysis processes, it was found that ¢ontributions of three
measurement factors are comparatively lower (<OSKT2 (R=0.21), SAT3
(R=0.38) and COM1 (R=0.004). To simplify the model, the three measumme
items were removed. In addition, it was found tin&t model did not lose significant
explanatory ability, and further GFI and AGFI inesed dramatically if the two
measurement sets (procedure and outcome) were egeimfoom the measurement

model. Thus, the model is shown as Figure 5.8:
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Relationship building

A

0.40*(t=5.19)

1.05**(t=10.9) Performance

Communication

0.36*(t=4.5) ¢

Collaboration 0.18*(t=2.75)

0.55*(t=6.41

Satisfaction

Significant

Insignificant

df=87,X?=158.2, p=0.01X %/df=1.818, RMSEA=0.064, CFI=0.99, GFI=0.91, AGFIS®.
Figure 5.8 Model 3 for VT

Structural Equations:
rel = 1.05*com, Errorvar.= -0.11 >R1.11
col = 0.36*com, Errorvar.= 0.87 ?R0.13
per = 0.40*rel + 0.55*sat, Errorvar.= 0.21R?*= 0.79
sat = 0.31%*rel + 0.18*col + 0.33*com, Errona0.46 , B= 0.54

Model fit

From the figures provided, the indices supporttéebenodel fit than models 1 and 2.
The indices X/df (1.818), CFI (0.99) and GFI (0.91) show a gowmaddel fit.
Although RMSEA (0.064) is slightly greater than #réeria value (0.06) and AGFI
(0.86) is slightly less than the criteria value9j0.the model does present a better

model fit.

Parameter discussion

From the path model, it can be seen that therguatéwo insignificant relationships
between latent variables: communication and satista, and relationship building

and satisfaction.
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The removal of relationships between latent vaesbl

The insignificant relationship between communicatémd satisfaction was removed

from the model.

® Model 4 for VT (Reduced model)

The reduced model is shown as Figure 5.9:

Relationship building

0.38*(t=4.98)

e 0.56(t
1.01%%(t=10.84 Performance
Communication
0.57*(t=6.66)
0.37**(t=4.43)
Satisfaction

Collaboration

0.17*(t=2.60)

Significant

Insignificant
df:87,X2:140.93, p:O.01X2/df:1.619, RMSEA=0.057, CFI=0.99, GFI=0.92, AGFI&D.

Figure 5.9 Model 4 for VT
Structural Equations:

rel = 1.01*com, Errorvar.= -0.019%R1.02

col = 0.37*com, Errorvar.= 0.86 R0.14

per = 0.38*rel + 0.57*sat, Errorvar.= 0.21R?*= 0.79
sat = 0.65%*rel + 0.17*col, Errorvar.= 0.45 R’= 0.55

Covariance Matrix of Latent Variables

rel col per ats com
rel 1.00
col 0.38 1.00
per 0.79 0.39 1.00
sat 0.72 0.42 0.85 001.
com 1.01 0.37 0.80 7. 1.00
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Model fit

From the figures provided, the indices support acekent model fit.The indices

X2/df (1.619), RMSEA (0.057), CFI (0.99) and GFL9®) show a good model fit.
Although AGFI (0.87) is slightly less than the eri value (0.9), the model still

presents a good model fit.

Parameter discussion

From the path model, it can be seen that all miahips are significant. The
explanatory power (8 of structural equations of performance and satiidn is

average (Performance’s B 0.79 and satisfaction’s’is 0.55).

® The Comparison of The Four Models

Table 5.5 lists the comparison of the four models.
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Table 5.5 The comparison of the four models for VT

Model X2 X?/df |RMSEA|GFI |AGFI |CFI Per Sat
df Power (*1)Power (*2)

Model 1 752.65(2.13 |0.079 | 0.79| 0.74 | 0.98 | 0.99 0.64
df=353

Model 2 748 |2.12 |0.082 | 0.78| 0.73 | 0.98 | 0.85 0.67
df=353

Model 3 158.2 (1.8180.064 |0.91 | 0.86 | 0.99 | 0.79 0.54
df=87

Model 4 140.93 (1.619 |0.057 [0.92 | 0.87 | 0.99 | 0.79 0.55
df=87

*1: The explanatory power of performance (perceataigindependent variables can explain the depénden
variable “performance”)
*2: The explanatory power of satisfaction (percgetaf independent variables can explain the dependeiable

“satisfaction”)

From the comparison above, model 4’'s model fitaediGFI (0.92), AGFI (0.87) are
the highest and RMSEA is the lowest. In additiome texplanatory abilities of
performance and satisfaction are at a reasonabét. [®verall, model 4 is the best

choice.

® The Independent Model and The Hypothesized ModeVio
Next, the Independent model (Figure 2.2) was tegtfidr removing the insignificant
measurement items similar to models 3 and 4 angstdg according to Ml values

provided by Lisrel, the model is shown as Figufe5.
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Cohesion

-0.65(t=-N

-0.99*%(t=-9.06)
Relationship building
1.0*(t=10.88)

Communication

0.37*(t=4.56) ¢

Collaboration

0.17(t=2.67)

0.42(t=-4.86)

Significant

Insignificant

Performance

Satisfaction

0.55*(1=6.02)

df:128,X2:207.21, p:0.01),(2/df:l.618, RMSEA=0.056, CFI=0.99, GFI=0.90, AGFIgD.

Figure 5.10 The independent model for VT

Structural Equations:

rel = 1.09*com, Errorvar.= -0.18 2R1.18

col = 0.37*com, Errorvar.= 0.87 ?R0.13
coh = -0.99*el, Errorvar.= 0.014 %R0.99
per = -0.016*col - 0.42*coh + 0.55*sat, @wrar.= 0.19
sat = 0.17*col - 0.65*coh, Errorvar.= 0.46 R?%= 0.54

The comparison of model 4 and the independent Misd#Hown as Table 5.6

,B0.81

Table 5.6 The comparison of Model 4 and hypothesidéModel for VT

Model X? X?/df |RMSEA|GFI |AGFI |CFlI Per Sat
Power¢1) |Power(*2)
Model 4 140.93 |1.619|0.057 [0.92 | 0.87 | 0.99 | 0.79 0.55
(Hypothesized |df=87
Model) p=0.01
Independent [207.21 |1.618 [0.056 |0.9 | 0.85 | 0.99 | 0.81 0.54
model df=128
p=0.01

From the table above, it seems that the indepenaentel is slightly better. But

negative loadings on cohesion and collaboratioh dasbts on this and so model 4 is

selected as the model to evaluate the performartsatisfaction of VT.
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5.1.3 Comparison of FTF and VT Models

Figure 5.11 combines the best-fit models for FT& .

Cohesion

0.14(t=2.66)

> Performance

0.51**(t—4.46$ 0.38"(t=4.0800<""" A
0.99%(t=11.75) 0.57*(t=6.66)

-
-
-
-

Relationship building *

N
~~ao

A ~6.56(t=9.49)
1

1.01%(t=10.84)! 0.89%(t=7.09)
1

-
~—~
S
~
~~

Satisfaction

Communication 0.81%(t=7.77) //
4
Cd

’

’
,I

,/
0.37*(t=4.43 L0.17+(t=2.60)
-

|

1
)i

* //

C

ollaboration 4

FTE  mmemeeeee- VT

Figure 5.11 The comparison of FTF and VT models

From Figure 5.11, it can be seen that:

(1) There is no factor “collaboration” in FTF modeihile there is no factor
“cohesion” in VT model.

(2) Comparing both models’ figures between “commation” and “relationship
building”, FTF (0.89,t=7.09) and VT (1.01, t=10.84gve similar positive strength.
This implies that communication has a positive @fien relationship building in
both FTF and VT.

(3) Satisfaction has positive effects on perforneafur both teams. This implies that
the higher degree of satisfaction that the membwase, the higher the
performance they can obtain in both environments.

(4) The paths of FTF and VT affecting the perforeeand satisfaction are different.

FTF has two paths: one is communica®®mrelationship building® cohesion
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=>satisfaction=>» performance. Another is from communication to fattion
directly, and then affects performance. VT has tpeaths as well: one is
communicatiom® collaboratiomsatisfaction =»performance; another s
communicatiomrelationship building®satisfaction and performance. According
to the paths described, it can be seen that FEbdl-oriented while VT is both
task and social-oriented.

(5) Direct, indirect and total effects of FTF andl V
One of the advantages of path analysis is thatetsy to discern the independent
variables’ direct, indirect and total effects onpeedent variables. Table 5.7
presents the four variables’ (communication, retathip building, cohesion and
collaboration) direct, indirect and total effects satisfaction and performance.
Through this analysis, the effects of each indepehdariable (communication,
relationship building, cohesion and collaboratidoyjvard dependent variables
(satisfaction and performance) can be clearly dfieat It is then easier to
provide a comparison and discussion of each va'mlsbntribution in FTF and

VT.

159



Table 5.7 Direct and indirect effects on satisfaatn and performance

FTF VT

Factors Direct/indirect/total effects SatisfactipperformancgSatisfaction|Performance

Communication |Direct effect 0.81 - - -

Indirect effectl: 0.063 0.062
(com>rel=>»coh>»sat>per)

Indirect effect 2:

(con>rel=>per) 0.383

Indirect effect 3: 0.566 0.322
(com>rel=>»satdper)

Indirect effect 4 0.063 0.036
(com>col=>»sat>per)

Total effect 0.873 0.062 0.629 0.741

Relationship Direct effect -- -- 0.56 0.38

building Indirect effect 1: 0.071 0.070
(rel=»coh=>»sat>per)

Indirect effect 2: 0.319
(rel=»sat>per)

Total 0.071 0.070 0.56 0.699

Cohesion Direct effect 0.14 --

Indirect effect -- 0.138
(coh=>»satd>per)

Total 0.14 0.138

Collaboration Direct effect -- -- 0.17 --

Indirect effect -- -- 0.097
(col=»sat>per) - -

Total effect 0.17 0.097

Communication

Communication has a strong direct effect on satigfa but weak indirect effect on
performance for FTF. It can be inferred that comivation affects satisfaction
directly in the FTF environment. That is, if theeegood communication for FTF

team members, the degree of satisfaction of thebmaesywill be higher. Then, if they
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have a higher degree of satisfaction, there iscmgér possibility of obtaining higher
performance. For VT, communication has a strongreat effect on satisfaction and
performance. This implies that communication mudteca satisfaction and
performance through other factors instead of afigcthem directly in a virtual
environment. This is understandable since virtlednt members communicate
through typing and rarely in real time hence comivation affects other factors

which in turn affects satisfaction and performance.

Relationship building

Relationship building has a weak and indirect éffat satisfaction and performance
for FTF while relationship building has a stronglatirect effect on satisfaction and
performance for VT. These results are surprising.pdéssible reason is that
relationship building becomes an intermediate faoioa FTF environment since it
affects cohesion and then cohesion affects perfocmand satisfaction. But in a
virtual environment, cohesion is a less importaattdr and hence relationship

building becomes a direct factor to affect perfanggand satisfaction.

Cohesion

Cohesion has impact only in the FTF environmentrastdn the virtual environment.
But its effect is weak, direct on satisfaction améak, indirect on performance. It
would seem as if VT members found it difficult tonceptualize themselves as a
“team” and they rather focused on building relasimps with other members. FTF
teams found it was easier to develop relationshms so they focused on creating a

team with some emphasis on cohesion.
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Collaboration

Collaboration only has an impact in the virtual ieomment and not in the FTF

environment. Similar to cohesion, its effect is wedirect on satisfaction and weak,
indirect on performance. One of the reasons fa fihding could relate to the nature
of the independent tasks set in the group assignrer to the time limitation, the

tasks were independent rather than inter-deperatehiso there was very little need
for coordination across the tasks. Collaboratios waly required for task allocation,
reviewing and collating activities. These actigtiare easily completed in a FTF

environment but require some greater co-ordinatiorts in a virtual environment.

5.1.4 Analysis of Open Questions
The two open questions in the questionnaire askedtudents’ perceptions of what
factors affected their performance and satisfacfidre purpose of open questions is
to confirm the models for FTF and VT and discovewmpotential variables. For this
purpose, the four variables: communication, refeiop building, cohesion,
collaboration were used to categorise the factbet students believed to affect
performance and satisfaction. Additionally threetdas that did not belong to the

framework were identified and categorised as comenit, participation and time.

® Frequency and Percentage of Open Questions for FTF

Table 5.8 shows the frequency and percentage of gpestions from FTF members:
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Table 5.8 The frequency and percentage of the opeguestions for FTF

Performance Satisfaction Total

(Frequency) (Frequency) (Frequency
Communication 23(22%) 15(20%) 38(21%)
Relationship Building 17(16%) 13(18%) 30(17%)
Cohesion 5(5%) 6(8%) 11(6%)
Collaboration 7(7%) 9(12%) 16(9%)
Participation 26(25%) 12(16%) 38(21%)
Commitment 16(15%) 19(26%) 35(20%)
Time 10(10%) 0(0%) 10(6%)
Total 104(100%) 74(100%) 178(100%)
Others factors: language, age, culture, technoliggign

* Other factors means factors with frequency léss ttwo

According to Table 5.8, it can be seen that the factors: communication and
relationship building are regarded as importantdiacthat affect performance and
satisfaction along with participation and commitinevhereas collaboration and

cohesion are only seen as minor influences.

Communication

Communication is regarded as a crucial factor. &itgl expressed the term
“‘communication” precisely such as “Lack of commuation”, “Had good
communication” and “Good communication was the kegdditionally, “Miss
communication in terms of extra time to work onwgyassignment”, “We needed to

stay in touch” and “Meet up more” also expresseditiportance of communication.

Relationship Building

Relationship building is also one of the major dastthat affect the performance and
satisfaction. Students commented such as “Undelistgqueach other is important”,

“Great relationship built at the start”, “Frienddgople and good atmosphere helped a
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lot” and “Friendliness of the members”.

Cohesion

Cohesion is not regarded as an important facton fi@ble 5.8. The percentage of
cohesion is just 5% on performance and 8% on aatieh. A possible reason is the
incidence of absenteeism (not all members atteatledeetings). So, some students
felt that they were not in a team. Another reasomlat be that cohesion is a kind of
“recessive” factor. It is hard for people to sermsdesion directly. For example,
people build relationships through communicatiod gnadually feel they are in a

team and sense cohesion.

Collaboration

While some studies emphasized collaboration asngwoitant factor, here it just
accounts for 7% on performance and 9% on satisfac8tudents commented such as
“Great cooperation helped us do a good job” andiri@able to discuss what was
required”. A possible reason for a low percentagthat the FTF environment makes
the collaboration easy and they spent little tirftecating the tasks and coordinating

the processes in FTF meetings.

Participation

The term “participation” does not belong to thenfeavork of this study. The term
came from the researcher’s observation and sumaiatydents’ answers. Comments
such as “absence in the meeting” highlighted aialussue for a group to finish the
tasks in a FTF environment. Many students indicatet the absence of other
members affected their performance. Students cortede®nly two people showed

up”, “The lack of participation and input of var®@members”, “I didn't hear from my
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other group member until the day before the assggmimand “Several members
never turning up and the other had poor dedicatioturning up at schedule time”.
From the comments above, it could be implied tlatigipation is an implicit part of

collaboration due to group members cannot colladbosgthout participation.

Commitment

Commitment could be potentially an important vaealstudents commented “People
who didn't commit to work”, “All committed to theask and equal contribution” and
“Not all members of the group made a contribut@ommitment from two members
was extremely poor”. Students thought that if ottmembers had finished what they

had promised on time, their performance would Hzeen better.

Time

Quite a few students stated that limited time ret&tl their performance. Students
commented “Not enough time”, “Time management” &hidhe constraints”. Again
this may be due to members’ absence. It is alsoc#se, however, that students
typically complain about time allocation for assaeests. FTF and VT groups had the

same time for the group assignment and the samelaots so time is not regarded

here as a potential new variable.

® The Frequency and Percentage of Open Questionslfor

Table 5.9 shows the frequency and percentage of gpestions from VT members:
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Table 5.9 The frequency and percentage of the opeguestions for VT

Performance Satisfaction Total

(Frequency) (Frequency) (Frequency
Communication 82(48%) 56(35%) 138(42%)
Relationship Building 6(3%) 20(13%) 26(8%)
Cohesion 8(5%) 2(1%) 10(3%)
Collaboration 28(16%) 28(18%) 56(17%)
Participation 22(13%) 28(18%) 50(15%)
Commitment 20(12%) 21(13%) 41(12%)
Time 6(3%) 3(2%) 9(3%)
Total 172(100%) 158(100%) 330(100%)
Others: motivation, technology, help each other

*QOther factors means factors with frequency less tlivo

According to Table 5.9, it can be seen that the factors: communication and
collaboration are regarded as the most importactbfs. In addition, the effect of
relationship building on satisfaction is signifitaRarticipation and commitment are
also considered as important factors. Relationbhifaling (toward performance) and

cohesion are comparatively minor.

Communication

Communication is regarded as the crucial factovTn AlImost half the respondents
stated that communication was important for thearfgrmance. The respondents
commented “more communication”, “productive comnuation“, “indirect

communication hindered the progress of the grougrirthermore, quite a few

respondents indicated that FTF meetings might tiderformance.

Relationship Building

The respondents did not consider relationship mgldas an important factor

affecting performance but as an important factoieciihg satisfaction. Their
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comments tended to the social emotional aspects asitfriendly attitudes made me
happy”, “good relationship built increased the Satition”, “Friendly people made
the good air and helped more” and “Knowing otheoseth Relationship building and

satisfaction belong to social dimension innatelg ao perhaps the result is not too

surprising.

Cohesion

Cohesion is not regarded as an important factMTinStudents commented “cannot
see each other”, “no knowing others made not a’teato not feel cohesive in this
group”. It would seem that without “visual” knowigel of their team members they
found it difficult to see themselves as a team.thAappossible reason is similar to the

explanation for FTF: cohesion is a kind of “recessifactor.

Collaboration
Collaboration is regarded as an important factdrn Students commented “we each
relied on each other very much”, “everyone putieirtteam effort and the output was

really good”. It can be seen that collaborationose of the keys for better

performance and satisfaction.

Participation

In this study, “participation” specifies the sitizat where group members participated
in the discussion board. Similar to FTF membersmes® T members did not attend
the discussion at the beginning or absented theesé&om the discussion during the
group assignment period. Students commented ‘lusetpeople in my group”, “The
lack of participation and input from other membef$’heard from one member until

one week before the due day” and “one member desapp one week before the due
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1]

day”.

Commitment

Commitment could potentially be a very importantiafale. Students expressed “We
were all committed and all did what we said we wibutCommitment is important”
and “If they did what they promised, we would hdwetter performance”. These
respondents considered if other members couldhfinisat they promised on time,
their performance would be better.

Time

Time is not considered as an important factor. Bino FTF, if the group members

could collaborate well and participate fully, tiweuld not be problematic.

Some minor factors appeared in FTF which did notrge in VT such as language,
age and culture. Because people do not meet ehehiata virtual environment, the
personal properties (such as language, age angre&uklire not easily perceived to

affect the performance and satisfaction.
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5.2 Analysis of the Discourse of FTF and VT

The purpose of this analysis is to compare the comeation patterns, processes and
strategies of both FTF and VT and from this to \éenmore effective methods of
communication to improve the performance of VT, dmehce address research
guestion 4. In addition, the analysis method atsorporates a unique approach to the
presentation of the qualitative discourse, from olhit is easier to explore the

underlying factors hidden in the discourse (intr@ehiin section 7.1 D).

There are two types of data for the analysis. Ik, Riieir conversation was recorded
by tape recorders when they were discussing fataeem Fifteen groups with
complete three-week meetings and clear recordirgge whosen as the data source.
Within these fifteen groups, five groups belongedthe groups with excellent
performance; five groups belonged to the group wmtbderate performance and
another five groups belonged to the groups withr gmaformance. In VT, the data
came from the discussion board. Fifteen groups wgaen chosen. Among them, five
groups had excellent performance, five groups wesatdegorised as middle
performance and five groups belonged to poor perdoice. Both sets of data were

analysed by “TEMPQO” system introduced in sectidh4l.

5.2.1 Analysis of The Discourse of FTF
® Summary of Discourse of FTF groups
Table 5.10 shows the summary of the discoursdtetfi FTF groups (ranked by

performance, details are shown in appendix 5.1).
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Table 5.10 The summary of the frequency distributia and percentage of the
discourse of FTF groups

Time Codes
Group| Per Codegq pp_sub| pe_sub | p_total cp_sub | ce_sub| c_total [ np_sub
(min) Time

1 | Exc| 105 | 131 | 1.25 |34(26%) 22(17%) | 56(43%) | 42(32%) |21(16%) 63(48%) | 12(9%)

Exc| 65 | 71 | 1.09|14(20%) 10(14%) | 24(34%) | 13(18%) |16(23%) 29(41%) |18(25%

Exc | 125 | 211 | 1.68 |44(21%) 34(16%) | 78(37%) | 79(37%) |39(18%) 118(56%)| 15(7%)

2
3
4 | Exc| 70 | 147 | 2.1 | 13(9%)| 23(16%) | 36(24%) | 33(22%) |35(24%) 68(46%) |43(29%
5 | Exc| 80 | 137 | 1.71 [24(18%) 26(19%) | 50(36%) | 32(23%) |35(26%) 67(49%) [20(15%

Sub/Average| 89 |139.4| 1.57 [129(19%)] 115(16%) | 244(35%) | 199(29%) |146(21%) 345(49%) |108(15%

6 | Mod| 100 | 155 | 1.55 [18(12%) 17(11%) | 35(23%) | 44(28%) |39(25%) 83(54%) [37(24%

7 | Mod| 72 | 102 | 1.42 [17(17%) 6(6%) | 23(23%) | 21(21%) |14(14%) 35(34%) |44(43%

8 | Mod| 75 | 133 | 1.77 [17(13%) 13(10%) | 30(23%) | 47(35%) |45(34%) 92(69%) | 11(8%)

9 | Mod| 77 | 178 | 2.31 [24(13%) 29(16%) | 53(30%) | 41(23%) |31(17%) 72(40%) [53(30%

10 | Mod | 115 | 103 | 0.89 |15(15%) 71(11%) | 162(24%)| 48(47%) |12(12%) 60(58%) |22(21%

Sub/Average| 87.8 | 134.2| 1.59 | 91(14%)| 71(11%) | 162(24%) | 201(30%) |141(21%)] 342(51%) |167(25%

11 | Poor| 110 | 206 | 1.87 |35(17%) 23(11%) | 58(28%) | 73(35%) |35(17%) 108(52%)|40(19%

12 | Poor| 67 | 105 | 1.57 [20(19%) 20(19%) | 40(38%) | 25(24%) |17(16%) 42(40%) |23(22%

13 | Poor| 65 | 131 | 2.01 |17(13%) 23(18%) | 40(31%) | 49(37%) |25(19%) 74(56%) |17(13%

14 | Poor| 75 | 81 | 1.08 |22(27%) 19(23%) | 41(51%) | 16(20%) | 9(11%)| 25(31%) |15(19%

15 | Poor| 75 | 104 | 1.39 |18(17%) 16(15%) | 34(33%) | 33(32%) |12(12%) 45(43%) |25(24%

Sub/Average| 78.4 | 125.4| 1.58 [112(18%) 101(16%) | 213(34%) | 196(31%) | 98(16%)| 294(47%) |120(19%

Per: Performance (excellent/moderate/poor), cddes/thow many codes per minute, pp_sub: sub-tdtal o
Process-Propose, pe_sub: sub-total of Processdigalu total: total of Process, cp_sub: sub-tdtal o
Content-Propose, ce_sub: sub-total of Content-Ewaleatotal: total of Content, np_sub: Non-production

categories

From Table 5.10, it can be found:

(1) Longer discussion time and more informationhextged affect the performance
positively

From the two columns: time and codes, the exceléer@ moderate performance
groups had slightly longer discussion time and arged more information than the
poor performance groups. But from the column: ctuhess, there is no significant

difference between the three groups as the sulagesrof each group were almost
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the same (1.57~1.59). Teams exchanged similar aainnformation per minute

regardless of excellent, moderate and poor perfocegroups.

(2) FTF groups focused on content more than process

From the two columns: p_total and c_total, theelais higher than the former and
accounts for 50% of the codes. FTF groups focuse ran content discussion than
process discussion. However, there is no significhfierence between excellent,
moderate and poor performance groups in respetiteoproportion of p_total and
c_total. This implies that the amount of discusgmntent or process) does not affect

the performance.

(3) The amount of social activities does not reftee degree of performance

By observing the column: np_sub, group 9 had thghdst proportion of social

activities (43%) but just had a moderate perforrear@roup 11 had the second
highest percentage of social activities (40%) bas \wlaced in the poor performance
group. However, group 3 with an excellent perforogahad the lowest proportion of
social activities. From these figures, it can belied that social activities do not

affect the group performance significantly.

® The Communication Pattern of FTF

The communication patterns of fifteen FTF groupswadr by the TEMPO system are
shown in appendix 5.2. Figure 5.12 shows an exarfipla FTF group 3. X-axis
stands for time (three-week recordings) and Y-aksws the codes from the TEMPO
system (please refer to section 4.6.4). Each pepresents the group’s focus during a

short time. For example, this group focused on @cess propose” activity at the
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beginning, then moved to a “process evaluate” agtiAfter linking all points

together, the communication pattern can be eabggived.
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Figure 5.12 Communication pattern of FTF group 3
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By observing these FTF group communication patteghese are some findings

below:

(1) There is no fixed successive discussion pattetrwell-organised communication
could lead to better performance

Group 1 and 3 (in excellent performance group) Wwatl-organised communication.
They focused on one topic at a time only movinghi® next topic when consensus
had been reached. A similar phenomenon can bealsa in groups 5, 6 and 10 (in
moderate performance group). However, there is xioemely regular or fixed
communication pattern in these groups rather ittwarfound that the “process” and
“content” interlaced. Well-organised communicati@sulted from full participation
and strong leadership. When all of the group membezre well prepared, fully

participated in the discussions and accurately roszb the consensus, a
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well-organised pattern emerged. This was furthemgated in cases where there was

a well-organised leader.

(2) More “process gain” activities led to higherfpemance

The discourse analysis showed that where team memieze willing to help each
other and gave time towards the development okideaights and strategies, a better
performance resulted. These “process gain” behaviept the groups more cohesive
and motivated. For example, group members wouldeaan time for discussion, felt
embarrassed if they were not well prepared, engeurand helped each other when
upset, and even became good friends in the end. fdppened in groups 2 and 4
(both belonged to excellent group), despite a laicwell-organised communication.
The key to their success was that the membersilboted fully. Both group members
prepared well, sending emails to others to askafdvice before their meetings.
During the meetings, all members participated aodtrduted unselfishly. They
helped and advised each other. One member recthéedonclusions and emailed
this to all after the meetings. As a result, thepprtion of social activities in the two
groups were higher than others in the excellentopmance group, accounting for
25% and 29% respectively.

(3) Social loafing (Free rider) accounts for thgdast proportion of the “process loss”
behaviours affecting the performance

Some members opted to act as a “free rider”, atigwather members to do all the
work. They always shirked responsibility and eitlkept silent in the meetings or
were absent from meetings. The “free rider” memlpeosoked a chain reaction of
de-motivation and discouragement among other mesnaed further affected the

group performance.
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This phenomenon can be found extensively in theggavith poor performance and
some groups with moderate performance. There ks dvidence of egocentrism or
competition, possibly because all students had aflother assignments to do and so,
if there were someone who could take charge ofdhm management (including the
distribution of jobs, direction leading ...etc), thepuld happily accept this and have

more time to do other assignments.

(4) Other factors that may downgrade the perforraanc

There are other factors that may affect the greenfopmance. Some members failed
to attend the group meetings due to illness, bssirteavel, and family or other
matters. Their absence caused a gap in commumc@tmone knew what happened
to these members, should others take over thew?jal wait for their appearance or
contact?) and sometimes incomplete results. Alseyas noticeable that the FTF
groups were more likely to lose focus even wheot @f information was exchanged.
Without someone consciously in charge of progréss,discussion would deviate

easily and consensus and conclusions rarely reached

5.2.2 Analysis of the Discourse of VT
® Summary of The Discourse of VT
Table 5.11 shows the summary of the postings ofrdiked by performance, details

are in appendix 5.3):
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Table 5.11 The summary of the frequency distributia and percentage of the

postings of VT

groug per | posts| codes codes! pp_sub | pe_sub| p_total [ cp_sub| ce_sub| c_total | np_sub
posts
1 | Exc| 172 | 181 1.05 | 53(29%) 35(19%) 88(49%)| 32(18%) 31(17%)63(35%)| 30(17%
2 | Exc| 103 | 155 1.50 | 36(23%)25(16%)61(39%)| 46(30%) 34(22%) 80(52%)| 14(9%)
3 | Exc| 77 84 1.09 | 26(31%) 16(19%) 42(50%)| 26(31%) 10(12%)36(43%)| 6(7%)
4 |Exc| 72 | 101 1.40 | 24(24%)13(13%)| 37(37%)| 26(26%) 26(26%)|52(51%)| 12(12%
5 | Exc| 58 63 1.09 | 14(22%) 10(16%) 24(38%)| 14(22%)| 19(30%)|33(52%)| 6(10%)
Sub/Averag( 96.4 | 116.8 | 1.23 |153(26%) 99(17%)252(43%/144(25%(120(21%[264(45%) 68(12%
6 |Mod| 213 | 241 1.13 | 34(14%)27(11%)[61(25%)| 85(35%) 90(37%)|175(73%| 5(2%)
7 |Mod| 114 | 148 1.30 | 28(19%)32(22%)60(41%)| 24(16%) 24(16%)| 48(32%)| 40(27%
8 [Mod| 114 | 141 1.24 | 41(29%)30(21%)| 71(50%)| 23(16%) 24(17%)| 47(33%)| 23(16%
9 |[Mod| 112 113 1.01 | 32(28%)26(23%)58(51%) 23(20%) 21(19%)|44(39%)| 11(10%)
10 | Mod| 75 105 1.40 157(2194)142(19%[299(40%172(23%) 177(24%349(47%]100(13%
Sub/Averag{ 125.6 | 149.6 | 1.22 | 22(21%)|27(26%) 49(47%) 17(16%) 18(17%)| 35(33%)| 21(20%
11 | Poor| 71 89 1.25 | 23(26%) 17(19%) 40(45%) 18(20%) 27(30%)45(51%)| 4(4%)
12 | Poor| 62 81 1.31 | 34(42%)20(25%) 54(67%) 7(9%) | 9(11%) |16(20%) 11(14%)
13 | Poor| 46 59 1.28 | 21(36%) 19(32%) 40(68%) 5(8%) | 9(15%) [14(24%)| 5(8%)
14 | Poor| 34 45 1.32 19(42%) 10(22%)[29(64%), 4(9%) | 5(11%) | 9(20%) | 7(16%)
15 | Poor| 25 34 1.36 7(21%)| 8(24%) | 15(44%)| 11(32%)| 6(18%) [17(50%) 2(6%)
Sub/Averag{ 47.6 | 61.6 1.31 | 47(34%) | 37(27%)| 84(61%) 20(14%) 20(14%) 40(29%)| 14(10%

Per: Performance (excellent/moderate/poor), pp_suip:total of Process-Propose, pe_sub: sub-total of

Process-Evaluate, p_total: total of Process, cp_suytotal of Content-Propose, ce_sub: sub-total of

Content-Evaluate, c_total: total of Content, np_$dm-production categories

From Table 5.11, it can be found:

(1) The groups with more discussion had bettergperince

Comparing the postings (column: posts) of the tlymeips (excellent/moderate/poor
performance), it can be seen that the groups witkleent and moderate performance
had more postings than the groups with poor peroca. Moreover, the code

guantities (column: codes) of the groups with eeteland moderate performance are
higher than the group with poor performance. Betehs no evidence to suggest that

postings with more contents (with higher ratio otdes/posts) would cause higher
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performance.

One exception was group 6 with the highest numbecodes (213) but in the
moderate performance group. It would appear fromaaalysis of content that
competition between the members caused this prdosss The members did their
best to contribute and kept on posting new ideasaatvising others but to excess -
they each believed that their ideas were betten ththers and had continual
arguments about the assignment with constant oewisiThey rarely reached

conclusions and many “broken end” discussions tegul

(2) Groups that focused on “process” and “contentially, had better performance
By observing the two columns “p_total” and “c_t6tal can be seen that the groups
focusing on both process and content equally hatkrbperformance. In the poor
performance groups, they paid more attention togs® instead of content. A possible
reason was poor time management when they spemiohb time on discussing how

to do and distribute the jobs and not enough timée actual tasks.

(3) Non-production activities (social activitieg)caunted for a smaller proportion of
time when compared with FTF groups

Non-production codes (“np_sub” column) just accednfor 10~20 percentage for

each group showing that VT groups focused moreask activities. However there is

no evidence to show any relationship between thantity of non-production

activities and group performance.

® The Communication Pattern of VT

The communication patterns of fifteen groups dréywmEMPO system are shown in
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appendix 5.4. Figure 5.13 shows an example frongk6lip 1. X-axis stands for time
(From the beginning to the end of the group assemtmabout 4 weeks) and Y-axis
shows the codes from the TEMPO system (please tefeection 4.6.4). Each point
represents a main intention of postings. For examgie members focused on
“Non-production” activity at the beginning, then weal to a “Process-propose”
activity. After linking all points together, the mwnunication pattern can be easily

observed.
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Figure 5.13 Communication pattern of VT group 1

By observing these VT group communication pattetimsr,e are some findings below:
(1) Best communication pattern is proc@sontent® process»content

In the groups with excellent and moderate perfogeathere was a tendency towards
a regular pattern. Firstly, members discussed theesses needed to proceed to the
group assignment. This included the distribution theé tasks, the means of
communication and the frequency needed to checldigmission board. This was
followed by a discussion of content and where tdeee information of quality and

how to make documents amendments. Next, some prassges might arise, such as
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members missed some interactions because of tgkhess. In this case, members
had to re-discuss or re-arrange the allocatioh®tasks. Another situation was where
new members joined the group or members finallyw&tbup and so group members
needed to discuss processes again. When the peecesse confirmed, the content
was discussed again to focus on the completiomeftasks. The main jobs were to
review and revise all documents, and combine dlb ia complete assignment.

Additionally, the contribution of all members wasalssed.

From the description above, a communication pattesan be drawn:
process»content»process»content. This pattern can be observed in grouph wit
better or moderate performance. On the contragupms with poor performance did

not display this pattern.

In relation to the process models discussed in@e&.4.4, the pattern is similar to
the Punctuated Equilibrium Model: members dischesptrocess in the beginning and
started to work; then they go back to review andnge the process in the midpoint
transition and finish the task in the second wagkperiod. The process finishes in the

end transition. The observed communication paitesmown as Figure 5.14:

Begining . . Midpoint . . End

Transition WOI’kII’lg penod 1 Transition WOI’kII’lg penod 2 Transition
focus on focus on content re-focus on Mix the process and Adjourn in
process process content social

activities

Figure 5.14 A better communication pattern for VT

(2) “Interlace communication” diminished the eféocy of communication

178



From the analysis of VT discourse, there was a comication pattern of “interlace
communication” that interfered with the efficienafycommunication. This was made
more noticeable in the discussion board environmehtre more “interlace

communication” directly affected communication etncy.

There is an example of “interlace communicationbakw:

No Poster Contents

1 A I say 10 each! i rekon we desereved it!:) imhlp@ing hot
headed, but we did WELL:)

2 B can u all please check it so far for any fic@irections, i will

finish it off compleletly tommorow morning!! so dostress,
but any ideas, pleas throw at mE!

3 B yeah i agree.

4 C Hi B, I'll revise it and put it in the file elkange. If anyone
has problems you are welcome to post and | wiltrigybest.

5 D Yes, | agree that we all get 10

From these postings, the third and fifth posts sadpd to the first post while the
fourth post responded to the second post. Respomepglied in an interval of two or
more than two postings instead of responding tonthe posting. With this situation,
a discussion topic was usually terminated inexplicanstead of fully discussed
(became “broken end”). The lack of immediate respoto communication made it

more difficult to continue conversation and to léa@onclusions.

(3) The more “process gain” activities the groud,ithe higher the performance
The amounts of postings during the beginning pedoe important for VT. In the
commencement of the discussion, members did not lgach other and felt nervous

and adrift. But, these negative emotions couldlimeieated through frequent postings.
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This centred on discussion of process where rapddadoundant responses to others’
postings facilitated an efficient distribution afbjs or the process of how to do the
tasks. If the process was confirmed and agreedl Ioyesmbers quickly, the group had
an excellent beginning. In the following stagemikdr to FTF groups, “process gain”

behaviours kept the group moving on to finish Heks.

(4) Other factors affecting the performance

There were three groups with technology issues.eSmmbers failed to connect to
the Internet or some problems occurred to theirpuaers. Although the hurdles were
removed, this affected the communication slighitlyaddition, some members were
absent themselves from the group for all kindseafsons (such as illness, business
travel, and family or finance matters) affecting ferformance. However, because of
the innate characteristics of VT, members couldgaze the problem easily and
quickly, and supplement it. Because the discusbmard was working for 24 hours
and 7 days a week, they were aware of when menthersot respond for several

days and tackled the problem instead of waitingtiernext meeting as for FTF.

5.2.3 Collaborative Strategies of VT and FTF
The communication patterns of fifteen groups foFFAhd VT have been analysed in
section 5.2.2. This section focuses on the analyliteir collaborative strategies.
From this analysis, the different collaborativeastgies between FTF and VT can be
identified. Furthermore, compared to a study by ®eman-Fich et al. (2001), the

result strengthens the inference of research quredtin section 6.4.

Five collaborative strategies have been discugsssédtion 2.5.4. Parallel and pooled

180



are classed as a low degree of collaborative giyatoncurrent and sequential are
grouped as a medium degree of collaborative styatewl reactive/reciprocal are

regarded as a high degree of collaborative strafBgy discourse of each group was
reviewed and the collaborative strategies weregecaiged into one of these three
types. In order to identify the collaborative stigyt the degree of each member’s
interdependence was examined in detail. If membadisd on each other more, the
collaborative strategy is located in the higherugroThe researcher analysed the
collaborative strategy of each group and summatriisecomparison of FTF and VT

shown as Table 5.12.

Table 5.12 The categorization of collaborative stitegies of FTF and VT

Low Medium High
Parallel Pooled Concurrent sequential (Reactivelgrecal)
FTF 6 6 3 0 0
vT 10 3 2 0 0

® Collaborative Strategies for FTF

Among the fifteen FTF groups, three groups weregaised as concurrent strategy.
Six groups were categorised as pooled strategyewailother six groups were

categorised as parallel strategy. These figurew gshe fact that FTF groups focused
on the strategies with lower degree of interdepeoeeThree teams were selected
from each of excellent, moderate and poor perfooaamoups and their collaborative

strategies were reviewed.

Group 1 — concurrent:

Group 1 belonged to the excellent performance g its collaborative strategy
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was categorised as concurrent. In the first megting members who had read the
group assignment led the discussion and proposed ttHeas. Although few

conclusions were drawn but extensive ideas wersepted. In the second meeting,
the members showed some degree of intimacy anadmadthusiastic discussion. All

members had read the group assignment and theotdxib detail and two members

had even sought some information from the Intermbey first discussed the tasks
sequentially, and then changed to extensive randisoussion. When one topic was
discussed, everyone contributed as much as theyg ema someone volunteered to
take over the task. Everyone took notes and askedthers’ input to correct their

notes. Before the last meeting, most of them hau &eir parts to others and got
feedback. In the last meeting, they focused onihglpach other. Everyone took it in
turn to identify concepts which were still unclesard others tried to find answers.
During the meetings, group members not only coateitd adequately but also focused
on clarifying the problems and arriving at a cogegrce of ideas. The atmosphere

was cohesive and intimate.

Group 10 - Pooled:

Group 10 belonged to the moderate performance gaodpits collaborative strategy
was categorised as pooled. Only two members attietide first meeting. One was

very active and had already listed the key poifitsach task (called student A in the
following description). So, they focused on the kpgints and discussed the
procedures to engage in the tasks. Three memkerslatl the second meeting and
they spent time on discussing another missing merabd concluded they would

leave some tasks for her. They discussed the csinaki of previous meeting and the
suggestions by their tutors. Student A played & wttong leadership in discussion

and debated with others if they did not agree Wwithideas. Three members attended
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the third meeting. One member had not done any vaoik one member had just
finished an outline, only student A finished al tparts. So, student A helped them
during the meeting. This group had a lot of dismuséut less collaboration. Most of
the time, two members just reacted to input froodseht A and there was even less
discussion between both of them. Therefore, it @dusingle way communication

(from student A to other two members).

Group 12 - Parallel:

Group 12 belonged to the poor performance groupitancbllaborative strategy was

categorised as pooled. A member proposed to distritasks for each member at the
beginning of the first meeting and other membeneed) They also nominated a
member to combine all members’ parts to completeassignment. Thus, they just
came to the meetings and reported their prograss, discussed some of their

guestions in the following two meetings. Becausergwne had their own parts and
they just finished their own parts and sent tortbminated member, there was a low

degree of interdependence shown in their collamrat

® Collaborative Strategies for VT

Among the fifteen VT groups, two groups were catega as concurrent strategy.
Three groups were categorised as pooled strategjg Wie other ten groups were
grouped as parallel strategy. The figures show YAatgroups also focused on the
strategies with a lower degree of interdependembece teams were selected from
each of excellent, moderate and poor performanoepgr and their collaborative

strategies are analysed as follows.

Group 1 - concurrent:
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Group 1 was categorised as an excellent performgnmep and its collaborative
strategy was categorised as concurrent. At thenbew of the discussion, they
introduced themselves and explained their currgnatson. Then, they spent a lot of
time discussing how to distribute the tasks. Thecedure took a long time because
not every member posted when the project startedase of without any experience
to work virtually, they tried to learn how to wonk a virtual environment during the
first week. After the learning period, they finishéhe distribution of the tasks and
they decided to login in and check everyday. Someenbers put their writings onto
the discussion board and asked for advice and atitenbers read it and gave
comments or revised enthusiastically. They fourat they needed others’ inputs to
make a better assignment so they explained theblgms and asked for help
frequently. In this group, everyone was willing ¢ontribute, help each other and
respond to others’ problems. When members posteid duestions, other members

responded quickly. They showed a high level ofatmration.

Group 6 - pooled:

Group 6 was categorised as a moderate performartag gand its collaborative
strategy was categorised as pooled. One membevevgsactive and she became the
leader in the beginning. She led the discussioth@fprocesses and the contents and
also distributed jobs for everyone. Although othmembers posted a lot of
information but they posted little of their work &gk for others’ review and revision.
However, they got some useful information from ashpostings. Although group 6
had the most amounts of postings, they just goteraid performance. The reason
was that they did not collaborate closely despiighanging information to make the

assignment better.
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Group 11 - parallel:

Group 11 was categorised as a poor performancegod its collaborative strategy
was categorised as parallel. This group was aaypeam with poor participation and
poor collaboration. At the beginning, one membegedr the need to start the
assignment but he got no reply until three dayer.Idthe response speed was too slow
and it made all members lose motivation. The foaas located on waiting for
members and discussing if others would not apferause the first two members
responded to each other at the beginning, theynpthto finish the group assignment
by their own. When the third member appeared, dae her a part of the jobs. One
member put all parts together when everyone fimisiied sent to him. There was

little collaboration between members.

® The Comparison of Collaborative Strategies of Fié ¥T

The comparison of the collaborative strategiesTd® Bnd VT is as below:

(1) The interaction at the beginning is differeMost VT members introduced
themselves at the beginning while FTF members dioiced themselves and
exchanged personal detail at the end of the fiesttmg.

(2) VT groups discussed the distribution of theksaat the beginning of discussion
while FTF groups discussed the distribution of salsite at the first meeting or in
the second meeting.

(3) VT groups did not follow the tasks sequencelevRiTF groups followed the tasks

sequence in the beginning of discussion.

VT groups focused more on loosely coupled collatdegastrategies than FTF. The
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possible reason for this finding is that the absenicFTF meetings makes it difficult
for VT members to communicate to exchange abuniddmtmation and understand
each other. Without rich information and frequenmenunication, tightly coupled

collaborative strategies are not formed easily.

Benbunan-Fich et al. (2001) studied the comparisgn Face-To-Face and
Asynchronous Learning Network (ALN) teamwork andplexed collaborative
strategies of five FTF and five ALN teams. It wasrid that the collaborative strategy
of FTF teams all presented medium level collaboraticoncurrent or sequential)
while the collaborative strategy of ALN teams alégented low- level collaboration
(parallel or pooled). This finding does not fullypport the analysed collaborative
strategies listed in Table 5.12. In this studyt {hsee FTF teams were found to have a
medium level collaborative strategy while twelvartes had low-level collaborative
strategy (six for pooled and six for parallel). Asgible reason is the different
explanation and measurement for categorising tia¢egjies. Turoff and Rana (1993)
did not propose a precise quantitative method tiegraise the degree of collaboration
but just brought the ideas of five collaborativeattgies ranked by their extent of
interdependence. The concept of “interdependerscabstract and qualitative instead
of concrete and quantitative. Therefore, it is undable that researchers will find
different explanations and perceptions of ‘“intel®gence”. However,
Benbunan-Fich et al’'s study found that ALN teanspliiyed low-level collaborative
strategies (parallel or pooled). This result cqroggls with this study’s finding. In this
study, only two VT groups presented medium collabee strategy (concurrent) and
the other thirteen teams presented low-level colative strategies (three for pooled,

ten for parallel).
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Taking into account this study and Benbunan-Fical'ststudy, it may be implied that
FTF groups have a higher degree of coupling irr t@laborative strategies than VT.

However this is a finding that needs more invesigeato be sustainable.

5.3 Analysis of the Interviews

The purpose of the interview is to promote a deepmierstanding of students’

perceptions about the processes, outcomes andhtdradtions with other members

and support the results obtained previously froralyming the questionnaire and

discourse. The results mainly support and verigydhswers for research question 2:
are there any specific social or task factors dffact the performance and satisfaction
of FTF and VT? (shown in Figure 6.0 and sectior) h2addition, the results also

provide some potential factors for future studgi@sed in section 7.7.

Fifteen students who belonged to four FTF groupseweterviewed. Two groups’

performance was excellent, one was moderate andwvasepoor. Furthermore, 25
students who belonged to thirteen VT groups weterwiewed. Four groups had
excellent performance; six groups with average quatnce and three groups had

poor performance.

5.3.1 Analysis of Interview of FTF Groups

The findings are as below:

(1) The processes of the three-week meetings
The general description of the processes is asbahothe first week, most students
just read through the group assignment and hadlisesassion. They introduced each

other and exchanged personal information such aal eand phone. Some faster
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groups started to discuss the contents and distritne tasks. Then, they went home
to engage in their parts individually. Some groapsiled to each other. In the second
week, they brought and discussed their outcomdbemmeeting. In the third week,
one member collected others’ results and put thegether. The result is not so

surprising and fits the original assumptions irs ttudy.

(2) FTF communication is more important than email

All groups used both ways to communicate. Most sadpnts confirmed that FTF
communication was more important than email. Thhenér was used to discuss and
distribute tasks while the latter played an impatrtale in the last stage to exchange

data and put all parts together.

One respondent commented “We used both. But |F&& communication is more
important than email, because it is more effictentliscuss face-to-face. But, email is
important in the last stage. | sent my part to otnembers for asking review and
revision through email. And others also sent backne through email. It is more

convenient than to discuss face-to-face"“.

(3) Leadership is not an important factor

One group had a leader, one group was not cleaoted two groups had no leaders.
The reason that a leader emerged was that therldete greater task related
knowledge than the others. So the leader could gigas and guide the direction.
Most respondents thought that even without a leadéneir group, they could still

finish the job but it could be slower and the quyatould be worse.

The respondents commented “Our leader knows élmitehe assignment but | think
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we still can finish the assignment without him. Buthout him our speed may be
slower”, “I am not sure we had leaders in our grobpt | do not think it is

important”.

(4) There are no conflicts and arguments in thelevhoocess

This result is quite surprising. All intervieweegpeessed that there were no conflicts
or arguments during their meetings. One possitdsamr is that time was too short to
lead to conflicts so they all tried to focus on fcess and outcomes. Another
possible reason is the independent tasks desigf@tdiis study. Students needed to
do their own parts instead of relying on input frother members’ outcomes. Without

reciprocal data input and output, conflicts wesslikely to occur.

(5) Relationship is important

Most respondents expressed the view that relatipnstas important. One
commented “If we cannot get along well, it will meuch more difficult for us.

Because it will be more difficult to decide what waee going to do”. Two students
further expressed that this kind of relationshigsddferent from friendship. One said
that it was difficult to build relationship in a @t time but it was important for their

performance.

(6) Most respondents were happy and satisfied thgir outcome and worked with
their members

When asked their feelings about working with otheembers, most respondents
expressed “It is fine”, “Yes, | am happy to worktwithem”, “Most of them are good”.
When asked about the outcomes (prior to formal igggd most respondents were

confident that their outcomes were good, but, wiasked to mark their own
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assignments, most displayed hesitant and uncedtitudes. Interestingly, when
compared to the exact marks of their assignmehést predictions were close and
even absolutely correct. This implies that studevese aware of the extent of effort

they had made and the quality of output produced.

(7) What factors affect your group performance satisfaction?

This was a very important question. Ten respondatked about commitment
(people did what they have promised), good comnatiuic (8) and good
relationships (8). In addition, six respondentsestdhat helping each other is

important. However, no one mentioned trust or lestup.

5.3.2 Analysis of the Interview of VT
There were two group assignments for students ensdtond semester. One is the
group assignment used in this research which ggbrata virtual environment while
another was a FTF group assignment. The group nrsnibethe two assignments
were not the same. So in the interview, student® wsked about their feelings in

regard to the comparison of the two assignments.

The findings are as below:

(1) Communication is the crucial factor affectiihg tgroup performance

Most of the interviewees commented that commurocasiffected their performance.
Due to the lack of FTF meetings, they were not suother members would finish
what they have promised. What they could do wapadst and check it frequently.
One interviewee commented “I do not know when aow lothers will post and

respond. | just can wait. That is frustrating”. @ua few interviewees expressed that
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the assignment with FTF meetings was easier. Omamemted “in that FTF
assignment, | knew my members. When | saw therouldcknow if they have done
their jobs; in VT assignment, | could not see théoguld not know if they have done

their jobs. | was unable to control the progressedp them. | felt insecure”.

(2) Difficulties of communication led to a diffidiyl of collaboration

Interviewees commented “through the discussion dyaars difficult to discuss the
distribution of the jobs and it is hard to contiloé progress”, “What you can do is to
wait if the members do not respond or post theitspalt can be seen that lack of

communication caused an obstacle to collaboration.

(3) More postings led to better relationships apldesiveness

When the interviewees were asked their feelingsiathe social aspects, a conclusion
can be summarized as: if they posted more, theyhat they had better relationships
with other members and they felt that they were enavhesive and worked like a

team. This is not so surprising. If they got masponses from other members, they
certainly had higher motivation to post continuadpd also respond to others’

postings. With frequent postings, intimacy devetb@sd they gradually felt they

worked like a group.

However, one interviewee explained that this kifidetationship was different from
normal friendship. It is temporary and fragile. #dugh there is a possibility that they
may become good friends, most relationships areitated when the assignment has
been submitted. But there was a group with higliop@ance and good relationships
who met each other after submitting the assignmeantsl continued their

relationships.

191



(4) Discussion board has both advantages and distatyes

In spite of the disadvantages of the discussiorrdoatentified by the interviewees,

such as slow responses, poorer level of commuaoitatnd difficulties to engender

collaboration, it still has positive aspects. Fysthe information on the discussion
board is well-organised. VT members can carefutlgsider their opinions and post
them on the discussion board. Therefore, the inddion quality could be better than
FTF verbal conversation. Such as comments by i@pes “although typing caused
more time, | can organise my thinking better. THeran post more valuable things”,

“It is a better way to share the information like twebsite contents or some articles”.
In addition, it is easy to find information. An @viewee commented “it is handy to
find the past information and see other’s postingsie information is always there

and the members are able to check it any time eebtedly.

Secondly, the discussion board could be a good-@mwient to practice and improve
social skills. A study by Roberts (2001) explaihattusers in a virtual environment
feel safe and they can practice social skills, twet they can transfer those skills to a
FTF environment. Interviewees commented “I do re¢chto meet each other in the
certain time and place, | can post anytime and &eye as long as Internet is
available. It saves my time and | feel comfortapl&y English is not so good, | do
not feel nervous when I communicate through disousboard”. This proved that
members feel safe and more comfortable in a vika&ironment. Furthermore, they

are able to learn and build social skills and apipése skills to a FTF environment.

Finally, the discussion board can be a kind of féxifto avoid the occurrence of

conflicts. Interviewees commented “I have lesssstrieecause | can post anytime |
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want. As to FTF, | need to finish my parts befdre imeeting, that makes me nervous”,
“| feel relaxed while | am doing the assignmentiacussion board because | don't
need to see one of my group members”. From theeggmms, when members are not
willing or unable to contribute, discussion boaash create a space to procrastinate or
moderate possible conflicts. Such as if a membgmioa finished his part, he can just
post “sorry, | cannot post today because | hadaidant” or just pretend “sorry, |
forgot to post because | was busy”. They do notineesee others’ eyes and tell a lie.
This reduces members’ mental burden to meet thelideaand avoids embarrassment

and possible fights.

(5) Females prefer FTF meetings and most thinkiogiship is important

There is an interesting phenomenon that femalewesth@ stronger tendency to have
FTF meetings. Although the lecturers did not supgia ideas to have FTF meetings,
most females still felt the desire to meet theimbers face-to-face. In addition, they
tended to build a better relationship with othermbers. Also when asked if the
relationship affected the group performance, masmtsicered that relationships

affected their group performance.

(6) Leadership results from more knowledge or highetivation

Seven groups admitted that there were one or neadels in their groups. The origin
of the leadership came from two sources: more kadgg¢ and higher motivation. If a
member is conversant with the area or has moreetekmnowledge or experience, the
member is proposed to become the leader to digtritne jobs or lead the discussion.
The emergence of this kind of leader is developedigally through the discussion.
Another originated from the beginning of the distas. The member who has higher

motivation to finish the jobs quickly or obtain higr marks and posts actively in the
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start of the discussion easily becomes the leader.

However, when asked the influence of the leadershithe group performance, most
groups explained that leadership could help a smevgbrogression but they could

still finish the tasks without the leader.

5.4 Summary of the Results

Table 5.13 shows the summary of the results ofmdllyses (includes SEM model,
open questions, communication pattern and intefvi€er SEM model column, the
findings are summarised by the final models anddikeussions for FTF and VT. For
open questions column, each factor is categorisethiee types ranked by their
importance: crucial, important and not importanheTjudgments depend on the
summary of the frequency table shown in section65.Communication pattern
column summarizes the findings in section 5.2 wiiilgerview column lists the
findings in section 5.3. The summarized informatisrused in Chapter 6 to answer

research questions.

Table 5.13 The summary of the results of the analigs
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Items Grouf|SEM model Open Communication pattern |Interview
questions
CommunicatiofFTF |*Communication has a|*Important [*The longer discussion |*The processes of the
positive effect on factor time and the total three-week meetings
relationship building exchanged information
could affect the *FTF communication
*Communication has a performance positively |is more important tha|
strong direct effect on Email
satisfaction but weak *FTF groups focused on
indirect effect on content more than proces$Communication is a
performance very important issue
*The amount of social
activities could not reflect
the degree of performance
VT [*Communication has a|*Crucial *The group with more *Communication is th
positive effect on factor discussion had better crucial factor to affect

-

relationship building

*Communication has a
strong, indirect effect o
satisfaction and

performance.

*Communication must
affect satisfaction and
performance through
other factors instead of

affecting directly in VT

h

performance

*The group focused on
“process” and “content”
averagely had better

performance

*Non-production activitieg
(social activities)
accounted for less

proportion

the group performang

*More Postings lead {
better relationship an

cohesiveness

[¢)
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Items Grouf|SEM model Open Communication pattern |Interview
questions
Collaboration |FTF |*There is no factor *Not *There is no fixed *There are no any
“collaboration” in FTF |regarded agsuccessive discussion |conflicts and
model an pattern appeared but arguments in the who
important |well-organised process
factor communication could lead
better performance
*The more “process gain’
activities the group had,
the higher performance the
group had
*Social loafing (Free riden)
accounts for the biggest
proportion of the “process$
loss” behaviours to affect
the performance
VT [*Weak, direct effect on |*Important |*Better communication |*Due the difficulties o
satisfaction and weak, |factor pattern is proces® communication, the
indirect effect on content®» proces® collaboration is
performance content difficult as well
*Interlace
communication” may
deteriorate the efficiency
of communication
*The more “process gain’
activities the group had,
the higher performance the
group had
Relationship | FTF [*Relationship building |*Crucial *Relationship is
has a weak and indirecffactor important

effect on satisfaction ar

performance
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Items Grouf|SEM model Open Communication pattern |Interview
questions
VT |*Relationship building [*Not an *Females prefer FTF
has a strong and direct|/important meeting and most
effect on satisfaction arjfactor to think relationship is
performance affect the important
performanc
but a crucia
factor to
affect
satisfaction
Cohesion FTF [*Weak, direct effect on |*An
satisfaction and weak, |important
indirect effect on factor
performance
VT [|*There is no factor *Not an
“cohesion” in VT modelimportant
factor
Satisfaction |FTF |*Satisfaction has a *Most people are
positive effect on happy and satisfied
performance with their outcome an
work with their
members.
VT [*Satisfaction has a
positive effect on
performance
Participation [FTF *Important
VT *Important
commitment |FTF *Important *Important
VT *Important
Others FTF |*The paths of FTF and [*Time is not{*Other factors: members |*Leadership is not a
VT that affect the important |escaped, easy to lose fogasucial factor

performance and

satisfaction are differen

t
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Items Grouf|SEM model Open Communication pattern |Interview
questions
VT |*The paths of FTF and [*Time is not*Other factors: technology*Discussion board hal
VT that affect the important |issues (but not serious), |both advantages and

performance and

satisfaction are differen

t

escape from the groups

disadvantage

*Leadership results

from more knowledge

or higher motivation
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Chapter 6 Research Questions Discussion and Implitan

6.0 Chapter Introduction and Structure

Research Question|1 Research Question|2 Research Question|3 Research Question|4
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5 Hypoth
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o Relationship
0 - Best-fit models for FTF and VT Issue to make the building
= differences
3 Open question P
/ / l Collaboration
\i Support: 2a, 2b, 3d, Support: 3a, 3b, 44, Methods to improve
3b, 5a, 5b 4b, 5a, 6 H performance of VT
. Not support: 4a, 4,/ Not support: 2a, 21,
E;pg;)rt.ulri 1b 6 5o Well- Minimize
pport organised absence
information
i A
FTF: communication, relationship Build Instruction
building, cohesion Partly support: 7a « relatinoship Facilitation
VT: communication, relationship Support: 7b -y N
g building, collaboration s »
@ Potential varialbes: commitment lati o hi Process gain Collaborati
3 participation relationship activities ollaboration
7] building mode| model

Figure 6.0 The structure of Chapter 6

The purpose of this chapter is to review the retequestions and hypotheses against
the analysis results in Chapter 5. Firstly, hypstise 1a and 1b developed from
research question 1 is answered by a t-test. Résgaestion 2 is supported by the
best-fit models for FTF and VT, interview and opgquestions. Two groups of
hypotheses developed from research question 3diang: 2a, 2b, 3a, 3b, 4a, 4b, 5a,
5b, 6; another group: 7a, 7b) are tested by thefllenodels for FTF and VT. From
this, five approaches are suggested to resolveamdsequestion 4 and further

supported by theory and literature.
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6.1 Research Question 1

Research question 1 is “Is there any differencep@nformance and satisfaction
between virtual teams and face-to-face teams?” tygsis 1a and 1b are proposed in

accordance with the literature:

Hypothesis la: The perception of the performancéTois lower than FTF.

Hypothesis 1b: The perception of the satisfactioDis lower than FTF.

In order to test the hypotheses, a t-test is appice examine the differences of

performance and satisfaction between FTF and VBEB$S. The result is shown as

Table 6.1:

Table 6.1 A t-test result of the difference in pedrmance and satisfaction

between VT and FTF

. . Degree o
[tem Group Size Mean| Deviatipni-value P-value
Freedom
ftf 107 5.2461 1.3281
Performance 2.226 253.363 027
vt 200 4.8650 1.6013
Process ftf 107 4.9603 1.1086
S 1.648 255.316 101
Satisfaction vt 200 47238 1.350(0
Outcome ftf 107 5.1659 1.28146
o 184 241.741 .854
Satisfaction vt 200 5.1368 1.4573
Solution ftf 107 5.2897 .9667
o -.952 226.644 342
Satisfaction vt 200 5.4020 1.0187
Total ftf 107 5.1386 .9802
.408 251.454 .684
Satisfaction? vt 200 5.0873 1.1704

*Satisfaction is divided into three parts: proceatisfaction, outcome satisfaction and solutioisfsadtion. Total

satisfaction is the total of the three parts.

From the table above, performance is significamiusT hypothesis la is supported.

This implies that FTF groups perceive a higher degf performance than VT groups.
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The satisfaction part (process, outcome, solutiod #otal satisfaction) is not
significant and so hypothesis 1b is not suppotiteshould be noted that however the
means for the FTF groups were higher than that\forgroups suggesting that,
despite a lack of statistical support, FTF membseased a higher degree of
satisfaction over VT members. Thus, the test resodthypotheses la and 1lb are

shown in Table 6.2.

Table 6.2 The test results of the hypothesis 1a arddh

No |Hypothesis Support

la | The perception of the performance of VT is|Yes
lower than FTF

1b | The perception of the satisfaction of VT is |No statistical support, but it c
lower than FTF be inferred that VT has a low
degree of satisfaction

D
—_

® Comparing the assignment marks of FTF and VT

VT perceives a lower degree of performance compiaréd F but, how about the
actual performance? There were 56 FTF teams anelb®7s in VT. Because the
assignment mark was 10% in the FTF setting whiteatfie was 15% in VT setting,
for a fair comparison base, the assignment marksgoh FTF teams were raised to
15% based in proportion. Table 6.3 shows the tresstlt of testing the mark

difference between FTF and VT.

Table 6.3 A t-test result of the difference in th@ssignment marks between VT
and FTF

Sample . Degree o
ltem Group _ Mean | Deviation t-value P-value
size Freedom
Assignmen FTF 56 12.014 2.675
6.416 118.386 .00
marks VT 67 10.085 2.855
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The result shows the fact that null hypothesis JF is rejected, which means the

mark of FTF is higher than VT at the significantde « =0.05.

Also from the marker’s comments, the assignmentityuaf VT is worse than FTF

mainly in two areas as follow:

(1) The structure of VT assignments was looser

The questions of the assignment are consequentdlrelate to each other. This
means that the latter questions need to incorpdfaeresults from the former
qguestions. VT assignments showed a looser couplitigout a tight connection

between each question.

(2) The inconsistency ratio was higher

There was a serious problem in the VT assignmenth @& higher ratio of
inconsistency between the results and argumendd gliestions. One such example
is the conclusion to adopt system A in questiorbdt, in question 2, they applied
system B to the business. It is possible that Vibers just did their own part and
ignored others’ parts; or the member who combinédha parts together did not

check for consistency.

Summarily, the performance of VT is lower than FifiFterms of the perception,

actual marks and the marker’s comments towardgbgament quality.

By observing the studies comparing CMC and FTF ppeadix 2.1, the result of
testing hypothesis la is consistent with studie§Shiegher and Kraut (1994), Straus
(1997) and Warkentin et al. (1997). Although thisreo statistical evidence to support

hypothesis 1b, the researcher believes that VT reesnperceive a lower degree of
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satisfaction than FTF members. This result is siggported by prior studies Galegher
& Kraut (1994), Straus (1996), Straus (1997), Watkeet al. (1997), Dufner et al.

(2002), Ocker (2002) and Valacich and Saker (2002).

6.2 Research Question 2

The answer to research question 2 “Are there apgifp social or task factors that
affect the performance and satisfaction of virtigams and face-to-face teams?” can
be observed in the best-fit models for FTF and WMigure 6.1 shows the factors and

their relationships for both teams.

Cohesion

T

Relationship building *

L

Communication

Performance

Satisfaction

v

ollaboration

FTE  mmemeeeee- VT

Figure 6.1 The factors and their relationships fol=TF and VT

The factors that affect the performance and satista of FTF are communication,
relationship building and cohesion. Among them, gamication is a task dimension

factor while relationship building and cohesion soeial dimension factors.

The factors that affect the performance and satisia of VT are communication,

collaboration and relationship building. Among thencommunication and
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collaboration are task dimension factors while trefeship building is a social

dimension factor.

Then, are there any other factors affecting théopmance and satisfaction for both
teams? By summarising the open questions and ietesy commitment and

participation could be potential factors. Partitipa could be regarded as a
prerequisite and implicit part of collaboration,chase collaboration is infeasible
without participation. Some researchers have stugharticipation. Straus (1996)
explored the relationships between media and irdtion distribution, participation

and performance. Another study by Tillquist (199®served members’ interaction
and participation in a bulletin board system. Bgrgbal. (2007) introduced incentive
mechanisms and face-to-face meetings to facilitegearticipation in online learning
network. These studies regarded participation asdividual variable rather than
relative to collaboration. Therefore, the relatinips between participation and
collaboration need more investigation. Few studiase put participation (a task
dimension factor) and social dimension factors lisas relationship building and
cohesion) together. Only Yoo and Alavi (2001) stddithe relationships between
social presence, task participation and group cmwse Thus, participation is an

interesting topic for further research.

In this study, commitment was found to focus oneagrent that members do what
they have promised. But past research emphasimethtire at an organisational level
instead of in teams or at an inter-personal lelvet. example, a study by Hooff and
Ridder (2004) focused on organisational commitmanbther study by Ryssel et al.
(2004) examined commitment in business relatiorsshipeyskens et al. (1996)

researched mutual commitment among exchange psiitharmarket channel. Only a
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few studies paid attention to the team level, sagrnold et al. (2001) studied the
relationships between leadership, trust, commitneerd team efficacy. A notable
study by Powell et al. (2007) investigated commitime depth in FTF and VT and
found that FTF had stronger relationship betweembegs’ effort and trust, and trust
and commitment than VT. Therefore commitment aeant or inter-personal level

deserves more research.

6.3 Research Question 3

Research question 3: “How do the factors affechestber and what impact do the
factors have on the performance and satisfactiomirtiial teams and face-to-face
teams?” can be divided into three parts. Secti@l6answers the FTF part while
section 6.3.2 answers the VT parts. In additiootige 6.3.3 examines the different

routes for FTF and VT.

6.3.1 How Do the Factors Affect Each Other and Whalmpact Do they Have

on the Performance and Satisfaction of Face-To-Fadeeams?

According to the best-fit model of FTF (Figure 5af)d the factors’ direct/ indirect

effects table for performance and satisfaction @ab.7), the results of testing

hypotheses (hypothesis 2a, 2b, 3a, 3b, 4a, 4B65&) are shown as Table 6.4:
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Table 6.4 The test results of the hypothesis 2a, 2Ba, 3b, 4a, 4b, 5a, 5b, 6 for
FTF

No |Hypothesis Support
2a | Cohesion is related to performance Yes
2b | Cohesion is related to satisfaction Yes
3a | Communication is related to performance Yes
3b |Communication is related to satisfaction Yes
4a | Collaboration is related to performance No
4b | Collaboration is related to satisfaction No
5a | Communication is related to relationship buddin  |Yes

5b |Relationship building is related to cohesion Yes
6 Communication is related to collaboration No

Their relationships can be summarised as below:

(1) Communication strongly and directly affectsat@nship building and satisfaction,
but affects performance slightly and indirectly.

(2) Relationship building affects cohesion strongiyl directly but affects satisfaction
and performance indirectly and slightly.

(3) Cohesion affects satisfaction directly and &#eperformance slightly and
indirectly.

(4) Satisfaction affects performance positively atrangly.

(5) There is no evidence showing that collaboratmifects performance and
satisfaction significantly

(6) There is no relationship between collaboratard relationship building, and

collaboration and cohesion.

6.3.2 How Do the Factors Affect Each Other and Whalmpact Do they Have

on the Performance and Satisfaction of Virtual Teara?

According to the best-fit model of VT (Figure 5.8nd the factors’ direct/ indirect
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effects table for performance and satisfaction @ab.7), the results of testing

hypotheses are shown as Table 6.5:

Table 6.5 The test results of the hypothesis 2a, 2Ba, 3b, 4a, 4b, 5a, 5b, 6 for VT

No |Hypothesis Support
2a | Cohesion is related to performance No
2b | Cohesion is related to satisfaction No
3a | Communication is related to performance Yes
3b |Communication is related to satisfaction Yes
4a | Collaboration is related to performance Yes
4b | Collaboration is related to satisfaction Yes
5a | Communication is related to relationship buddin  |Yes

5b |Relationship building is related to cohesion No
6 Communication is related to collaboration Yes

Their relationships can be summarised as below:

(1) Communication has no direct effects on satigfacand performance but affects
them indirectly. There are two paths: communicafaelationship
building=> satisfaction, performance;
communicatiom® collaboratiom® satisfactiomperformance. The two paths show
the fact that social and task dimensions are inapoih VT.

(2) Relationship building affects satisfaction guedformance strongly and directly. It
means that relationship building is important in. VT

(3) Collaboration affects satisfaction directly afteécts performance indirectly.

(4) Satisfaction affects performance positively atrangly.

(5) There is no evidence showing that cohesionctdfperformance and satisfaction
significantly

(6) There is no relationship between collaborateord relationship building, and

collaboration and cohesion.
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6.3.3 The Routes for FTFand VT

Hypothesis 7 examines the different routes of FidraT:

Hypothesis 7a: The route of VT is “communicat®@ollaboration=output”.
Hypothesis 7b: The route of FTF is “communicat®relationships

building=*cohesion?output”.

Hypothesis 7a is based on the assumption that lisEs on task dimension while

hypothesis 7b is based on the assumption that &disés on social dimension.

Items 1 and 4 of the communication questionnaire about the respondents’
tendency toward social relationships while iteman2l 3 relate to the respondents’
tendency toward task dimensions. A t-test was a@dplb test the hypotheses and the

results are shown as Table 6.6.
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Table 6.6 The statistics of the hypothesis 7a andh 7

Sample .
Group Item ) Mean Variance | t-value P-value
Size
Communication_task 107 4.0514 .938
FTF 8.102 P<0.01
Communication_social 107 5.1822 1.101
Communication_task 200 5.4075 1.141
VT 15.856 P<0.01
Communication_social 200 3.6550 1.302

From Table 6.6, it can be seen that t-value (8.i9gjeater than the criterion (z=2.33,
a=0.01) and it statistically supports the fact tthet mean of “communication_social”
is greater than that of “communication_task” in Fle- environment. Thus, it can be
inferred that FTF tends toward social dimensionthia virtual environment, t-value
(15.856) is greater than the criterion (z=2.830.01) and it statistically proves the
fact that the mean of that of

“‘communication_task” is geeatthan

“communication_social”. It can be inferred that Yéhds toward task dimension.

Furthermore, by observing the best-fit models oFFhd VT shown in Figure 6.1,
FTF does have a stronger tendency toward sociarbmon. But VT tends to be both

social and task oriented.

By summarising the evidence, the results of testipygothesis 7 are shown as Table

6.7:

Table 6.7 The results of testing hypothesis 7a anth

No |Hypothesis Support

7a | The route of VT is
“communicatiorm® Collaboratiom»output”

Partly support. VT has both
social and task routes.

7b | The route of FTF is
“communicatiom®relationships
building=>»cohesiom»output”

Yes
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6.4 Research Question 4

Research question 4 “How can we improve the pedoca and satisfaction of virtual
teams?” is to summarise the findings in order tplae methods to improve the

performance and satisfaction of VT.

Before answering research question 4, a fundamepi@étion needs to be solved.
That is: what caused the differences in performdetereen FTF and VT? From the
results of testing research question 1, FTF gropesteption of performance is
higher than that of VT groups. The only differermstween the two groups is that
FTF groups are allowed to meet face-to-face bugxblups are not. Normally, human
beings need visual contacts to build relationshiswever, does a FTF meeting
cause a different perception of performance anféréit models of operation? To
answer the questions, section 6.4.1 summariseditfeeences between both teams.
Section 6.4.2 proposes the issues that cause ttegedces both teams. From the
discussion of these issues, section 6.4.3 proptsesmethods to improve the

performance and satisfaction of VT.

6.4.1 The Differences between FTF and VT

The following summarises the differences betweeth ieams according to Table

5.13:

(1) Communication affects satisfaction directlyimF but communication indirectly
affects satisfaction through other factors in VT.

(2) It is found that VT groups’ better communicatipattern is proces®content
=>»processP>content. But there is no obvious communicationguatbbserved for
FTF.

(3) “Interlace  communication” phenomenon may irgegf with effective
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communication in the virtual environment but it doeot appear in the FTF
environment.

(4) There is no factor “collaboration” in FTF modehile “collaboration” plays an
important role in VT.

(5) Relationship building is an intermediary factdfecting the satisfaction of FTF
while it is a direct factor affecting the satisfactand performance of VT.

(6) Cohesion plays a necessary but not strongmdi@ F while it is absent in VT.

(7) The paths of FTF and VT that affect the perfamce and satisfaction are

different.

6.4.2 Issues That Make the Differences between FHERd VT
Then, what issues make differences in performandesatisfaction between FTF and
VT? From section 6.4.1, it can be seen that comaation, relationship building and
collaboration are the key issues. However, how kesé¢ factors decrease the
performance and satisfaction in VT? Suggested nsagie as follow:
(1) Communication
Among the three factors, the most important fadrcommunication. Good
collaboration depends on excellent communicatioalatonship building is also
based on communication. Without communication, V&mbers cannot coordinate
tasks and build relationships and now we need tk lat the reasons for poor
communication:
(a) The flow and speed of exchanging informatiosidsv:
Absence of face-to-face communication does hinder flow and speed of
exchanging information. This can be seen from thay&is of section 5.2.1 and
5.2.2. VT groups do exchange less information f6&R groups, and the speed is

slower.
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(b) Difficulties in arriving at conclusions:
From the analysis of the communication pattern f ‘Vhterlace communication”
causes an obstacle to effective communication affctuities in arriving at

conclusions for VT.

(2) Relationship building

In a virtual environment, members find it difficuld build relationships via the
discussion board. Members cannot see each otherthemccauses difficulties in
getting to know each other or become more intinaate this poor relationship causes

lower perceptions of performance and satisfaction.

(3) Collaboration

Difficult communication results in poor collaboati, such as a respondent expressed
“indirect communication hindered the progress @ ¢noup”. The fact that members
were absent from groups causes difficulties inatmitation, but through interview,
VT members feel no guilt in this regard and thexend norm or sanction to force

members to engage in tasks.

6.4.3 Methods to Improve the Performance and Satiag€tion of VT
From the discussion of section 6.4.2, the reseasagggests the following methods to

improve the satisfaction and performance of VT:

(1) Posting well-organised information
Although the speed and flow of information exchahge VT groups is slow, the

communication method (discussion board) of VT dtills an advantage. That is,
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well-organised and rich-content postings can overcthe defects in communication.
When VT members posted to the discussion boawhstfound that the postings were
better arranged than in face-to-face conversationspite of less information
exchanged, it contained better quality informatilue to the prior deliberation of the
posters. In addition, the properties of the posting the discussion board can be
easily searched and read repeatedly and alsotdéedi discussion and promotes

information exchange.

To ensure well-organised postings, the trainingeggiired on how to use the systems
and how to post effectively. A study by WarkentmdeBeranek (1999) examined the
role of training on virtual teams and found thatirimg has positive links to team
performance. Participants were introduced to aebinllboard system “MeetingWeb”
to learn the skills to communicate by “posting” se&ges in a hierarchical manner
(threaded discussion). They were also introducettui@s of netiquette” and given
examples of abbreviation to assist in effective wamication and to avoid
misunderstanding and misinterpretations. For examBTW” means by the way;
“FEIW” represents for what it is worth. They ars@instructed not to type comments
which may be misinterpreted as inflammation. Anotsieidy by Tan et al. (2000)
applied dialogue technique to develop a team memaldel on electronic
communication practices and suggested that apphjimggue technique to train and
guide VT can achieve a better communication andhéuimprove the performance. A
fairly dated study by Rosen et al. (2006) invesadad40 training and development
professionals and proposed a training program pog¢ofor virtual team leaders and
members. For leaders, the program focuses manageshesrtual teams, such as
fitting the technology to the task, setting expgotes, measuring, and rewarding team

contributions, coaching and mentoring, modellingmhers’ behaviors and managing
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external relations. For members, it focuses oretterution and application. Such as
establishing team identity, mastering technologyl aommunications skills and

resolving conflicts.

(2) Building strong relationships

Relationship building has been confirmed as acaiitiactor for the performance and
satisfaction of VT. The key to build a strong relaship is to endeavour to post at the
beginning of the discussion. Teams that posted ddmitty at the beginning reduced
tenseness and uneasiness, and built intimacy qui¥hen members can sense
intimacy at the beginning, they build better relaships afterwards. Clear

instructions and guidance can help VT members toese an excellent beginning

then build better relationships subsequently.

But in practice, how do managers help improve #lationships of VT members?
Pauleen (2003) studied seven VT leaders from &tyanf New Zealand organisations
and built a framework involving actions to facitiéehe relationships of VT members.
The subjects of his study were leaders who werelved in the operation of VT, so
the model was built from leaders’ view who were aged in practical tasks. However,
from the researcher’s observation, not all VT hdeaaler and not all VT needs a
leader. Thus, it is more appropriate to see thisstjon from a manager/instructor’s
view. In addition, the model shows no stages refatéhe project life cycle as VT
always has limited project time. Thus, the resear@mended Pauleen’s work and
combined a group progress model by Tuckman (19@&)ed “Forming Storming
Norming Performing Model” to form a new model tograve the relationships of VT

members as Figure 6.2.
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__ Three steps in developing relaitonships betweermémbers (Amended from Pauleen, 2003
Team Composition
Boundary Crossing Level of personal
Technology relationship. Mangers
! might choose to develop Selection and use of appropriate
low, medium or high -- Communication Channels
Factors present at the relationship - Messages Content
initialtion of VT
Task to be :
. . Targeting level of ) .
undertaken by Assessing conditions relationship Creating strategies
VT
A
\J A J 4 4
Forming Storming Norming Performing

Forming Storming Norming Performing Model (by Tuckm 1965)

Figure 6.2 A model for developing relationships beteen VT members

Pauleen’s model focuses on the preparation prigheoproject commencing. At the
assessing condition stage, the properties of VTtasks need to be considered. Team
composition involves the way in which team membars selected and their
professional expertise. The composition and meml@ising could influence the
degree of relationship. Time and distance are tapmboundaries. According to the
matrix of virtuality presented in section 2.4.1¢ treater distance and the more cross
organisational the more difficult the VT projeab. dddition, culture could be another
boundary causing difficulties in relationship builg. Time difference may cause a
communication obstacle; culture difference may eausliscourse misunderstanding.
It stands to reason that VT members use ICT (Inémion Communication
Technology) to communicate and so the availabiatyd compatibility of ICT
influences the process of facilitating relationshimf VT members. Thus,

managers/instructors must ensure the regular andtenoperation of ICT.

In the next step of Pauleen’s model, mangers hawietide the level of relationship
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that VT members need to enjoy. There are threddenferelationship: low, medium
and high. Low relationship is when VT members neaty to complete tasks and
share basic information, such as name, positioncantgpany. Medium relationship is
defined as sufficient familiarity to establish effige two-way communication
followed by the completion of tasks. VT members wnmore detailed personal
information about each other, such as hobbies, wgrktyle and families. Pauleen
believes that medium relationship is the most comgneequired in VT and results in
benefits such as less attribution bias, increasedalen better decision and better
outcomes. High-level relationship is found to beemsential component when the
tasks are extremely complicated and members cigssicant boundaries. Members
know each other very well, just like intimate frien This relationship needs a longer
time to cultivate. Since most VT projects are tilneited, forming a high-level
relationship is a significant challenge for mangdvkanagers should choose the
appropriate level of relationship based on thedasésources and the properties of

VT members.

The third step of Pauleen’s model is to creatdesjras to achieve the targeted level of
relationship. Communication channels and messagérbneed to be taken into
consideration. Communication channels mean the aomuation tools provided for
VT members, such as email, telephone, Instant Megse videoconferencing and
discussion board. The channel is selected by theepties of step one, such as tasks,
different culture and team composition. The messageent relates to the discourse
of VT members and is decided by the targeted welahiip level in step two. The
higher the relationship the more private informati® shown in the message content.
Managers can provide detailed personal informatigoreparatory documentation for

VT members to satisfy this requirement.
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The first stage (Forming) of Tuckman’s model refersa period when members are
trying to determine their positions in the grouppgedures and rules to follow; The
second stage (Storming) is formed when confliciseaas team members resist the
influence of the group and rebel against task aptishment; The third stage
(Norming) begins when members establish cohesidrcammitment to the tasks and
find their own way of working together; The forttage (Performing) occurs when the
group shows proficiency in working together. Acaaglto the result of this research,
the researcher believes that most important stageuild the relationship for VT
members is the first stage: Forming. The managarst rareate the strategies to
encourage VT members to discuss more in Formirggstanot, the following stages
will be not easy to form or function appropriateMoreover, the mangers need to
change strategies depends on different stages.ekample, if conflicts arise in
Storming stage, the mangers may make an arbitraban if the team steps to
Norming stage, the mangers may just need to enfigrecommunication remain

unhindered.

(3) Increasing “process gain” activities and desiag “process loss” activities
Providing instructions and guidance to facilitdte tprocess gain” activities, such as
encouraging the members to post more (even irretegantent), fast response to

others’ ideas and to be willing to help others.

“Interface communication” causes “process loss’at@ertain degree but training
members to use the discussion board effectivel{ddoe the best method to solve this
problem. Another issue which causes “process lassocial loafing. It is perhaps
unavoidable that some members are content to be ffders” but this behaviour also

affects and demotivates other members in the Vlgrésking the members to sign
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a group contract in order to increase the sens@dur and responsibility could be a
way to solve the issue. In addition, a study bydem (2005) found that social loafing
is lower in fluid teams than in stable teams. Hpl@&xed that members tend to be on
“better behaviour” and more inhibited in the presenof strangers. Thus, a
mechanism to rotate team members across diffenepeqts could keep the teams

fluid and reduce social loafing.

(4) Instructions and facilitation to promote thedalission of process and content
equally and facilitate better communication patern
From the finding in section 5.2.2: “the groups feed equally on “process” and
“content” had better performance”, it can be imglitwat the discussion of process
and content are important equally. Another impdrfarding has been explained in
section 5.2.2: “Better communication pattern is cps®® content» proces®
content”. VT groups can obtain better performari¢kdir communication starts from
the discussion of the process, followed by theuwdision of content, goes back to the
discussion of process next and ends at the disgus$icontent. This pattern not only
can satisfy the former condition (focus on bothcess and content) but also enables
members to revise the steps and procedures to tmapiexpected events to gain a

better performance in a limited project time.

The solution is to provide clear instructions befdhe start and align with the
facilitators (Casper-Curtis, 2002) or instructo&nén, 2001) to guide members to

form structured communication patterns.

Rourke et al. (2001) explained that there are tHioeens of interaction in on-line

learning environment: interaction with content, enatction with instructors and
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interaction with classmates. Among them, interactigith instructors has been
validated to positively relate to students’ leaghioutcomes (Picciano, 1998; Swan,
2001) in on-line learning. Instructors in traditedriace-to-face classrooms are able to
give immediate social assistance (such as encameageand inspiration) and task
guidance (such as procedures to finish tasks, loogeal with difficulties). In social
assistance aspect, educational researchers hawe that instructors’ verbal and
nonverbal behaviours can reduce psychological mist@and lead to a better learning
result (Christophel, 1990; Rodriguez et al., 198t lack of physical contact and
immediate feedback in a virtual environment lead$ess capability to represent the
social presence. Thus, instructors are able to fonty a “hyper-personal” social

presence (Walther, 1996).

It stands to reason that the relationships betwestnuctors and VT members are
inclined to task guidance. Hiltz (1994) assertg thstructors in virtual environments
have three duties: cognition, affection and managegntrom the observation of the
researcher, management is the crucial functionn&tructors. Combining five major
responsibilities in managing virtual teams proposgdAlexander (2002) and the
conclusions by the researcher, managing virtuahsemcludes the set of the goals,
the preparation of documents, the confirmation a@iche member’s situation,
management of time and techniques and the guidaitbe processes. It is extremely
important for members to understand and recogriige common goals of VT.
Confirming each member is prepared to proceed thightasks can ensure a smooth
process. Reminders of the deadline for changinth@onext phase makes the tasks
finish on time. This type of guidance can make gt VT members have better

communication patterns and achieve better perfocsan
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In an interesting study, Limayem (2006) used the@iye Structuration Theory to
investigated the tradeoffs associated with humaititition and automated
facilitation. This study found that automated faation embedded in the GSS was as
effective as human facilitation. This gives an itlease computer system to facilitate
the interaction of VT instead of human instructddermally the facilitators or
managers of VT are human with some defects, sualodsng hour limitation and
facilitators’ emotional affects. These are possibleeduce to minimum with an

automated facilitation mechanism controlled by epater system.

(5) Minimising members’ absences
According to the analysis of chapter 5, memberseabe from the group discussion
affected the performance severely. It not only ceduthe morale of the groups but

also disturbed the groups’ collaboration and ledidose or incomplete outcomes.

Two reasons have been found that account for teegghena. One is VT members do
not feel guilty when they miss the discussion asxbadly schedule can be difficult to
coordinate. A reason that members do not feelygaiiuld be due to their lack of
strong relationships. Thus, they do not feel saryembarrassed if they have not
finished their parts or are absent in the discussine solution to the problem is to
ask members to sign a group contract. The purgoseincrease the sense of honour

and responsibility (a contract example by Caspetrse. (2006) is in appendix 6.1).

Another reason is the difficulty in coordination members’ schedules. In practice,
VT members always gather together temporarily aachanember has his specific
jobs to do. Coordinating members’ schedule is ghaask. Through the researcher’s

observation, many members vanished for a periotnté because they had other
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important things to do. There are two issues reggrthis: one is the length of
missing time and another is if other members haenhinformed. The longer the
time the member leaves the more serious effecherotitcomes. While it is hard to
control the length of members’ missing time, it lcble solved according to a

collaboration model proposed by Qureshi et al. €200

Qureshi et al. (2006) used grounded theory to katdllaboration model for VT. The
data was collected from 21 distributed VT compgsiof students from Erasmus
University in Netherlands and City University in ikfp Kong over a period of three
months. Observations by the researchers and log¢eofronic collaboration system

(eRoom) were analysed to form the model showngurei 6.3.

Communication Coordination
Positive Shared understanding I Time zone Response delay
eCommunication —»| collaboration Group collaboration ~ —— Productivity
Poor eCommunication effectiveness Involvement Learning
Adaptation
Social . .
| Conflict resolution
Work . Lateral thinking
Technological

Figure 6.3 Model of collaboration
(From Qureshi et al., 2006)

This model includes three categories: communicatamaptation and coordination.
Communication includes the actions that not onlgspaformation to other members
but also members are able to understand and utiisenformation. Coordination

represents how members have to overcome the boesder share ideas and
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outcomes through three project stages: planningrcsay and execution. Adaptation
is the group process learning from three dimensicosial activities, tasks and
technologies. VT members adapt themselves to theaVvienvironment to solve

conflicts. The three categories interact recipigaahd affect each other.

This model suggests that collaboration of VT memsbsrimproved by exchanging
information on each member’s schedule. Sharingeptagchedules and task related
information can help VT members to conquer thedtividual adaptation problems
and reduce conflicts. For example, if a member lthve time to leave for a business
trip, he could inform other members in advance.eDtmembers can change their
schedules to fit the change or even take overdiis.jThis reduces the influence of

member’s leaving.

6.4.4 Implication
By implementing the solutions above, it can be iegplthat VT could achieve
significant improvements in performance from thartstinstructions and guidance
should be provided for VT members on how to engagasks, deal with difficulties
and how to avoid process loss. Training VT membermdevelop the necessary skills
to communicate and use the systems to avoid “attercommunication” is another
prerequisite for success. Using a group contractaise the sense of honour and
responsibility can minimise members’ absence frbengroups and the occurrence of
social loafing. These actions should be reviewadprehensively and taken prior to

the commencement of the VT project.
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Chapter 7 Conclusions
7.0 Chapter Introduction and Structure

Achievements o
this study
Bordia's
findings in
Chapter 6 section 2.2.1
Findings of Findings Findings in
this study companson section 2.2.2
Chapter 2
Media
Chapter 2 Richness
o theory
The Periodic Theories
Table application Chapter 2
SIP
Chapter 5 Chapter 2
Best-fit mode Models Model from
for VT comparison meta-analysis
Implication
Limitation

Future researc

Figure 7.0 The structure of Chapter 7

The purpose of Chapter 7 is to finalise this theSisummary of achievements of this
study is introduced in section 7.1, followed byamparison of the findings of this
study with Bordia’s findings (introduced in secti@®.1) and a comparative study

shown in section 2.2.2. Section 7.3 re-examineshiee theories that were applied to
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the research framework and the model from the rae#dysis is compared to the
best-fit model for VT in section 7.4. Implicationémnitations and future research

directions are proposed in sections 7.5, 7.6 and 7.

7.1 Summary of Achievements

Theoretically, the findings of this research suppgmoth Media Richness theory and
SIP theory, which is elaborated in section 7.3.thkemmore, Walther's (1996)
hyperpersonal communication theory is also supgomeplicitly. This means that
both social and task dimension are important for ¥fiom a practical aspect, this
study provides a direction of project design fotufe researchers and proposes

methods to manage VT where no face-to-face meetiage arranged.

The achievements can be divided into two partoréteal and applied contribution.
Theoretical contribution focuses on building andidaing frameworks, and the
application of both quantitative and qualitative thogls. The second contribution
focuses on the application of the findings and gobgesign. Figure 7.1 shows these

components:
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Figure 7.1 The summarised achievements of this stud

® Theoretical contribution

(A) Preliminary framework

Powell et al's (2004) framework for VT was usedaabasis to develop the research
framework. By combining meta-analysis, literatusview and the context of this
research, a preliminary framework was formed. Ttamework aggregates statistical
evidence from 47 studies about VT and presentdlisticoview of VT. It provides a
foundation for future research based on a stroatjsstal and solid theoretical

support.
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(B) Validated models

Through the data analysis, best-fit models for BRE VT were validated by SEM
which is a synthesis of many different statistitethniques and research methods.
These models developed from saturated models withrdlationships. Through the
discussion of the coefficients and structural eignat inappropriate relationships and
factors were discarded to form the competitive nedés a result, a comparison of
these models was conducted to nominate the bestddels. Thus, there are two
advantages of these nominated models. Firstly,etimesdels were extracted from
saturated models and evolved step by step. Albfacand their relationships were
considered and each relationship was validated witlsolid statistical method.
Secondly, the best-fit models were selected bytimparison of models avoiding the
researcher’s bias. Therefore, the best-fit modele goth consideration of integrity

and efficiency.

The preliminary framework has strong support frdva literature while the validated
models give a deeper understanding of FTF and VTa ispecific educational
environment. Future researchers can adapt any edettio replicate the group

assignment according to their research contexspadific environments.

(C) Route maps

The different route maps are innovative and difiereutes give a substantial view of
how FTF and VT interact and how different factoffeet the performance and

satisfaction of both teams.

(D) Communication patterns
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The development of communication pattern is a nesvsaiccessful attempt to present
the qualitative group interactions. The TEMPO systeas used to code the discourse
and the communication pattern was drawn by the.cbldes converts the intangible
conversation into a meaningful pattern of waves. @&wlysing the patterns and
guantitative figures (such as frequency tablesthese waves produced from the
TEMPO system, it is far easier to discern the hidkigowledge underlying patterns in

the discourse.

(E) Identify potential factors

By analysing the open questions and interviewsjgyaation and commitment were
found to be additional potential factors. Partitipa can be regarded as a prerequisite
and implicit part of collaboration due to the neéat participation to effect
collaboration. Commitment in a team or at an iprsonal level deserves further

study.

(F) Combined qualitative and quantitative methods

This study combines qualitative and quantitativethods to validate the research
framework. By mainly applying quantitative methoatsd supplementing this with

gualitative methods, this framework gains both ggreachness and reliability.

® Applied contribution

(G) Project design

This study engaged in projects lasting over twoestars. The first semester was for
the FTF project while the second semester washisMT project. In reality, it is not
easy to obtain a real environment to conduct sucbnaparative study for FTF and

VT. In the future, this kind of study may still lsenducted in educational settings. In
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addition, the projects were designed accordinghto unit outline of MIS1100 and
became part of the unit. This reduced the resistdmn lecturers and students, and
the complexity of project design. It made the pthoe simple and data collection
easier. The environment is similar to the “normairid view” of the participants
rather than being seen as an experiment, and iblezhabetter reliability and
explanatory power to generalise the findings. Aigesses and documents which are
presented in Chapter 4 and appendices should beblalfor future researchers when

designing similar projects.

(H) Theory applicability

Three theories which were applied to the reseammndwork described in Chapter 2
are re-examined in section 7.3. The relationshipsdeawn between the components
of “The Periodic Table” and Media Richness the@gxamined in the context of the
task dimensions and SIP is in the context of tlwasaimensions. This substantiates
the framework, extends the theories and integrditesry and practice in a manner
quite distinct from previous studies. This suggestmeed for future research to

include validation of existing theories more vigasty.

() Compare and aggreqgate past research

Despite decades of developing communication tedgyplpeople still have not
overcome the defects of using information technpldg communicate. Thus,
research in this area needs to continue. This sagiyegated and examined past
research and gave a holistic view for future redeans and the results are capable of

enlightening and illuminating the paths for futstadies.

(J) Methods to improve the performance and satisiador VT

228



This study proposed five methods to improve thégperance and satisfaction of VT.
These methods also gain supports from PauleenB83j2€elationship developing
model and Qureshi et al's (2006) collaboration nho@®mbining practicability and

theorization, the proposed methods are more apyiGnd valuable.

7.2 Comparing This Study’s Findings with Past Studss in Section 2.2

Bordia (1997) collected eighteen experimental «ts1di(1985~1994) from
psychological, sociological, business and commuiticadatabases and summarized
these into ten major findings related to the conspar of FTF and CMC shown in
section 2.2.1. Comparing the findings of this stwdih Bordia’s ten findings, only
one finding is supported: the performance of Vwiwrse than FTF. Other findings

have no homogeneous properties.

Section 2.2.2 reviewed eleven experimental studi®94~2002) that also focused on
the comparison of FTF and CMC, and summarised itedings. Comparing the
findings of this study with the summarised findingssection 2.2.2, there are four
similar findings: (a) VT members perceive lower fpemance than FTF; (b) VT
members perceive lower satisfaction than FTF; (E)nvembers find it more difficult
to coordinate the tasks than FTF; (d) VT memberd ii more difficult to build social
relationships. Only one finding of this study immtradictory to that of section 2.2.2:
this study confirms the fact that communicatioreefiiveness of VT is lower than

FTF.

Table 7.1 shows the findings discussed above. Agigehl and 7.2 show the detailed

comparison.
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Table 7.1 Comparing the findings of this study withpast studies shown in section
2.2

Bordia’s Findings This Study’s Findings

The performance of CMC is worse thaiT members’ perception of performance|is

FTF lower than FTF

The Findings of Section 2.2.2 This Study’s Findings

The performance of CMC is worse thaviT members’ perception of performance|is

FTF lower than FTF

The satisfaction of CMC is lower thanVT members’ perception of satisfaction is

FTF lower than FTF

It is more difficult for CMC to From the analysis of interview and the

coordinate the task discourse, it is difficult for VT to coording
the tasks

Social relationships is not easy to buil@From the analysis of interview and the

in CMC discourse, social relationship is more
difficult to build in VT rather than FTF

Communication effectiveness is still |From the analysis of interview and the

ambiguous discourse, communication effectiveness|for
VT is worse than FTF (confirm VT <FTF

Summarily, this study validated the fact that VT wgeaker than FTF in
communication effectiveness, coordination, so@#dtronships building, performance
and satisfaction. This means that while technolwgg advanced over the last 20 years,
people have still not overcome the barriers of camicating through computer
networks. Thus, methods to improve the performamoesatisfaction of VT still need

more investigation.

Another implication of the longitudinal comparisanthat the factors that affect the
performance and satisfaction of VT are multitudsoMost of Bordia’s findings and
half the findings of section 2.2.2 cannot be mapjoethe findings of this study. The

reason is that past studies focused on differemedsions such as time, task type,
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participation, normative social pressure, incidenteaininhibited behaviour, choice
shift and attitude change. This implies that VT rbayinfluenced by different factors
in different scenarios, settings and environmebifferent factors may affect VT

when different task types are given or differenthteologies are used. Therefore,
further studies to explore what factors and theieractions affect the performance

and satisfaction of VT is necessary.

7.3 Response to The Theories

In section 2.4.3, three theories were applied ertdsearch framework. This section
re-examines these theories through this studyirigel “The Periodic Table” is used
as a map to draw the factors’ relationships. Mdrlighness theory is applied to the

task dimension route and SIP is to the social dsioenroute.

“The Periodic Table” was applied to provide a hiatiziew of this study. One of the
deficits of “The Periodic Table” is the lack of thelationships between these
components. According to the virtual team modeltbniChapter 5 (Figure 5.9), the

relationships between these components can nowaldedas Figure 7.2:
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Figure 7.2 The modification of The Periodic Table

According to this study’ findings, both task andcisb dimensions affect the

performance and satisfaction of VT. After applyihg results to The Periodic Table,
Figure 7.2 shows the components’ relationship®keis:

(1) Task dimension route: goadtasksdinteractions¥»results

In this route, members of VT depart from the gdiaigh the assignment on time) and
then they discuss the tasks (how to do the tasks,th distribute the tasks). During
the discussion, they interact through media (dsioms board) and finish the

assignment at the end.

This route corresponds to Media Richness theorthis route, VT members only
exchange information through electronic communacati Media plays a

supplementary role to interaction. This means tharaction cannot be effective
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without excellent communication. In addition, MedRichness theory further
proposes that greater quantity of information cacrease uncertainty and better
guality of information can reduce equivocality. Ttiedings of the communication
pattern correspond with the former. More postings kelp improve the performance
of VT. For the latter, this is a suggestion to i@ the performance and satisfaction

of VT.

(2) Social dimension route: goadasks¥interactions¥relationship®results
Compared to the task dimension route, VT membeikl belationships through
interaction along the social dimension route and thads to the outcomes. Time
dimension becomes a supplementary factor. This sngwt VT members needs time

to develop relationships.

This conclusion corresponds to SIP theory whiclesipat impression formation and
relational communication can still be establishedang as adequate time is given.
VT members do find it difficult to build relationgds but they can still accumulate
social cues little by little. It was noted that sordT groups gathered together to
celebrate and got to know each other after the mdiom of the assignments, and

even became good friends. This relates to SIP yheor

7.4 Comparing the Models from Meta-Analysis and SEM

In section 2.3, the meta-analysis was used to laudeliminary framework (Figure
2.7, called model 1 below) of VT through the reviamd abstract of 47 studies. SEM
was used to explore a best-fit model (Figure 5a8led model 2 below) for VT in

section 5.1.2 through the questionnaires colledtedh students. The former is
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grounded in literature while the latter is basedstatistical examination. Comparing
the two models can clarify the differences betwpast studies and this study. This

section reviews the two models and proposes twWerdifices as below:

(1) From the composition of the two models, modehas two more factors than
model 2: cohesion and trust. Trust has been omitiedhe study as previously
explained. Cohesion did not show significant impact performance and
satisfaction in model 2.

(2) It was found that there is no relationship kedw independent factors
(coordination, communication, trust, cohesion, treteship building) in both
models. But communication has significant impactsrelationship building and
collaboration in model 2. For the factors’ impaatsperformance and satisfaction,
relationship building affects only performance inoael 1 while it affects
performance and satisfaction in model 2. Commuitinahas direct impact on
performance in model 1 but indirect impact on penfance in model 2.
Coordination in model 1 has significant impact @rfprmance and satisfaction
while collaboration in model 2 has significant inapaonly on satisfaction.
Moreover, satisfaction does show a strong and ipesitelationship on

performance in model 2 but is absent in model 1.

From the discussion above, it can be seen thammbael from the meta-analysis
(model 1) contains more general ideas becausegtteggtes numerous studies to
produce a generalised framework. The merit of thelel is to give a preliminary
idea of how these factors interact. However, thelehérom SEM (model 2) is more
specific to the environment of this study and depibeeper relationships between

factors because the data is collected through gorEmensive design. The merit of
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this model is to provide a further understandiny®fin an educational environment.
For future research, both models are applicablediiferent circumstances. If
researchers intend to adopt a different non-edutaltisetting, model 1 could be a
better starting point. However in studies with #dicational environment, adapting
model 2 could be beneficial to accelerate and aotaten the achievements of this

research.

7.5 Implications

(1) The key to VT success lies at the beginningesta

From the suggestions for improving performance satisfaction stated in section
6.4.3, it can be seen that design and preparat®tha keys to success for VT. Most
VT projects are temporary and time-limited in rgalMembers may not be familiar
with each other or it could be the first time thiay cooperate as a team. It is crucial
that they feel capable as quickly as possible andnmembers know how to
communicate, distribute the tasks, and cope witbxpacted events. This requires
good documentation and training. It should be motibowever, from the discussion
of the meta-analysis, that different settings anfter@nt circumstance may need

different designs.

(2) Helping VT members build social relationship<iitical

Scholars have started to put their focus on théakdimension of VT and as seen
from this research, building relationships doegdfthe performance and satisfaction
of VT. Improving social relationships is a key isdor practitioners or VT managers.
Many studies suggest that regular FTF meetingsdcouprove this (Warkentin et al.,

1997; Kirkman et al., 2002; Kirkman et al., 2004#).the global economy, a regular
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FTF meeting could be infeasible due to high coffierént time zones, or difficulties
in technology. Relying on face-to-face meetingsld@¢aause failure in VT projects.
Adequate planning, training (Grohowski et al., 1980d an excellent mechanism
(Qureshi & Vogel, 2001; Dean et al., 2000) to easmembers follow the rules and

build their relationships imperceptibly could be tnost appropriate answer.

(3) Tips for improving an online course

From the research design and participation in M0®1dnline course, a stable
platform, a well-planned pedagogy (Chua & Lam, 20&d skilled and enthusiastic
instructors are crucial to the success of an ordmgse. A stable platform includes a
reliable host and immediate useful technical suporch as helping students gain
access to the Internet (Sivunen & Valo, 2006). Ayknned pedagogy represents
clear and achievable objectives supported by wektised documents and suitable
delivery methods. The instructors have to contimagitoring and supervising the
processes in order to help students or groups slobreproblems. Absenteeism in the
group is one issue that deserves special mentiarordling to the conclusions of this
study, group members’ absence leads to poor gretdfprmance and satisfaction.
Once the instructors sense a problem in attendamgarticipation, it is necessary to
take positive actions to cope with it, such as giranthe group composition, asking
others to take over the missing members’ jobs,rargtheduling the tasks or

deadline.

7.6 Limitations
There are a number of limitations in this reseafébstly, the environment of this
research was confined to a specific unit MIS110&@U and the task was designed

for this unit. Although the researcher tried to &ge in a natural setting to reflect the
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real world, the particular environment may stillusa bias in the findings. Groups
which were distributed across international bouredamay well have introduced far
more issues although to some extent cross-culieals were represented given the

nature of student populations at ECU with aroun® 5¥erseas students.

Secondly, students were not strictly forbidden frother communication means in
addition to FTF meetings (FTF groups) and Blackbahscussion board (VT groups).
Students might still use email, SMS, Instant Megsen(IM) and telephone to
communicate. This uncontrolled phenomenon may Imwduced bias and affected
the results. It should be noted that whilst VT docbnceivably meet FTF they were
asked not to do so and a pilot trial of online stud (from different geographical

locations) showed similar results to those foundhgymain study.

Also, the nature of the task as a student assighotearly limits the generalisability
of the findings to other VTs employed in ‘paid foork’ activities. Further the value
of the assignment — 10% and 15% affects motivadioth could easily have skewed

participation.

A major factor — trust, was not investigated irsthtudy partly due to its lower level
of relevance in the online educational environmaritalso due to the complexity of
the study required for this single variable. Thisan area which merits further
individual study and the author has provided aitbetdroute map’ of the relevant
literature and interconnections between the mantofa which have evolved in this

area (Appendix 2.6).

Technology was regarded as a constant variablenah@onsidered in the research
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framework. However, different communication plather may lead to different
conclusions. In particular, a single platform (Btackboard) was used and hence the
full potential of recent improvements to CMC (swshvideo, online conferencing etc.)

could not be exploited

Finally, it is noticeable that the lower reliabjlibf the instruments of cohesion and
communication may bias the findings. Although tksearcher has manipulated the
instruments carefully and interpreted the resudtstiously, the readers need to pay

attention when using these results.

7.7 Future Research

(1) More scenarios should be investigated

From the results of the meta-analysis and the csih of section 7.1, it can be
observed that many areas have not been convergaeit, as technology, training,
culture and design. Those parts belong to “input”’paf Powell et al's (2004)
framework. A comparative study in section 2.2 amgpports this idea. Varied
scenarios with different combinations of technologyining, culture, design and
tasks may affect the members’ task coordinationsaouial relationship building. For
example Instant Messenger (IM) is getting poputawvadays and so how IM software
can be applied to the VT project could be an irstitng topic. To cope with the
complicated and complex situations in the real djodtudies combining more

scenarios and varied factors are necessary.

(2) Investigate more factors
From the conclusions of section 7.2, the factort thffect the performance and

satisfaction of VT can be inferred as multitudinoliwo potential factors proposed in
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Chapter 6 deserve more investigation: participaind commitment. Trust has been
studied extensively but without consensus. A rectaty by Newell et al. (2007)

concluded that trust among VT members is problematid difficult to achieve.

Culture is another expansive and diversified idéwetrust. Table 7.2 summarises the
dimensions of cultural models by scholars. It candeen that each model uses
different dimensions to test culture and theratike Iconvergence in this area. Thus,
culture could be suitable for individual study arddeserves more extensive

exploration.

Table 7.2 Multi-dimensions of culture

No |[Model Year | Dimensions

1 Fukuyama | 1995Trust

2 Hall 1990 |Space, Material goods, Friendship, Time, Agreement

3 Hofstede 1991Power distance, Individualism, Masculinity, Uncerta
avoidance, Long-term orientation

4 Lessem 1994Pragmatism, Rationalism, Idealism, Humanism

5 Lewis 1992 Time

6 Trompenaar$993 |Universalism, Collectivism, Emotional, Specificagts,
Sequential, Inner-directed

(Cited from Dafoulas and Macaulay (2001, p. 7))

(3) More longitudinal studies are required acrosarmety of different scenarios. This
study was restricted by time limitations and scopstudy size which could be
managed by a single researcher.

(4) In summary, this research study has uncovenednaber of interesting factors in
relation to the performance and satisfaction ofaridl at the same time identified

some areas which are rich for future studies.
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Appendices
Appendix 2.1. The comparison of CMC and FTF team

Year|Author Result (CMC compares to FTF) |System Task Subjects Time
1994/Galegher & |® Performance lower ICOSY(Computemediate(Group 117 students, 67 2 Weeks
Kraut ® Satisfaction lower system) writing(business |teams,GS (Group Size
dilemma) =3
1996/Burke & ® No significant differences in |GroupLink, GroupWriter | Group writing 127 studer}8,teams | 4 weeks

Chidabaram | the patterns of change in their
perception over time (Social
presence, communication
effectiveness and communicat

interface)
1996|Straus ® Participation associates withElectronic Conference  |Subarctic Survivgb4students, (VT:28; |< 1lhour
extraversion System situation(ProblemFTF: 26) GS=3
® Media had few effects on solving task)
information sharing or
performance

® Process satisfaction is lower
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Year|Author Result (CMC compares to FTF) |System Task Subjects Time
1997|Straus ® |ess productive Synchronous computer |Three tasks: 243 undergraduate <1 hour
® [ow satisfaction conferencing system A idea generationstudents (VT:36;
® Low cohesiveness task FTF:36) GS=3
® Higher proportions of task An intellective
communication and task
disagreement A judgment task
® Greater equality of
participation
1997Warkentin et |® Performance lower. MeetingWeb (Web-based|Murder mystery |72Undergraduate(VT:3|FTF:25min
al. ® Satisfaction lower. conference system) FTF:33) GS=3 VT:3weeks
® Communication effectiveness
same
2001|Benbunarich/® More broader discussions, |Asynchronous Learning |A case(no 53undergraduate FTF:2hous
et al. complete reports, focus on Network (ALN)(text-basedyetail)(discussion(VT:25; FTF:28) VT:no
solving problem and report GS=4-6 mention
® Coordination is worse writing)

® No different transferring

information discussion to repof
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Year|Author Result (CMC compares to FTF) |System Task Subjects Time
2001Shen etal. |® Develop new friendship loweAsynchronous Learning |Collaborative 138 graduate-level 2 semester
® Flexibility higher Network (ALN). Virtual |exam students
® Enjoy process higher Classroom and Webboard Semester 1:63(VT:21,
® |earn from other same FTF:41)
Semester 2:75(VT:15,
FTF:60)
2002 Dufner et al. |® Coordination lower Cybercollaboratory systeniVendor selection|153 students Train:1lwegk
® Satisfaction lower task Experiment
® |ess efficient Parking lot 1week
® More confusing allocation
® |Less fair problem
2002 Ocker ® Cohesion lower FirstClass Computer Computerized |83 MBA students (47 inl17 days
® Manage conflict lower conferencing system Post Office (CPOVT,GZ=4, 36 in
® Satisfaction lower task FTF,GZ=4-6)
2002/ Tidwell & ® Uncertainty reduction higherlCMS system No mention students(158) No mention
Walther ® More confidence
® Greater conversational
effectiveness
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Year|Author Result (CMC compares to FTF) |System Task Subjects Time
2002Valacich & |® Make riskier decisions NetMeeting Business dilemni274 financial accounting<l day
Sarker ® |ower process satisfaction students,GS=3

® Higher and more even
participation
® Higher intra-group conflict

Appendix 2.2 Comparing the findings of this studg @&ordia’s study

nts

Thest—0 | 1 | 2 | 3 4 5 6 7 9 10| Comme
1 S S
2 P
3 S
4 N
5
6 S
7 S P
8 P
9 P P
10 S
Comments N
PS: S: Support P: Partly support N: No mentio

N means both studies did not find the issues. kamgle, in the cell (5, Comments), the “N” mearex¢his no corresponding finding of this study tadda’s study
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Appendix 2.3 The Collection of Correlation of Stesli

Author Year Sample Correlation (r)

Abdul-Gader 1997 102 CM-ST:0.14 CM-PF:0.17

Agarwal & Prasad 1997 73 TC-PF:0.14

Arnold et al. 2001 117 TR-PF:0.62 CR-TR:0.7 CR-PF:0.47

Aubert et al. 2003 68 TR-PF:0.333 RB-TR:-0.23

Balthazard et al. 2004 248 CR-PF:0.69 CH-PF:0.45 CR-CH:0.23 CH-ST:0.62
CR-ST:0.19 CH-PF:0.24

Benbunan-Fich et al. 2000 1048 CR-PF:0.3 DS-PF:0.46 RB-PF:0.29 TC-PF:0.54
CM-PF:0.46

Blomquist et al. 2005 287 CR-PF:0.155 CR-PF:0.242

Caballer et al. 2005 124 CR-ST:0.492

Carless & Paola 2000 120 CR-PF:0.67 CH-ST:0.31 CM-CR:0.62 TC-ST:-0.069
CR-PF:0.69 CH-PF:0.36 CM-CH:0.49 TR-ST:0.448
CR-ST:0.49 CH-PF:0.15

Chang & Bordia 2001 25 CH-PF:0.03 CR-PF:0.68

Chang & Bordia 2001 22 CR-PF:0.77

Edwards & Sridhar 2005 201 TC-PF:0.049 TT-PF:0.077 TR-PF:0.172 CU-PF:-0.138
DS-PF:-0.017

Gil et al. 2005 268 CH-PF:0.54 CH-ST:0.84 DS-PF:0.26 ST-PF:0.55

Harrison et al. 1998 443 CH-ST:0.35

Hooff & Ridder 2004 417 CM-PF:0.03 CR-PF:0.14

Hostager et al. 2003 550 DS-PF:0.02

Jarvenpaa et al. 2004 136 CH-ST:0.705 CH-PF:0.707 ST-PF:0.702

Jiang et al. 2002 186 RB-PF:-0.2

Kahai & Cooper 1999 94 CR-ST:0.289 RB-ST:0.276 CM-CR:-0.370
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Author Year Sample Correlation (r)

Kettinger & Grover 1997 613 DS-RB:-0.027 CR-RB:0.124 DS-CR:0.007

Kirkman et al. 2004 280 DS-PF: -0.02 DS-CR:-0.06 RB-TT:-0.17 CR-RB:0.22
DS-ST:-0.02 DS-RB:0.05 TT-PF:-0.2 CR-PF:0.39
DS-TT:-0.28 CR-TT:0.19 TT-SF:-0.1 CR-ST:0.44

Kraut et al. 1999 250 RB-PF:0.15 TC-PF:-0.17 TC-ST:0.07 RB-ST:0.2

Lu et al. 2006 787 CM-PF:-0.05 CR-PF:-0.025 RB-PF:0.02 TR-PF:0.04

Luo 2002 255 TR-PF:0.25 CU-PF:-0.11 CU-TR:-0.19

Lurey & Raisinghani 2001 67 PF-ST:0.73 RB-PF:0.62 RB-ST:0.64 CM-PF:0.48
CM-ST:0.37 DS-ST:0.36 TC-PF:0.26 TC-ST:0.42

Montoya-Weiss et al. 2001 175 DS-PF:-0.32

Morris et al. 2002 158 DS-ST:-0.024 DS-TR:-0.058 DS-TC:0.286

Ocker 2002 83 CH-ST:0.35 CR-ST:0.32

Olaniran 1996 116 TC-CR:0.49 TC-ST:-0.19 CR-ST:0.048

Paul et al. 2004 63 CR-PF:0.4 CR-ST:0.8

Pavlou 2002 102 RB-ST:0.58 CR-RB:-0.47

Piccoli et al. 2004 201 DS-CR:0.071 CR-PF:0.073 CM-PF:0.226 DS-PF:0.040
DS-CM:0.120 CR-ST:0.289 CM-ST:0.226 DS-ST:-0.140

Potter & Balthazard 2002 272 CH-PF:0.243

Purdy & Nye 2000 73 CR-ST:0.31

Sargent & Sue-Chan 2001 42 CH-PF:0.47

Siegel et al. 1986 42(expl) CR-PF:0.84 RB-PF:0.11

Siegel et al. 1986 24(exp2) CR-PF:0.35 RB-PF:0.25

Siegel et al. 1986 36(exp3) CR-PF:0.97 CH-PF:0.01 RB-PF:0.08

Staples et al. 1999 631 TC-PF:0.265 TC-ST:0.224 TR-TC:0.201

Straus 1997 216 CM-PF:0.47 CM-PF:0.58 CM-PF:0.64

Sussman & Sproull 1999 117 CM-ST:0.389

Swan 2001 1406 CR-ST:0.440 DS-ST:0.333 CM-ST:0.761

Tillquist 1996 73 CR-RB:0.213




Author Year Sample Correlation (r)

Warkentin et al. 1997 72 CM-PF:0.01 TC-PF:0.4587 TC-CH:0.6023

Yoo & Alavi 2001 135 CH-RB:0.75 CH-CR:0.32 CR-PF:0.7 RB-PF:0.07
Yoo & Kanawattanachai 2001 146 RB-PF:0.36 RB-PF:0.45

Zolin 2004 216 CU-TR:0.01

DS: Design; CU: Culture; TC: Technical; TA: TraigirRB: Relationship building; CH: Cohesion; TR: 3tuCM: Communication; CM:
Coordination; TT: Task-Technology structure fit;: Shtisfaction; PF: Performance

Appendix 2.4 Frequency Distribution of Variableslationships

Item DS-CR CR-PF CR-ST CM-PE CM-ST| DS-PH DS-ST R-R| CH-PF CH-ST
Frequency 3 18 11 10 5 7 5 4 10
Item RB-PF TC-PF CM-CR TC-ST RB-ST TR-PF CR-CH CMC| CR-TT CU-PF
Frequency 11 7 2 5 4 5 1 1 1
Item CU-TR DS-TT DS-RB DS-TR DS-TC DS-CM RB-TT TR-S TT-PF TT-SF
Frequency 1 1 1 1 1 1 1 1 1
Item TC-CR TR-TC
Frequency 1 1
Appendix 2.5 Meta-analysis of correlation of vatesh
Fixed / Random | N | Effect 95% confidence Ntotal P-Value Point Q-Value Df(Q) P-Value(Q)
interval estimate
Low High
DS-CR Transform Fixe¢3 |0.002 -0.058 0.061 1094 0.959 0.001
Transform 3 0.002 -0.059 0.061 1094 0.959 0.001 2.02828 2 0.36272
Random
CR-PF Transform Fixeq18 [0.314 0.287 0.341 4259 0.000 0.314
Transform 18 |0.531 0.397 0.644 4259 0.000 0.531** 453.90584 17 0.000
Random
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Fixed / Random | N | Effect 95% confidence Ntotal P-Value Point Q-Value Df(Q) P-Value(Q)
interval estimate
Low High

CR-ST Transform Fixeqll |0.400 0.368 0.430 2808 0.000 0.400
Transform 11 {0.388 0.283 0.485 2808 0.000 0.388** 69.45272 10 0.000
Random

CM-PF Transform Fixeq10 |0.293 0.262 0.324 3342 0.000 0.293
Transform 10 {0.323 0.129 0.493 3342 0.000 0.323** 260.59305 9 0.000
Random

CM-ST Transform Fixeqg5 |0.673 0.647 0.697 1893 0.000 0.672
Transform 5 10411 -0.029 0.718 1893 0.066 0.411 190.32367 4 0.000
Random

DS-PF Transform Fixeq7 |0.201 0.164 0.237 2723 0.000 0.200
Transform 7 10.073 -0.162 0.299 2327 0.546 0.073 184.93989 6 0.000
Random

DS-ST Transform Fixeq5 |0.222 0.181 0.262 2112 0.000 0.222
Transform 5 10.104 -0.148 0.342 2112 0.770 0.103 74.83522 4 0.000
Random

CR-RB Transform Fixeq4 |0.097 0.037 0.156 1068 0.002 0.097
Transform 4 0.018 -0.264 0.298 1068 0.902 0.018 42.39098 3 0.000
Random

CH-PF Transform Fixeq10 |0.386 0.342 0.429 1515 0.000 0.386
Transform 10 [{0.358 0.213 0.488 1515 0.000 0.358** 71.44047 9 0.000
Random

CH-ST Transform Fixeqg6 |0.579 0.541 0.614 1298 0.000 0.579
Transform 6 |0.571 0.303 0.755 1298 0.000 0.570** 149.35921 5 0.000
Random

RB-PF Transform Fixeq1l |0.181 0.145 0.217 2867 0.000 0.181
Transform 11 {0.208 0.069 0.338 2867 0.003 0.208** 101.80470 10 0.000
Random

TC-PF Transform Fixeq7 |0.343 0.307 0.379 2342 0.000 0.343
Transform 7 10.232 -0.017 0.453 2342 0.067 0.231 161.36229 6 0.000
Random
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Fixed / Random | N | Effect 95% confidence Ntotal P-Value Point Q-Value Df(Q) P-Value(Q)
interval estimate
Low High
TC-ST Transform Fixeq5 |0.135 0.079 0.191 1184 0.000 0.135
Transform 5 10.092 -0.100 0.277 1184 0.347 0.092 29.69368 4 0.000
Random
RB-ST Transform Fixeq4 |0.362 0.284 0.436 513 0.000 0.362**
Transform 4 10.437 0.165 0.647 513 0.002 0.437 25.66314 3 0.000
Random
TR-PF Transform Fixe¢5 |0.165 0.114 0.215 1428 0.000 0.165
Transform 5 10.291 0.065 0.488 1428 0.012 0.291** 52.20279 4 0.000
Random
CM-CR Transform Fixeq2 |0.062 -0.025 0.148 511 0.161 0.062
Transform 2 |-0.108 -0.637 0.491 511 0.743 -0.108 22.55149 1 0.000
Random

PS: N is the number of correlation statistic vaN&tal is the total sample size of correlatioriydue is the P-value of Effect; P-Value(Q) the
P-value of Q-Value. ** means that it is significant
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Appendix 2.6 The Diagram of Trust
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Appendix 2.7 Definitions and measurements of caimesi

Year Author Definition Measurement Area
1950 Festinger et al.The total field of forces which act on members/® The attractiveness of the group Housing
remain in the group ® The ability of the group to help its members achitheir goals
1952 Gross & MartifiThe resistance of a group to disruptive forces [® Intimate friends Students
® Dislike ratio
® |solate ratio
1983 Stokes A combination of risk taking, instrute¢rwalue |® Risk taking Students
of the group and attraction of one group memh®@r Attraction to group member
to other members ® Instrumental value
1984 Yukelson et allAn adhesive property or force that binds group® Quality of team work Sports
members together ® Player’s satisfaction
® Commitment to the norms
® Value roles
1985 Carron etal. | A dynamic process that is redekin the ® Task-social Sports
tendency for a group to stick together and rem#n Individual-group
united in the pursuit of its instrumental objectie
and/or for the satisfaction of member affective
needs
1987 Goodman et alThe commitment of members to the group task No iment Organization
1988 Griffith No specific definition Quality of instrument American soldiers

Quality of relationships
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Year Author Definition Measurement Area
® Soldier value
® Soldier confidence
1990 Bollen & HoyleAn individual's sense of belonging to a particul® A sense of belonging Conceptual model
group and his or her feelings of morale associg®ed Feelings of morale (Students)
with membership in the group
1991 Olson The emotional bonding members have avith Adaptability Family functioning
another and the degree of individual autonomy Cohesion
person experiences in the family system
1993 Budman et al.| Group connectedness, demortstygte@orking Withdrawal and Self-Absorption VS Interest and ilvement |CRinical
together toward a common therapeutic goal, Mistrust vs trust
constructive engagement around common ther®es,Disruption vs Cooperation
and openness to sharing personal material |® Abusiveness vs. Expressed Caring
® Unfocused vs. Focused
1999 Chin et al. An individual's sense of belongio@ particular

with membership in the group (Bollen &

Hoyle,1990)

® A sense of belonging

group and his or her feelings of morale associg®ed Feelings of morale

Students and citizen
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Appendix 2.8 The measurements of performance aisfagzion

Year Author Measurement Scale
1994 Galegher & Kraut Performance:
® Graders
® Meeting quality Developed by this study
® Perceived project quality Developed by this study
Satisfaction:
® Perceived fairness Developed by this study
® Satisfaction with workgroup Developed by this study
1996 Straus Performance:
® Group and experts’ rankings
® Group process Transcripts of the group discussions
Satisfaction:
® Satisfaction with the process Straus & McGrath (1994) and O’Reilly & Roberts (837
® Satisfaction with the task
1997 Straus Performance: Number of nonredundant ideas, questions answergaes

® Productivity

resolved

® Satisfaction

Reflect positive and negative reaction
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Year Author Measurement Scale
1997 Warkentin et al. Performance:
® Individual ranking
® Information exchange effectiveness Hightower & Sayeed (1995,1996)
Satisfaction
® Satisfaction with group outcomes Chidambarum (1996)
2001 Benbunan-Fich et al. Performance:
® Discussion record
® Group report
® Perception of discussion quality Gouran et al. (1978)
2001 Shen et al. Performance No mention
® Perception of learning effects
Satisfaction: No mention
® Satisfaction with the examination process
2002 Dufner et al. Performance: Dufner & Kwon (1998)
® Perception of problem solving ability
2002 Ocker Performance:

® Decision quality

® Perceived level of teamwork

Gouran et al. (1978)
Davison (1997)
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Year Author Measurement Scale

Satisfaction:

® Solution satisfaction Green & Taber (1980)

® Solution confidence A six-item scale

® Process satisfaction Green & Taber (1980)
2002 Valacich & Sarker Performance

® Decision outcomes (individual and group recommendat Green & Taber (1980)

® Perceptual outcomes (participation and satisfaytion Green & Taber (1980)

® Task and group conflict Miranda & Bostrom (1993-1994)
2002 Tidwell & Walther Performance: Canary & Spitzberg (1987)

® Conversational effectiveness
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Appendix 4.1 The Detail Schedule Group assignmeRT&
Week Detail items

Week 1-3 (preparation)

1 Prepare the information sheet and consent form
2 Hard copy questionnaire

3 Get the students’ name list and student id

4 Cassette recorders borrow (32)

5 Cassette tape buy (150)

Week 4 (preparation)

1 Explain the detail to students (15 min)

2 Request students to sign the consent form

Distributed data

(1) Information Sheet
(2) Consent form

(3) Peer evaluation

Week 5 (preparation)

Request the consent form (10 min)

Release the case'{hour)

Group students (name list not sure, rooms aremaigh)

Borrow discussion rooms and cassette recordestuddents (Ch,Jg

AW [IN|PF

Prepare group assignment sample answer for éstur

Distributed data

(1) Information Sheet

(2) Consent form

(1) Peer evaluation

(2) Group assignment and instruction

(3) Group assignment sample answer (not for stgdauitfor lecturers)

Week 6~8 (group assignment period)

1 Release the student group' tit, week 6)

2 Students record their conversatioff (&, week6-8)
3 Students hand in assignment

4 Collect peer evaluation form (before 2/10)
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Distributed data:

(1) Group member sheets(include Mondayesdayand_Thursday Students who
signed consent forms get together into one grotqumsize is 4 basically.

(2) Tape recorder with a tape inside

(3) Students’ name contact email or phone (foresttslinquiry)

(4) During the project period, it is necessaryepgare group assignment, consent
form, students’ contact email and phone for inquiry

Week 9 (semester break)

1 Students hand in the assignments and consentlifioough email
and some students hand in consent form througtrést

2 Arrange tapes (total is about 56 groups), aitering complete
tapes (clear and with 3 meeting tapes), just 1apgdeft (total 45
tapes)

Week 10~11

1 Distributed questionnaire

2 Had Dennis help distribute questionnaire in #ie(got 20

guestionnaires back).

Total students about 250 at the beginning (aftexkvd). At the end,
just 200 students left, got 117 questionnaires back

3 Interview 15 students

Distributed data
(1)Questionnaire

(1) Interview information sheet
(2) Interview consent form

(3) Interview script

Week 10~13 (Marking assignment)

1 Mark the assignments (week 10~13)

2 Return the assignments (week 13)

Distributed data
Marking sheet (sampl€attached on assignments)

All marking
General comments and suggestions
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Appendix 4.2 Information Sheet for FTF

Comparing The Performance and Satisfaction of Fadéace and Virtual
Teams in a Learning Environment

Research Participant Information Sheet
Thank you for your participation in this researthis research is being undertaken by Ying-Chieh Liu
a PhD student in the School of Management Infomnatbystems at Edith Cowan University in
Western Australia and forms part of the requiresientiu’s PhD degree. This study has been approved
by the Edith Cowan University Human Research Etliomimittee. Participation in this research will
not adversely affect your study in MIS1100. Thdg/du choose not to participate in this research at
any time, you will not be penalized in any way. Bviring the course of this project, you are fiee t

withdraw without any reason and penalty.

Purpose of Research

The Purposes of this research are stated below:

(1) To identify the different performance and datition of face-to-face and virtual teams.
(2) To find out the factors that influence the periance and satisfaction, and the relationships
between the factors.

(3) To find ways that can improve the performanoe satisfaction of virtual teams.

Why are you chosen to participate in this research?

MIS1100 contains on-campus learning and on-lineleg units. On-campus learning is a traditional

way of teaching and learning. Students gatherdastboms and lecturers teach by material. On-line
learning uses computer and network technology taga in the activities of teaching and learning.
On-campus learning students can be the face-totéares of this research while on-line learning
students can be the virtual teams of this resedtuls, if you are enrolled as on-campus students, y
will be the members of the face-to-face team of thsearch. If you are enrolled as on-line learning

students, you will be the members of the virtuahteof this research.

What will taking part in the research involve?

If you decide to take part in this research, yolilvg asked to do two extra tasks with your group

members:

(1) Record your conversation when you are discgs$ia group assignments during week 6 to 8:
The tape recorder will be ready for you and distiglol before your discussion in the break time of
the lecture (second hour) during week 6 to 8. #dl tecorders will be equipped with one tape.
What you need to do is to find a good place andenyakirself comfortable and press the record

button to record your conversation (map will bevided). After discussion, please return the
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recorder and tape to the classroom. The reseantthée there to collect all things.

(2) Fillin a questionnaire:
A questionnaire will be distributed along with tleeorder in week 8. The questionnaire will take
you 20 minutes to finish. It asks you about yowlifegs about the process and outcomes of group

assignments.

Effects on you of the research

(1) All data (tapes and questionnaires) is justigs research andill not become assessment criteria of

MIS1100.

(2) The participation will not affect your mark BiS1100.That means, even if you do not want to participate

in this research, it will not affect your mark in M1S1100.

Confidentiality

All data (tapes and questionnaires) supplied by wdll be treated confidentially and only accessed the

researcher. In addition, the data will only be usethis research or future publications such aserence and
journal, butwill not be used to evaluate your mark in MIS1100. The gataprovide in the consent form will just
be used for urgent contact. In the transcribintapes, your name or other private information Wélreplaced by
codes. The tapes and questionnaires will be logkdide filing cabinet in the Web centre at ECU, Jdalop for 5
years. Only authorized people can access it. Atgears, they will be destroyed in accordance whith State

Records Retention and Disposal Policy.

What should | do now?

Please fill in the participant consent form andimetto the researcher. If you are under 18 yeaegef you will

also need to obtain consent from your parents/garard

What is next?

The case will be released in week 5. In week 6,witibe put in a group with 4 people whether you
participate in this research or not and start gage in the group assignment (from week 6~8). Your
group has to submit a report by 25/9 24t@ugh email: a.liu@ecu.edu.au. If your group is
participating, you will receive a cassette recomadt please record your conversation while you are
discussing. After finishing discussion, pleaseneto the classroom. And in week 8, questionnaires
will be distributed with the cassette recorderapkefill in and return with the recorder. In adufitj for
the fairness of marking, everyone will receive ampevaluation form to clarify the contribution afah

group members. Please submit it before 2/10 byleanaiard copyIf your group is not participating,

you will not receive anything except the peer eatibn form.

Need Further Information?
Should you desire further details about the stwgier before, during or after the study, you maytact
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Ying-Chieh Liu at the School of Management Information System, Edith Cowan University in Perth Western

Australia. Ying-Chieh can be contacted:

Email: a.liu@ecu.edu.au

Phone I

Principal Supervisor: Janice Burn, Adjunct Professor of School of MIS, FBL

Email: j.burn@ecu.edu.au
Associated Supervisor: Sue Stoney, School of MIS, FBL
Email: s.stoney@ecu.edu.au
Phone: (08) 6304 5260

If you have any concerns or complaints about the research project and wish to talk to an independent person, you may
contact:

Craig Standing

Head of School of Management Information Systems Edith Cowan University

100 Joondalup Drive

JOONDALUP WA 6027

Phone: (08) 6304 5545 Email:c.standing@ecu.edu.au

Thanks again for your interest.
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Appendix 4.3 Consent Form for FTF

PARTICIPANTS’ FORM OF CONSENT
Project: Comparing The Performance and Satisfactidrace-to-Face and Virtual
Teams in a Learning Environment

| (the participant) have read the information ia #tatement of disclosure and any
questions | have asked have been answered to efastbn.

My intention toward this research is:
(If you do not want to participate in this reseangbu do not need to fill in the form)

| | agreeto participate in this research and authorize ésearcher to use the
data obtained in this research and | agree thatlate may be published in
understanding that | will not be identified indivially. My E-mail and phone,
if provided, are for follow-up enquiries in relatido this study or any further
study of relevant issues.

Signature: .......ccccoiviiiiiiiii il JDatern L [, [ i

i =TT = T [0 | (=TT

*PS: If you are under 18, please have your guardigrarents sign the form below and return it back.

Guardian/Parents agreement

e ei i e e e enean have fully understood the project and
O lagree........cccooiiiiii, (name)to participate in this project
Signature.........ccoeviiiiici i e e Dates L [....... [
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Appendix 4.4 The Group assignment for FTF

Instruction of the group assignment

The group assignment is shown in the next page. gimposes of this group

assignment are:

(1) To test if students understand the businegsafinformation systems.

(2) To demonstrate if students understand SDLCt€8ys Development Life Cycle)
and how to apply it in analysing demand, design angdlement automated
solution.

It needs communication and brainstorming for stteldn accomplish the group
assignment. In addition, using Word/Excel and wgtclear and concise English in a
style appropriate for formal business reports aseetial.

It is suggested that you start to read the chdpt@; 3, 6 and 7 of the textbook, and
start to collect information (journal, books, newappr or website) and think about
how to solve the problems of the group assignmiértm the next week (week 6),
you will be grouped and start to discuss with ygroup members in the second hour
of lecture until week 8 (three times in total).idt necessary for you to prepare in
advance before your discussion. You should disedgsyour group members about
your ideas or data you collected and write the k@ien down. In the end of each
discussion, you should allocate the tasks to eaamlmer for the next discussion. Your
group should hand in a reporbefore 29 September 24:00by email:
a.liu@ecu.edu.aul ate submission incurs 1% mark deduction for edash

In addition, you should fill in the peer/self evation form and submit it by email:
a.liu@ecu.edu.guor hard copy (in the information sheet) to yoecturerbefore 2
October. The peer/self evaluation form is available indglaoard as well.

If you have questions or queries, you are welcoroe contact Allan Liu:
a.liu@ecu.edu.au

Good Luck!
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The Group assignment

Al's Barbeque Restaurant, located in Denver, Caor&as successfully been in
business for over 20 years. Al's specializes ibegque chicken and beef and includes
scrumptious side dishes of potato salad, colestalhbaked beans. Customers come
from all around for a good old-fashioned barbequeer. On a Friday night you can
expect the line to be out the door and then wagecko an hour. It is estimated that
Al's serves more than 500 barbeque dinners every da

There are a total 12 waitstaff workers, five of whbave been working at the
restaurant since it opened. Al cooks and prepdires the special barbeque sauce
himself along with three other cooks. The restaunans today the same as it did 20
years ago. Al can call many of his customers byenarhis is definitely part of the
charm of the restaurant, but it is also one ofliggest problems with the restaurant.
Everything in the restaurant is performed manuadlyn taking orders to ordering
inventory.

Al's daughter, Alana, has just graduated from gdleand has come home to help run
the family-owned business. Alana is amazed at loog It takes to perform all of the
manual processes required to run the businessy Bight she must manually count
all of the money in the cash register and comparethe paper sales tickets that the
waitstaff fills out representing the customer osder

Alana also manually counts the inventory from cainiseans to slices of cheese.
Deciding what to order each day is a complete mys$teAlana. Some days the
restaurant sells tons of chicken dinners and athgs the restaurant sells tons of beef
dinners. There doesn’t seem to be any pattern tohmdne is going to sell the best.
She continually finds herself ordering too mucloné item and not enough of the
other. Each week she has to calculate the emplmygehecks by reviewing each
employee’s cardboard handwritten time card. Atahe of each month she calculates
the sales tax reports. This is an incredibly difi@ctivity since the reports must
match all of the monthly paper tickets, which tatiaise to $45,000.

Alana quickly comes to the conclusion that thean@stnt must be automated.
Building an information system to support all oésle manual processes will not only
help the restaurant operate more efficiently biitaiso give Alana more time to
spend talking and dealing with her customers. Al @t used computer and knows
nothing about the information system. Although Adearned some knowledge from
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school but still inadequate. In addition, Al is ggito extend a branch restaurant in
another town located 30 miles away next year. (Asedrfrom Haag et al., 2005)

Task

Assume your group is running a small software camgpal and Alana asked you to

design and implement an information system for thelease write a report to show

how you are going to design and implement the systecording to the SDLC

(Chapter 6). The report must include the followttegails (not more than 2000

words):

(1) Explain the roles of each group member in thragany and in the project (e.qg.,
programmer, sales, project manager....) (2%).

(2) Detail activities of every stage (1%).

(3) Detail the expected difficulties of every stagel how you are going to deal with
them (2%).

(4) How system and network infrastructure will le@ated for the future branch
(2%).

(5) Itemise a proposed budget (2%).

(6) Format and references (1%).

In addition, a cover page with group number andditails of all group members

(student id, full name) and the table of contestraquired in the report (excluded in
the 2000 words.)
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Appendix 4.5 Evaluation Form

Peer/Self Evaluation Form
The purpose of this form is to assess a group mesnt@ntribution to the group effort. There areivas
dimensions along which group members may have iboréd to the group. These include thabendance at
group meetings, their level of preparedness fougrmeetings, the quality of their contributiongtoup
discussions, whether they delivered what they prahiséhe group in a timely manner, and their ajitid work
towards consensus.Use theD~3rating scale given below to rate yourself and memslof your group. Please
be as objective as possible, taking behavioatfser than personal style into consideration.
0 = person did not contribute to group activities
1 = person contributed to group activities, buthes contributions were poor
2 = person contributed to group activities, anddbetributions were limited
3 = person contributed to group activities, anddbetributions were satisfactory
The scores given by all the members of the grolipbeiaveraged to compute an average peer evatustiore for
each student. The following scale will be consédewhen determining the credit each student wilfgethe

group project.

Average peer evaluation score: 0 0%  of groupagrad
>0-1 30% of group grade
>1-2 70% of group grade
>2-3 100% of group grade

There are two parts of this form. The first paryasir peer evaluation of other group members, plédsn
student id, name and the score you think his/hetritiution. The second part is self evaluationaBéefill in your
student id, name and the score you think your @desdihe form can be available in Blackboard. Plsagenit this

form before 2/10 by email or hard copyconfidentially. If you choose email, please semd.tiu@ecu.edu.auf

you choose hard copy, please send to your lecturers

Lecture Time: Group number:
Student id (other members) Names (other members) cBre (peer evaluation)
Your student id Your Name Score (Self valuation)
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Appendix 4.6 Questionnaire
This questionnaire asks how you felt about the @sse@nd outcome of your group group assignment.
Please circle or tick the number that most closgfigcts your feelings. Thank you very much for fyou

participation in the exercise.

Your group number is Your gendef idnale [ Jfemale

[Communication]

No |ltem Strongly Strongly

Disagree Agree

| am as interested in building a good relationstspn

completing the group assignment

2 |l wanted to stick to the main purpose of the distrs 1 2 3 4 5 6 7

3 [l am very work-oriented in this group assignment L 2 3 4 5 6 7

| am more interested in having a social conversatian

completing the group assignment

5 |l think our group members had effective communarati 1 2 3 4 5 6 7

[Relationship building]

No |[ltem Strongly Strongly

Disagree Agree

During the group’s meeting, | was dedicated to grbuilding
exercises such as meeting other group membersingrea
effective group communication, and/or discussingfloct

solutions

| relied upon other group members to complete them

assignment

My group members relied on each other and consehet

other when they needed support

My group members experienced a sense of shared godl

objectives

Knowledge and information sharing was understodaeta

group norm within my group

6 [My group was a very cohesive unit 1 2 3 4 L ] 7

When disagreements occurred, we usually addrebsed t

promptly in order to solve them
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[Cohesion]

No |ltem Strongly Strongly
Disagree Agree
My group members went their own way rather than get
1 1 2 6 7
together as a group during the period of the gamgignment
2 |l feel my group members rarely worked together il 2 6 7
My group members spent time together outside themr
3 1 2 6 7
assignment work
[Collaboration]
When my group experienced some conflict....
No |[ltem Almost never Almost always
| collaborated with my group members to come ughwit
1 1 2 6 7
satisfactory decisions
I tried to bring all our concerns out in the opertisat the
2 1 2 6 7
issues could be resolved in the best possible way
| tried to work with my group members to find soduts that
3 1 2 6 7
satisfied our expectations
| exchanged useful information with my group menstter
4 1 2 6 7
solve the problem together
| tried to investigate an issue with my group merslte find a|
5 1 2 6 7
solution acceptable to us
[Performance]
No |ltem Strongly Strongly
Disagree Agree
1 |Ithink my group worked efficiently 1 2 5 6 7
2 [I'think my group met our objectives 1 2 g i 7
3 [l think my group generally worked on schedule | p 6 7
[Perceptions of Process]
No (ltem Not at all Very great extent
Were your group members well committed to the gaats
1 1 2 6 7
objectives?
Did your group members have a strong sense of giigrio
2 1 2 6 7
your group?
3 |Did your group members recognize and respect iddali 1 2 6 7
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differences and contributions?

4 |Were your group members open-minded and frank in
1 6 7
expressing their ideas and feelings?
[Perceptions of Outcomes]
No |ltem Strongly Strongly
Disagree Agree
Overall, | was personally satisfied with the outasnof my
1 1 6 7
group
My group produced effective and valuable resultsrdythis
2 1 6 7
group assignment
3 |l agree with the final decision of my group 1 6 7
4 |l think the quality of my group outcome was good | 6 7
[Solution Satisfaction]
No |[ltem Not at all Very great exten
To what extent are you satisfied with the qualityaur
1 1 6 7
group’s solution?
2 |To what extent does the final solution reflect yoyuts? 1 6 7
3 |To what extent do you feel committed to the groolption? 1 6 7
To what extent are you confident that the grouptsmh is
4 1 6 7
correct?
To what extent do you feel personally responsibtetie
5 1 6 7
correctness of the group solution?

Open questions:

1.

2.

Based on your experiences of this group assighméat factors do you think affected your

group’s performance?

Based on your experiences of this group assighméat factors do you think made (or would

have made) you satisfied with working with your gganembers?

This is the end of the questionnaire. Thanks faryone and cooperation!
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4.7 Information sheet for interview
Comparing The Performance and Satisfaction of Face-to-Face and Virtual
Teams in a Learning Environment

Interview Information Sheet
Dear MIS1100 students:

Thank you for your participation in this interview. This research is being undertaken by Ying-Chieh Liu, a PhD
student in the School of Management Information Systems at Edith Cowan University in Western Australia and
forms part of the requirements of Liu’s PhD degree. This study has been approved by the Edith Cowan University
Human Research Ethics Committee. Participation in this research will not adversely affect your mark in MIS1100.
Thus, if you choose not to participate in this interview at any time, you will not be penalized in any way. Even
during the course of this interview, you are free to withdraw without any reason and penalty.

The reason for this sheet is to invite you to participate in this interview. This interview is intended to take
approximately 15 minutes. It asks questions in relation to the feeling of process and outcome of MIS1100 group
assignmentThe interviews will be audio taped, however you may choose not to answer some of the questions

and are free to withdraw your participation at any time if you wish. The time and place of the interview is
subject to the your choice.

Any information given to the researcher by the participant in the interview will be kept strictly confidential and
will only be used for the purpose of the project. Names or ranks of the participant(s) are kept secret and each
participant is given a serial code to be used in the transcripts. Upon transcribing the interview, the audiotapes will
be erased.

If you have any questions about this interview, you may contact Ying-Chieh Liu at the School of Management
Information System, Edith Cowan University in Perth Western Australia. Ying-Chieh can be contacted:

Email: a.liu@ecu.edu.au

Phone I

Principal Supervisor: Janice Burn, Adjunct Professor of School of MIS, FBL
Email: j.burn@ecu.edu.au
Associated Supervisor: Sue Stoney, School of MIS, FBL

Email: s.stoney@ecu.edu.au

Phone: (08) 6304 5260
If you have any concerns or complaints about the interview and wish to talk to an independent person, you may contact:
Craig Standing
Head of School of Management Information Systems Edith Cowan University
100 Joondalup Drive
JOONDALUP WA 6027
Phone: (08) 6304 5545 Email:c.standing@ecu.edu.au

You can keep this information sheet. If you agree to participate in this interview, please sign the consent form.

Thanks again for your interest!
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Appendix 4.8 Interview Script

Interview Questions

You are assured that the information obtained fronthis study will be kept strictly

CONFIDENTIAL and will be only used for research purposes. Dataill not be made available to

any third party or used in any published material,except as a component in aggregated statistics.

General Information

* Please tell me your name.

e Who is your lecturer? What time is your lecture?
* How old are you?

e What is you gender?

1.Process

« Can you tell me what you feel abut the procesgafig assignment?

If good how good it is?

If not good, how not good it?s

Can you briefly descript how your group condudteel group assignment week

by week?

- Was there any leader in your group? How did shbécome your leader?

Do you think the leader is very important in yamoup? Why?

« Did your team members have conflict in the process?

- If yes what kind of conflict do you have?

- If no, why?

- How did you manage the conflict?

« Do you think building relationships is important four team members to finish the task?

- If yes why?
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- If no, why?
e How did your team members build relationships?
® How can you communicate with each other?

® Do you think face-to-face communication is impottim the group assignment?

2. Outcomes:

< Are you satisfied with your team outcomes?
- If no, why not?
- If yes how?

- If you mark your group report from 1 to 10, hovamy marks will you give?

Why?
- Are you happy to work with your group member?
- If no, why not?

- If yes why?

« What factors affect your group performance do yonkt?

- Do you think relationships affect your outcomes?

- Do you think even you have a bad relationshifhwiur group members, you

still can finish the group assignment? And get hitdrk?

Do you have any suggestion for the group assigrifn@md for the MIS1100?

This is the end of interview. Thanks for your time!
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Appendix 4.9 Problems and Issues for the ProjetE @&nd Pilot VT) in The First

Semester

Item Problems Cope

General

1 If students are absent during thAsk students to sign the Self/Peer

period of the project, how to
manage it? Students will
complain and how to mark?

evaluation form=>» it seems that
students are happy with it.

2 Should | provide a sample of |No, but give it to lecturers for answeri
assignment? students’ questions

3 Off campus delay to week 9, |Both have almost the same long
week 9 is mid semester break, [duration, no problem.
there any problem?

4 Sues way to encourage the usgGood, last to next semester
discussion board , even gives
candy for reward.

5 Sue’s recap last week (with gog@dood, last to next semester

map)

Preparation Week 1-3

e

pet
(5]

1 Students’ name list maybe not [There is no better way to solve it. Eve
correct (VT and FTF) after the week 3, students still drop th
course.

2 Need the peer evaluation? Need to make peerati@isheet for
marking and prevented students not o
contribute.

3 Need to write a short introducti{Need to make a initial information she

sheet for on-line course =>» Next semester, should communica
with lecturers to write into course
outline

4 On-campus mark (10%) is Roger said that | can use 10% to mark.

different from off-campus
(20%/3)
5 Churchlands is hard to find a |Using the staff identification to borrow

place to discuss

Chur discussion rooms for 10 and Jo
discussion rooms for 21 for group
assignment=> Staff identification is
very important
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Item Problems Cope
6 Thursday’s class is too late for [There are seldom students attend
students to discuss (8:30~ 9:3QThursday'’s class, but the reason seems
pm) may affect students’ willingnot be the late discussion. It may due
to discuss? they all have job in the daytime. And it
may due to their personality (you just
give me the assignment, | just finish if
because | have job to do)
Week4
1 Provide an instruction for usingNo need. But must remind them
the recorder (on-campus) (1)remember to reverse the tape when
one side ends (2)put the recorder in the
middle of members (3)return the
cassette recorders to lecturer room
2 Make Joo and Churlands map fdo need. Room number is in the grou
FTF teams list, students can find it.
Week 5
1 Students are not enthusiastic t@Nith Sue’s help, it is better. | got abou
sign the consent form 79 consent form in total.
2 For on-line learning (VT): Solved (became instructor of MIS1100
| can’t send email through E)
Blackboard, then, | can’t send
information sheet to external
MIS1100 students (serious
problems)
3 The students name list can’t |There is no solution for solving the
make sure now (CH is easier, J@roblem.
is very difficult). It causes hard to
group students. The list from
Callista SMS seemed not to be
correct 100%
Week 6
1 The discussion room is not Put two, even three groups in one rog
enough for Monday (total are 32
groups, but borrowed 21
discussion rooms)
2 The cassette recorders are not Just can giverne groups
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14

Item Problems Cope
enough for Monday students
(total are 32 groups, but
borrowed 28 cassette recorders)

3 Some groups just have 1 studefihis is exactly a big problem. There are
showed up two ways: (1) suggest them to join other

group (2) provide email or phone for
them to contact. But the first solution
not too good because when other
members show up in the next week, t
may lose the members and the group
may dismiss. This made the situation
more complicated. The best solution
may provide the email and contact
phone number for them to contact.

4 Many students haven’t read thelt may distribute two weeks earlier than
group assignment, so they just|the group assignment starts.
read and had less discussion

5 Moving 30 cassette recorders igBorrow trolley
very tiring

Week 7

1 Other students occupy some |Put a post on the discussion room. It
discussion rooms. says that the room is booked for grou

assignment from XX~XX.

2 Some groups still have 1 studelittis a difficult problem. Just provide the
only. They return cassette group members’ contact email or pho
recorders and complain about |Or even introduce them to other grou
their group members and ask h
they can do

3 Some students don't like their |Introduce hem to other groups or perr
group and want to change theinthat they can write by their own.
group or even want to write
assignment by their own

4 3 cassette recorders were brok&€an't help, just keep them and tell the

librarian

Week 8

1 There are still some groups  |Provide the contact email or phone. If

haven’t found their group

they want to write by their own, they
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e

Item Problems Cope
members or they never met thetan do it.
members

2 Some groups complain some |Advise them to fill in the evaluation
members never show up form. It works very well.

Week 9

1 Students continue to send Cant’ help, just do it.
assignments and consent form| it
takes time to reply the mail (over
hundreds)

2 To arrange tapes are very It is difficult to analyse the tape conte
time-consuming (1 min based or 30s based)

Week 10-11

1 VT return rate is too low (4 It is a big problem. It may conduct the
students until 4/9), email group assignment into virtual team ne
reminder again. At the end, justfmester to solve the problem that th
guestionnaires back. sample size is too small.

2 Marking about 70 assignments|Can't help, just do it. Must be patient.
took about one month. Students
still have a lot of problems, such
delay, complain other group
members, query the mark etc. It
takes a lot of time to reply
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Appendix 4.10

On-campus (Sue)

Action Item List

Status

Week 1-4 (preparation)

Prepare the information sheet, consent form antliatran form

Build on-line questionnaire system

Get the students’ name list and student id

Set a group assignment discussion board to ansuaerdgs’ questions

Ask for the consent form
(Tue:66/97, Thur: 26/29, Fri: 86/127)

Prepare group assignment sample answer for lesturer

Distributed data:

(1) Information SheefWeek 1~4) (Hard copy, BB)
(2) Consent fornfHard copy, BB)

(3) Evaluation form(Hard copy, BB)

Week 5 (preparation)

1

Release the group assignmerf ¢ur of lecture) and put on BB

2

Ask for the consent forrfiTuesday 65/89, Thur 25/25, 87/121, total
177/235)

Distributed data

(4) Information Sheet

(5) Consent form

(6) Evaluation form

(7) Group assignment and instruction (Hard copyBBjl
(8) Frequently asked questions (BB)

Week 6 ~ 28 April 24:00 (Project period: week 6,7,id-break, 8), 4 weeks in total

1

Release the group li€2 April, Sunday, 22:00)-
Set BB discussion board and put group list on BB

N

Print out the group list and distribute in the leet

Students start to discuss in BB

Until 11 April, 50/235 students haven’t posted (21% with external
students, total is 71 students (26%)

~

Call students to start to do the group assignment

Distributed data
(1) Group List

N

8 April (Fri) 24:00

[y

Hand in the assignment (put on BB)
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2|Hand in the evaluation form (put on BB)

8 April ~ week 12

Mark assignments

Conduct interview

2
1
2|Students fill in the questionnaire (on-line anddhempy)
3
4

Collect the discussion board data

Week 12

1|Return the assignments
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Appendix 4.11
Comparing The Performance and Satisfaction of Fac&-Face and
Virtual Teams in a Learning Environment

Research Participant Information Sheet
Thank you for your participation in this resear€his research is being undertaken by
Ying-Chieh Liu, a PhD student in the School of Mgaaent Information Systems at
Edith Cowan University in Western Australia andnfier part of the requirements of
Liu's PhD degree. This study has been approvedhieyHdith Cowan University
Human Research Ethics Committee. Participatiorhis tesearch will not adversely
affect your study in MIS1100. Thus, if you choos¢ to participate in this research at
any time, you will not be penalized in any way. Bwkiring the course of this project,
you are free to withdraw without any reason andafign

Purpose of Research:

The Purposes of this research are as below:

(4) To identify the different performance and datition of face-to-face and virtual
teams.

(5) To find out the factors that influence the pemfiance and satisfaction, and the
relationships between the factors.

(6) To find ways that can improve the performanoce satisfaction of virtual teams.

Benefits of this research to the community

According to the ECU policy, it is necessary fouyto learn the six generic attributes
of political, social, ethical and cultural issueggmmunication, problem solving,
teamwork and the use of technology from the course
(http://www.ecu.edu.au/GPPS/policies_db/tmp/acCH3.d his research can help you
develop the ability to communicate and work in teamith others and use knowledge
and computer skills to solve problems. Furthermdrg, your participation, this
research can provide an understanding of the m¢hat affect the performance and
satisfaction of students. It can help lecturersroup the curriculum design.

What will taking part in the research involve?

If you decide to take part in this research, yoll be asked to:

(1) Authorize the researcher to use your conversatata in Blackboard discussion
board:
To finish the group assignment, you need to disansisexchange information in
the Blackboard discussion board during week 6 (288April). This research will
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analyse the content of discussion. Thus, you nes@yh the consent to authorize
this research to use your conversation in the Blaakd discussion board.

(2) Fill in a questionnaire:
A questionnaire link will be emailed to you afterfing in assignments. What
you need to do is to click on the link and filltime on-line questionnaire. It asks
you about your feelings about the process and m#smf group assignments.

The relationship between MIS1100 group assignmenina this
research

The data for this research comes from the proceddd$S1100 group assignment. It
is compulsory for you to get a mark (15%) by engggn the group assignment in
MIS1100 and handing in the assignments. That meaether you take participate in
this research, you have to hand in the assignrograds the unit. If you do not agree
to participate in this research, the researchémoti use your data in the future
publication.

Effects on you of the research

(3) The participation will not affect your mark BiS1100.That means, even if you
do not want to participate in this research, it wil not affect your mark in
MIS1100.

(4) The questionnaire is just for this researchwaiichot become assessment criteria
of MIS1100.

Confidentiality

All data supplied by you will be treated confidafiyy and only accessed by the
researcher. In addition, the data will only be usedthis research or future
publications such as conference and journal,vialitnot be used to evaluate your
mark in MIS1100 (except the contribution of diséassboard 3%). The data you
provide in the consent form will just be used fogent contact. With respect to the
conversation contents in the discussion board, gaore or other private information
will be replaced by codes while analyzing. Excdp MIS1100 unit related people
(such as instructors and group members), only #mearcher can access the
discussion board data. After the project has beampteted, the data will be
maintained by the Blackboard system administratbis.one can access the data
except the authorized people. In addition, only tesearcher can access the
guestionnaire data. After 5 years, all data willdestroyed in accordance with the
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State Records Retention and Disposal Policy.

What should | do now?

Please fill in the participant consent form (apper&) and hand in to the researcher.
If you are under 18 years of age, you will alsocheeobtain consent from your
parents/guardian (in the bottom part of consemhjor

What is next?

The detailed timetable of the group assignmens isedow:

No Item Date Comments

1 Release the information sheet and collegiVeek1~4

consent form

2 Release group assignment Week5 Also availaliaiokboard

w

Engage in the group assignment Week 6~ 28 Apirile discussion board will be

set up at 2 April

4 Students hand in the assignments 28 April 24:0Q ost &n Blackboard

5 Students hand in the evaluation form 28 Aprilo®4: | Post on Blackboard

7 Fill in the questionnaire 28 April ~ week [E2Znail the questionnaires link
8 Return the assignments Week 12 Post on the Biackb

During week 1~4, you will get this information she@ad be asked to sign the consent
form in the lecture. In the week 5, the group assignt will be released in the lecture
and posted on Blackboard. You can start to thirkuabhow to answer the questions.
In the week 6, you will be formed into a group withpeople, and a new group
discussion board will be set up for you on 2 Apfifter that, you can discuss with
your group members in the discussion board untidp8l. Your group should post
the assignment on the Blackboard discussion boafdrd 28 April 24:00. Late
submission incurs 1% mark deduction for each dayaddition, your group has to
discuss to reach the consensus to fill in an etialudorm to demonstrate individual
contribution and post on the Blackboard discussioard before 28 April 24:00. The
Individual mark will be calculated by the evaluatiorm (Please find the detail in the
evaluation form).

Then, you will receive an email with a link towattte questionnaire that asks about
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your feelings on the process and outcome. Please click on the link and fill in the
questionnaire. The reports will be returned in week 12 by posting on Blackboard.
There is a discussion board on Blackboard for any questions about the group
assignment. You are welcome to post your questions and the researcher will answer
your questions.

About the Evaluation Form

It is important that everyone contributes equally in one group. People who contribute
more should get higher marks. The evaluation form (appendix 1) reflects the
contribution of each member. Each group should discuss on Blackboard, reach the
consensus, fill in the evaluation form (one for each group) and post it on Blackboard
by 28 April 24:00. Each group just needs one evaluation form. Individual mark will be
calculated by the credit on the evaluation form.

Need Further Information?

Should you desire further details about the study, either before, during or after the
study you may contact Ying-Chieh Liu at the School of Management Information
System, Edith Cowan University in Perth Western Australia. Ying-Chieh can be
contacted:
Email: a.liu@ecu.edu.au
Phone |l
Principal Supervisor: Janice Burn, Adjunct Professor of School of MIS, FBL

Email: j.burn@ecu.edu.au
Associated Supervisor: Sue Stoney, School of MIS, FBL

Email: s.stoney@ecu.edu.au

Phone: (08) 6304 5260

If you have any concerns or complaints about the research project and wish to talk to an
independent person, you may contact:

Craig Standing

Head of School of Management Information Systems

Edith Cowan University

100 Joondalup Drive

JOONDALUP WA 6027

Phone: (08) 6304 5545

Email: c.standing@ecu.edu.au

Thanks again for your interest.

304



Appendix 4.12

PARTICIPANTS’ FORM OF CONSENT
Project: Comparing The Performance and Satisfactidrace-to-Face and Virtual
Teams in a Learning Environment

| (the participant) have read the information ia #tatement of disclosure and any
questions | have asked have been answered to refasaon.

My intention toward this research is:
(If you do not want to participate in this reseangbu do not need to fill in the form)

O | agreeto participate in this research and authorize ¢isearcher to use the
data obtained in this research and | agree thatlate may be published in
understanding that | will not be identified indivially. My E-mail and phone,
if provided, are for follow-up enquiries in relatido this study or any further
study of relevant issues. | agree that the reseaidm conduct an interview
with me if there is a need.

Signature: .......ccccoiviiiiiiiii el JDatern [, [ i

[ g P= 1T = T o [ (YT

*PS: If you are under 18, please have your guardigrarents sign the form below and return it back.

Guardian/Parents agreement

i ei i e e eeenenn have fully understood the project and
O lagree........cccooiiiiii, (name)to participate in this project
Signature.........ccoeeiiiii e e Dates L [....... [
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Appendix 4.13 Group assignment for VT

Instruction to The Group assignment

The purposes of this group assignment are:

(1) To test if students understand how informasgstems help business.

(2) To help students understand e-commerce andehommmerce can help business.

(3) To demonstrate that students are able to ugerHeave Forces Model to analyse a
business environment and make a decision.

(4) To examine students’ ability of using the evide (reference) to support their
ideas.

It needs communication and brainstorming for stteldn accomplish the group
assignment in Blackboard. In addition, using Woxd#& and writing clear and
concise English in a style appropriate for formagibess reports are essential.

It is suggested that you read the chapters 2, 5 Graf the textbook, collect
information (journal, books, newspaper or websie) think about how to solve the
problems of the group assignment. From week 6, wibllube grouped and start to
discuss with your group members in Blackboard. Ygnaup will have an exclusive
discussion board for you to discuss the group assggt. Your contribution in
Blackboard will be regarded as a part of the grasgignment mark (3%). You should
discuss with your group members in your group dismn board. Your group should
hand in a repotbefore 28 April 24:00by posting on Blackboard discussion board
Late submission incurs 1% mark deduction for eash d

If you have questions or queries, you are welcomepbst on Blackboard
“Assignment 1-case study Q&A” or contact Allan Lauliu@ecu.edu.au

Important dates:

No Item Date Comments

1 Release the information sheet andWeek1~5

collect consent form

2 Release group assignment Week5 (27 march) Emdiput on Blackboard

(this document)

3 Engage in the group assignment |Week 6 (3 April)~ Week
(28 April)

4 Hand in the assignment 28 April 24:00 Post orBlaekboard

discussion board
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5 Fill in the questionnaire 28 April ~ week 12 Ehhe questionnaires link

6 Return the assignments Week 12 Post on the Biackb

discussion board

After students hand in assignments, an email withstjonnaire link will be sent to
each student. Please click the link and fill in dmeline questionnaire. In week 12, a
marking sheet will be posted on each group’s dsoasboard.
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The Group assignment

Al's Barbeque Restaurant, located in downtown SydAastralia, has successfully
been in business for over 20 years. Al's specialinedbarbeque chicken and beef and
includes scrumptious side dishes of potato salasldstaw and baked beans.
Customers come from all around for a good old-fastd barbeque dinner. During
the night you can expect the line to be out the @od then wait close to an hour. It is
estimated that Al's serves more than 500 barbequests every day.

There are a total 12 waitstaff workers, five of whbave been working at the
restaurant since it opened. Al cooks and prepdires$ the special barbeque sauce
himself along with three other cooks. The restaunans today the same as it did 20
years ago. Al can call many of his customers byaarhis is definitely part of the
charm of the restaurant, but it is also one ofliggest problems with the restaurant.
Everything in the restaurant is performed manuadlyn taking orders to ordering
inventory. Of course, some customers have complaime they wait too long.

Al's daughter, Alana, has just graduated from ursig and has come home to help
run the family-owned business. Alana is amazeawatlong it takes to perform all of
the manual processes required to run the busiBgssy night she must manually
count all of the money in the cash register andpamit to the paper sales tickets
that the waitstaff fills out representing the caséo orders.

Alana also manually counts the inventory from cainiseans to slices of cheese.
Deciding what to order each day is a complete mys$teAlana. Some days the
restaurant sells tons of chicken dinners and athgs the restaurant sells tons of beef
dinners. There doesn’t seem to be any pattern tohmdne is going to sell the best.
She continually finds herself ordering too mucloné item and not enough of the
other. In addition, the incorrect inventory makiesarse. Even Alana checks the
inventory monthly, the figure of inventory reconadethe real inventory are rarely
corresponding. Besides, each week she has to asdble employee paychecks by
reviewing each employee’s cardboard handwritter tiard. At the end of each
month she calculates the sales tax reports. This iscredibly difficult activity since
the reports must match all of the monthly papéxetis, which total close to $45,000.

Alana quickly comes to the conclusion that thean@stnt must be automated.

Building an information system to support all oésle manual processes will not only
help the restaurant operate more efficiently biitaiso give Alana more time to
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spend talking and dealing with her customers. Al mat used a computer and knows
nothing about information systems.

Task

Assume your group is running a small software dndoinsultancy company. Please
write a report to answer the following three quassi There is no word count
limitation for each question, but the total wordinbshould not exceed 2000 words.
(1) Al needs a computer system to make the prandss restaurant more efficient.
There are two approaches to this problem:
I. Find an existing restaurant system and introduteAl’'s restaurant or;
il. Your company writes a new system specificalygigned for Al's
business.

Your first action is to analyse Al’'s problems argd the business requirements. Next,
you investigate two existing restaurant systemssamamarise the advantages and
disadvantage to Al's business of adopting eithéheftwo existing systems or of
adopting one developed by your company. Therefouewould do a three way
comparison between System A, System B and themsydt®eloped by your
company.

Using your analysis to make a decision which sofutvould best suit Al's business
from the three options and write a report for Attmvince he and Alana to adopt
your solution. (Your report may include followingpects: budget implications, the
timing and process of introducing the system, éf slgstem functions match the Al's
requirement, the difficulties of future maintenancetc). (4%)

(2) Alana had learned Electronic Commerce and wanise e-Commerce to
improve the restaurant business. As experts inraf@@rce adoption, your group
needs to draw up B2B (Business to Business) and(BR6€iness to Customer)
business model (The sample is in Fig 5.3, p241AFfsrrestaurant and elaborate
how you would use B2B and B2C to help improve thsifiess. What kind of
benefits would Al’'s restaurant gain through usingpenmerce? Are there any
iIssues that they should take into account whendheyising e-commerce? (4%)

(3) Alis planning to extend his business into Rentarket. Please apply Porter’s Five
Forces Model to analyse Perth market and providgestions of the business
strategies for Al to develop his restaurant in [P €3e0).

(4) References and format. (1%) (Please includiease five references and using the
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Microsoft Word’s function to format the report welFor example, table of
content, page number, page header and footer)
(5) Discussion board contribution. (3%)

In addition, a cover page with group number andditails of all group members
(student id, full name) is compulsory.
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Appendix 5.1 The details of the frequency distridmitand percentage of the postings of FTF

group

per

Time)

(min)

code

D

codeg

time

/
ppl

pp2

pp3

pp_sub

pel

pe2

pe3

pe_sub

p_total

cpl

cp2

cp3

cp_sub

cel

ce2

ce3

ce4

ce_sub

c_total

Exc

105

13

|

1.25

5(4%)

12(9%

17(139

)34(26%

}(3%)

18(14%

0(0%

)22(17%

56(43%)

6(5%)

12(9%

)24(18%

12(32%)

5(4%)

16(12%)

0(0%

0(0%)

21(16%

63(48%)

Exc

69

71

1.09

3(4%)

5(7%)

6(8%)

14(20%)

2(3%)

8(11%)

0(0%

10(14%)

24(34%)

1(1%)

3(4%)

9(13%)

13(18%

2(3%)

14(20%)

0(0%

0(0%)

16(23%

29(41%)

Exc

125

21

1.69

6(3%)

18(9%

20(9%)

44(21%)

4(2%)

29(14%

1(0%4

)34(16%

78(37%)

2(1%)

11(5%

56(31%)

79(37%)

5(2%)

33(16%)

1(0%

0(0%)

39(18%

118(56%)

4

Exc

70

141

2.1(

1(1%)

2(1%)

10(7%)

13(9%)

6(4%)

17(12%

0(0%4

)23(16%

36(24%)

2(1%)

12(8%4

)19(13%

33(229%)

4(3%)

31(21%)

0(0%

0(0%

35(24%

68(46%)

5

Exc

80

13]

1.71

3(29%)

8(6%)

13(9%)

24(18%)

4(3%)

22(16%

0(0%4

)26(19%

50(36%)

3(2%)

7(5%)

22(16%)

32(23%)

5(4%)

28(20%)

2(1%

0(0%

35(26%

67(49%)

Sub/Averag

e 89

139.4

1.57

18(3%

45(6%

)66(9%

129(19%

20(39

)94(139

0)1(0

6)115(1§

24)1(35%

14(2%

45(6%

140(209

199(29%

21(3¢

)122(18¢

0)3(0

) 0(0)

06) 146(2

19%)345(4

6

Mod

10d

15%

1.55

5(3%)

6(4%)

7(5%)

18(12%)

5(3%)

12(8%)

0(0%

17(11%)

35(23%)

15(10%

12(89

)17(11%

14(28%)

12(8%

26(17%)

1(1%

0(0%

39(25%

83(54%)

7

Mod

72

103

1.42

5(5%)

6(6%)

6(6%)

17(17%)

0(0%)

6(6%)

0(0%)

6(6%)

23(23%

P(9%)

2(2%)

10(10%)

21(21%)

2(2%)

12(12%)

0(0%

0(0%)

14(14%

35(34%)

8

Mod

79

133

1.71

3(2%)

2(2%)

12(9%)

17(13%)

2(2%)

11(8%)

0(0%

13(10%)

30(23%)

8(6%)

9(7%)

30(23%)

47(35%)

6(5%)

38(29%)

1(1%

0(0%)

45(34%

92(69%)

9

Mod

77

17§

2.3]

2(1%)

6(3%)

16(9%)

24(13%)

9(5%)

20(11%

0(0%

29(16%)

53(30%)

5(3%)

6(3%)

30(17%)

41(23%)

0(0%)

31(17%)

0(0%

0(0%)

31(17%

72(40%)

10

Mod

115

10

0.9¢

5(5%)

6(6%)

4(4%)

15(15%)

16(2%

55(8%)

0(0%

71(11%)

162(24%

42(6%

44(7%

115(179

18(47%)

22(3%

117(179

12(0%

0(0%)

12(12%

60(58%)

Sub/Averag

£87.8

134.

1.59

26(4%

45(7%)

91(14%)

16(2%

55(89%)

0(0%

71(11%)

162(24%

42(6%

44(7%

115(179

201(30%

22(3¢

)117(17%8(0%

0(0%

141(219

h)342(51

11

poor

11d

20¢

1.87

6(3%)

14(7%

15(7%)

35(17%)

4(29%)

19(9%)

0(0%

23(11%)

58(28%)

8(4%)

7(3%)

58(28%)

73(35%)

6(3%)

29(14%)

0(0%

0(0%

35(17%

108(52%

12

poor

67

105

1.57

2(29%)

6(6%)

12(11%

PO(19%)

4(4%)

16(15%

0(0%4

)20(19%

10(38%)

1(1%)

4(4%)

20(19%)

25(24%)

3(3%)

14(13%)

0(0%

0(0%

17(16%

42(40%)

13

poor

65

131

2.07

2(29%)

4(3%)

11(8%)

17(13%)

3(2%)

20(15%

0(0%4

)23(18%

10(31%)

4(3%)

11(8%

B4(26%)

49(37%)

1(1%)

23(18%)

1(1%

0(0%

25(19%

74(56%)

14

poor

79

81

1.08

4(5%)

8(10%

10(129

)22(27%

P(2%)

17(21%

0(0%

)19(23%

M1(51%)

2(2%)

2(2%)

12(15%)

16(20%)

1(1%)

8(10%)

0(0%

0(0%)

9(11%)

25(31%

15

poor

79

104

1.39

1(1%)

5(5%)

12(12%

18(17%

5(5%)

11(11%

0(0%

16(15%)

34(33%)

3(3%)

3(3%)

27(26%)

33(32%)

1(1%)

9(9%)

2(2%)

0(0%

)12(12%

M5(43%)

Sub/Averag

£78.4

125.

1

1.58

15(2%

37(6%

)60(109

) 112(18{BB(3%

83(139

)0(09

h)101(16

6)213(34

%)18(3{27 (4%

151(249

196(31%

12(29

)83(13%

B(0%

0(0%)

98(16%

294(47%
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group

per

Time)

(min)

code

codeg

time

/
npt

npp

np

npr

npd

npu

nps

np_sub

total

Exc

105

13

|

1.25

3(2%)

0(0%)

0(0%)

1(1%)

0(0%)

0(0%

8(6%)

12(9%)

131(100%

Exc

69

71

1.09

7(10%)

0(0%)

1(1%)

6(8%)

1(1%)

0(0%

3(4%)

18(25%)

71(100%)

Exc

125

21

|

1.69

10(5%)

2(1%)

1(0%)

1(0%)

0(0%)

0(0%

1(0%)

15(7%)

211(1009

4

Exc

70
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2.1(

18(12%

0(0%)

6(4%)
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0(0%)

0(0%

9(6%)

43(299%)

147(100%

5

Exc
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13]

1.71
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0(0%)

3(2%)

3(2%)

0(0%)

0(0%

3(2%)

20(15%)

137(100%

Sub/Averag
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139.4

1.57

49(7%)

2(0%)
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21(3%
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0(0%

24(3%

108(15%897(100%

6

Mod
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15%

1.55
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8(5%)

5(3%)

6(4%)

4(3%)

0(0%
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37(24%)
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7

Mod

72
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1.42
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1(1%)
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0(0%)

44(43%)
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8

Mod

79
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1.71

7(5%)

0(0%)

1(1%)

1(1%)

0(0%)

0(0%

2(2%)

11(8%)

133(100%

9

Mod

77

17§

2.3]

21(12%

1(1%)

23(13%

4(2%)

1(1%)

0(0%

3(2%)

53(30%)

178(100%

10

Mod

115

10

B

0.9¢

7(7%)

0(0%)

7(7%)

1(1%)

1(1%)

0(0%

6(6%)

22(21%)

103(100%
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£87.8

134.
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116(2%)

0(0%
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11

poor

11d
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D

1.87
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0(0%)

5(29%)
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3(1%)
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2(1%)

40(19%)
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67
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1.57
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2(2%)
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0(0%

2(2%)

23(22%)

105(100%

13

poor

65
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2.07
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17(13%)
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14

poor
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6(7%)

0(0%)

1(1%)

5(6%)

1(1%)

0(0%
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15(19%)

81(100%)
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poor

79
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1.39

12(12%

0(0%)

1(1%)

4(4%)

0(0%)
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8(8%)

25(24%)

104(100%
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£78.4

125.

1

1.58

68(11%

J1(0%)

17(3%)

14(2%

1 (1%)
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16(3%

120(1990927(100%
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Appendix 5.2 The communication pattern of FTF
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Appendix 5.3 The details of the frequency distiidmitand percentage of the postings of VT

group cat [postscode S;:set:/ ppl | pp2 | pp3 | pp_sub pel pe2 pe3| pe_sub| p_total | cpl cp2 cp3 | cp_sub cel ce2 ce3| ce4 | ce_sub| c_total
1 lexc | 172 18[L 1.0914(8%)10(6%4)29(16%)53(29%(3%) [28(15%)[2(1%)35(19%)|88(49%) [LO(6%) [11(6%) [11(6%) [32(18%) [12(7%) |16(9%) [3(2%) [0(0%)31(17%)|63(35%)
2 lexc | 103 15p 1.5(7(5%) [11(7%])18(12%)36(23%)8(5%) |17(11%)|0(0%)25(16%)[61(39%) [16(10%) 15(10%) 15(10%)46(3094)5(10%) 16(10%)2(1%) |1(1%)34(22%)[80(52%)
3 lexc 7T 84 1.097(8%) [4(5%) [15(18%)26(31%)5(6%) [8(10%) [3(4%)16(19%)|42(50%) [8(10%) [6(7%) |12(149%4)26(31%)(5%) |6(7%) | 0(0%)0(0%)10(12%)[36(43%)
4 |exc 72 100 1.406(6%) [8(8%) [10(10%)24(24%)4(4%) [9(9%) |0(0%)13(13%)37(37%)[9(9%) |[4(4%) | 13(13%)26(26%415(15%)11(11%)0(0%) |0(0%)26(26%)/52(51%)
5 lexc 58 68 1.092(3%) [4(6%) [8(13%) |14(22%) |4(6%) [6(10%) [0(0%)10(16%)[24(38%)[7(11%) [5(8%) |2(3%) | 14(22%)11(17%)7(11%) |[1(2%)|0(0%)19(30%)[33(52%)
Sub/AveragE6.4({116.8 1.23 [36(6%) 37(6%4) 80(14%) 153(26%6) 26(4%) 68(12[&}1%) 99(17%)[252(43%]) 50(9%)41(7%) [53(9%) [144(25%) 57(10%)56(10%5(1%) [1(0%]) 120(21%9) 264 (459
6 |mod | 213 241 1.138(3%) [7(3%) [19(8%) [34(14%) |4(2%) |23(10%)[0(0%}27(11%6)[61(25%) [32(13%) 18(7%)[35(15%) 85(35%)26(11%|67(24%) [7(3%) [0(0%)90(37%)(L75(73%)
7 |mod | 114 148 1.3(12(8%)5(3%)|11(7%) [28(19%) [6(4%) [25(17%)[1(1%)32(22%)[60(41%) [LO(7%) [6(4%) |8(5%) | 24(16%]9(6%) |11(7%) | 4(3%)0(0%)24(16%)/48(32%)
8 [mod | 114 141 1.245(4%) [7(5%) [29(21%)41(29%)6(4%) [24(17%)[0(0%)30(21%)[71(50%) [9(6%) |5(4%) | 9(6%) | 23(16%B(6%) |15(11%)[1(1%) [0(0%)24(17%)|47(33%)
9 [mod | 114 113 1.017(6%) [8(7%) [17(15%)32(28%)6(5%) [20(18%)[0(0%)26(23%)[58(51%) [9(8%) |6(5%) | 8(7%) | 23(20%9(8%) |12(11%)[0(0%) [0(0%]21(19%)|44(39%)
10 |mod [125.6149.51.22[36(5%)29(4%)92(12%) 157(21%6) 30(4%) 111(15%) 1(0%) 192€)299(40%4) 65(9%])39(5%) |68(9%) |172(23%) 59(8%)105(14%) 13(2%) 0(0%) 177(24%6) 349(47
Sub/Average 75 10% 1.404(4%) [2(2%) [16(15%)22(21%)8(8%) [19(18%)|0(0%)27(26%)|49(47%) [5(5%) |4(4%) | 8(8%) | 17(16%4y(7%) |10(10%)/1(1%) [0(0%]18(17%)35(33%)
11 |poor | 71 89 1.257(8%) [7(8%) [9(10%) [23(26%) |6(7%) [11(12%)|0(0%] 17(19%)[40(45%) |4(4%) |5(6%) | 9(10%)18(20%)[7(8%) |18(20%)2(2%) [0(0%]27(30%){45(51%)
12 |poor | 62 81 1312(2%) [7(9%) [25(31%)34(42%)5(6%) [15(19%)|0(0%)20(25%)[54(67%) [3(4%) [1(1%) | 3(4%) | 7(9%) | 1(1%)| 7(9%)| 1(196)X0%)9(11%) | 16(20%
13 |poor | 464 59 1.284(7%) [4(7%) [13(22%)21(36%)5(8%) [14(24%)|0(0%)19(32%)[40(68%) [3(5%) [1(2%) | 1(2%) | 5(8%) | 4(7%)| 5(8%)| 0(0%6)X0%)9(15%) [14(24%)
14 [poor | 34 45 1.321(2%) |4(9%) |14(31%)19(42%)2(4%) [8(18%) [0(0%)10(22%)[29(64%) [2(4%) |1(2%) | 1(2%) | 4(9%) | 2(4%)| 3(7%)| 0(0Y6(0%)5(11%) | 9(20%)
15 [poor | 25 34 1.360(0%) [1(3%) |6(18%) [7(21%) [5(15%)3(9%) | O(0%)8(24%)[15(44%)[3(9%) |1(3%) | 7(21%)11(32%) [L(3%) |5(15%) [0(0%) [0(0%)6(18%) |17(50%)
Sub/Averagd7.6| 61.6| 1.31[5(4%) [9(7%) [33(24%) 47 (34%)12(9%) 25(18%)0(0%) 37(27%)[84(61%) [8(6%) |3(2%) | 9(7%) | 20(14%y(5%) [13(9%) |0(0%) [0(0%)20(14%)/40(29%)
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group

cat

posts

codeg
codes
postg

/
npt

npp

npi

npr

npd

npu

nps

np_sub

total

exc

181 1.0§

9(5%)

5(3%)

10(6%

6(3%

(0%

0(0%

0(0%)

30(17%

181(100%)

exc

15% 1.5¢

0(0%)

6(4%)

5(3%)

2(1%

1(1%

0(0%

0(0%)

14(9%)

155(1009%)

exc

84 1.09

0(0%)

3(4%)

2(2%)

0(0%

1(1%

0(0%

0(0%)

6(7%)

84(100%

AW |IDN|PF

exc

101 1.4(

4(4%)

1(1%)

7(7%)

0(0%

0(0%

0(0%

0(0%

12(12%

101(100%)

5

exc

63 1.09

1(2%)

2(3%)

3(5%)

0(0%

0(0%

0(0%

0(0%

6(10%)

63(100%)

Sub/Averag

116.8 1.23

14(2%)

17(3%

7(5%

8(1%4

P(0%

0(0%

0(0%

68(12%

584(100%))

6

mod

241 1.13

2(1%)

0(0%)

3(1%)

0(0%

0(0%

0(0%

0(0%

5(2%)

241(100%6)

7

mod

148 1.3¢

27(18%

5(3%)

7(5%)

1(1%

0(0%

0(0%

0(0%)

40(27%

148(100%)

8

mod

141 1.24

12(9%)

4(3%)

5(4%)

2(1%

0(0%

0(0%

0(0%)

23(16%

141(100%)

9

mod

113 1.01

6(5%)

2(2%)

2(2%)

1(1%

0(0%

0(0%

0(0%)

11(10%

113(100%

10

mod

149.p1.22

49(7%)

16(2%

6(3%

9(1%

(0%

0(0%

0(0%)

100(139

) 748(100%6)

Sub/Averag

10% 1.4(

2(2%)

5(5%)

0(9%)

5(5%

0(0%

0(0%

0(0%

21(20%

105(100%)

11

poor

89 1.2§

0(0%)

1(1%)

1(1%)

2(2%

0(0%

0(0%

0(0%

4(4%)

89(100%

12

poor

81 1.3]

4(5%)

4(5%)

1(1%)

2(2%

0(0%

0(0%

0(0%

11(14%

81(100%)

13

poor

59 1.2§

1(2%)

1(2%)

3(5%)

0(0%

0(0%

0(0%

0(0%

5(8%)

59(100%

14

poor

43 1.37

1(2%)

4(9%)

1(2%)

1(2%

0(0%

0(0%

0(0%]

7(16%)

45(100%)

15

poor

34 1.36

0(0%)

1(3%)

1(3%)

0(0%

0(0%

0(0%

0(0%]

2(6%)

34(100%

Sub/Averag

£17.6

61.6(1.31

2(1%)

6(4%)

5(4%)

1(1%

0(0%

0(0%

0(0%)

14(10%

138(100%)
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Appendix 5.4 The communication pattern of VT
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Appendix 6.1

TEAM CONTRACT
Complete the details below and hand a copy to ydor

Team Number or Name:

] Our team has completed a team operating guidedinest and has agreement on
expected team behaviour
] Our team has agreed that our desired mark is

It is agreed that the members of this team will:

1. Keep to the team operating guidelines.

2. Keep team members informed of any unforesedicudtfes that could affect our
ability to keep to our guidelines (e.g., illnesscident etc).

3. Keep the tutor informed of our group’s progress.

4. Share the overall project mark equally OR
Have 10% individual / 10% team mark. (Please tic& box)

5. Inform the Tutor/Unit Coordinator of any conflizetween team members by
Week 9.

Note: Removal of any team member is consideredtadaort and could only happen after a process of
negotiation between the team members and the omitimator. Negotiation would include an
opportunity to resolve problems. Action to requegtam member’s removal must be taken by Week 9.
The excluded group member would be required to ¢e@pn individual project to an equivalent

standard to that of a team.

Name Signature Date
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Appendix 7.1 Comparing this stud

y’s findings witbrBia’s findings

Bordia’s Findings This Study’s Findings Suppor

CMC groups take longer to compl(in this study, the time for FTF and VT is théNo

the allotted task same. Thus, this study has no relative finding
corresponding to this finding

In a given time period CMC groupd/T members’ perception of performance isYes

produce fewer remarks than FTF |lower than FTF

groups

CMC groups perform better than |In this study, task type is a fixed variable. |No

FTF groups on idea generation tasksus, this study has no relative finding
corresponding to this finding

There is greater equality of
participation in CMC groups

In this study, participation is not a measur

corresponding to this finding

factor. Thus, this study has no relative findﬁ

e
g

When time is limited, CMC groups
perform better than FTF groups of
tasks involving less, and worse or
tasks requiring more,
social-emotional interaction. Giver
enough time, CMC groups perforn
as well as FTF groups

In this study, the time and task type for FT
and VT is the same. And the task type is a
fixed variable. So, this study has no relativ
finding corresponding to this finding
|
X

s\[e]

There is reduced normative sociallln this study, social pressure has not been|No

pressure in CMC groups. examined. Thus, this study has no relative)
finding corresponding to this finding

Perception of partner and task is |In this study, perceptions of partner and tagks

poorer in CMC groups. have not been examined. Thus, this study|has
no relative finding corresponding to this
finding

In CMC, evaluation of the In this study, medium and task type are fixgdb

communication partner is poorer |variable. Thus, this study has no relative

under conditions of limited time. |finding corresponding to this finding

Evaluation of the medium is

influenced by the type of the task

There is higher incidence of In this study, incidence of uninhibited No

uninhibited behaviour in CMC behaviour has not been examined. Thus, this

groups study has no relative finding corresponding to

this finding

332




CMC induces a state of In this study, a state of deindividuation hagNo

deindividuation, which in turn leadsiot been examined. Thus, this study has no

to uninhibited behaviour relative finding corresponding to this finding

CMC groups, as compared to FTRIn this study, choice shift and attitude chan®

groups, exhibit less choice shift onhave not been examined. Thus, this study|has

attitude change no relative finding corresponding to this
finding

Appendix 7.2 Comparing this study’s findings wiktetfindings of section 2.2.2

The Findings of Section 2.2.2 This Study’s Findings Support

The performance of CMC is worséV/T members’ perception of performance isyes

than FTF lower than FTF

The satisfaction of CMC is lower |VT members’ perception of satisfaction is |Yes

than FTF lower than FTF

CMC groups take longer time to |In this study, the time for FTF and VT is thé&o

complete the tasks same. Thus, this study has no relative finding
corresponding to this finding

It is more difficult for CMC to From the analysis of interview and the  |Yes

coordinate the task discourse, it is difficult for VT to
coordination the tasks

Communication effectiveness is stiftom the analysis of interview and the  |confirm

ambiguous discourse, communication effectiveness fov T<FTF
VT is worse than FTF

CMC presents higher participation In this studytipgation has not been No
examined. Thus, this study has no relative
finding corresponding to this finding

Social relationships is not easy to|beom the analysis of interview and the Yes

built for CMC discourse, social relationghis not easy to b
built for VT than FTF

CMC shows higher conflict In this study, conflicgsnot been found in |[No
both FTF and VT.

The decision quality of CMC is  |In this study, decision quality has not beenNo

worse than FTF examined. Thus, this study has no relative
finding corresponding to this finding

CMC is excellent in the idea In this study, task type is a fixed variable. [No

generation tasks Thus, this study has no relative finding
corresponding to this finding
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