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ABSTRACT 

Virtual teams are becoming more common in today's businesses. They 

mostly interact through information and communication technologies (ICTs) 

due to the geographical distance existing between teammates. Prior research 

has found that this lack of face-to-face interaction creates new challenges for 

organizations and their managers. Most of these challenges are related to 

processes involved in interpersonal relationships like communication, trust and 

collaboration. These three processes have been recognized as essential to the 

performance of the team and its quality of outcomes. Furthermore, several 

types of virtual team have emerged, each one with its own challenges. At first, 

virtual teams were essentially temporary, but in the last decade, ongoing teams 

have become more prevalent. 

 Firstly, this study intends to explain the differences between temporary 

and ongoing virtual teams in terms of communication, trust and collaboration 

quality. And secondly, this study proposes a model based on mediation to 

explain and understand the relationship by which communication and trust are 

antecedents of collaboration.  

A mixed research method was used where quantitative analysis was 

conducted on virtual team members to study the differences between the two 

types of team and to study the nature of the relationship between 

communication, trust and collaboration. Then a qualitative analysis was 

conducted to help explain the interesting findings of the quantitative analysis. 

This study highlights two main findings. The first is that ongoing virtual 

teams have higher levels of almost all communication, trust and collaboration 

processes than temporary ones. And the second is that trust has a mediating 

effect between communication and collaboration.  

This analysis could help organizations and their managers to be more 

accurate in their decisions about the type of team to be formed and the means 

and style of communication to be used during its lifetime. It will allow them to 

increase the efficiency, performance and quality of outcomes of the virtual team 
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Chapter 1 – Introduction 

1.1 Introduction 

With the Internet revolution of the 1990s, the world became a global village. 

The distance separating people shrank and a new era for organizations began.  

The development of information technologies, like the Internet revolution of the 

90s and the mobile revolution of recent years, has provided the necessary 

infrastructure to support the development of new organizational structures. One 

of the changes that this revolution has brought to organizations is the creation of 

a new kind of team, in addition to the conventional face-to-face team: the virtual 

or distributed team.  Thanks to information and communication technology 

systems, such teams can communicate across the globe.  These new channels 

of communication, however, have created new challenges. One of these 

challenges is the lack of interpersonal relationships. Trust is deeply affected by 

this lack [Grabner-Krautera & Kaluschab, 2003] as it depends on interpersonal 

relationships and is critical to the proper functioning of a team.  Team leaders 

need to find new techniques in order to overcome this problem and generate a 

high level of collaboration. 

Five key factors have been identified by Bergiel et al [2008] as vital to the 

formation of a successful virtual team. These five factors are: trust, 

communication, leadership, goal setting and technology. This study focuses on 

the relationship between trust and communication in order to help team leaders 

to use ICTs1 in the most effective way and improve collaboration within teams.  

 

1.2 Aim of the research 

Collaboration processes are critical for work teams to accomplish their goals 

in the most efficient way [Boughzala, et al., 2012]. The processes are complex 

                                            

 

 

1 Stands for "Information and Communication Technologies." ICT refers to technologies that 
provide access to information through telecommunications 
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and much research has been dedicated to finding and understanding their 

antecedents and relationship [Gray & Wood, 1991]. As will be developed in the 

framework section (Chapter 3), two factors were identified as essential for the 

proper development of collaboration: communication and trust. These factors, 

being reliant on interpersonal relationships, are more difficult to develop and build 

in an environment where face-to-face relationships are almost non-existent, such 

as virtual teams [Grabner-Krautera & Kaluschab, 2003]. Furthermore, both these 

factors are usually built and developed over time [Mayer, et al., 1995; Webb, 

1975]. Thus, the dimension of time is also an essential factor in the development 

of the team's collaborative processes.  

The aim of this study is to get a better understanding of the impact of 

communication and trust on collaboration processes in virtual teams. To achieve 

this goal, the study will first analyze the levels gap (if existing) of trust, 

communication and collaboration between temporary virtual teams and ongoing 

ones, in order to study the impact of the dimension of time. Then, it will study the 

relationship that exists between them in order to identify the factors which are 

most essential to the development of collaboration processes depending on the 

purpose of the team. Finally, it will study whether the dimension of time beyond 

its assumed impact on the strength of various factors also has an impact on the 

relationship itself. The findings of this study could help organizations to increase 

their efficiency, performance and quality of outcomes in order to be more 

competitive. 

 

1.3 Rationale of the research 

1.3.1 Collaboration 

Collaborative teams have been found to be most effective at achieving and 

enhancing an organization's strategy [Boughzala, et al., 2012; Peters & Manz, 

2007]. Much research has been conducted to identify the antecedents of 

collaboration in order to increase a team's effectiveness and the level of its 

outcomes [Mattessich, et al., 2001; Peters & Manz, 2007; Liedtka & Whitten, 

1997; Osman, 2004]. The effectiveness of a team and the level of its outcomes 

will allow one to specify whether the team is a successful one or not. 
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In the current highly competitive climate, organizations must be dynamic, 

innovative and able to adapt quickly to new situations.  Therefore, 21st-century 

organizations need teams to solve problems and conflicts, to share information 

and knowledge, to make the right decisions, to be innovative and creative. The 

quality and level of these attributes will define the nature of team collaboration, 

and then this collaboration will lead to improved team performance [Peters & 

Manz, 2007]. 

. 

1.3.2 Communication   

The quality of communication has effects on team collaboration and 

performance [Mattessich, et al., 2001; Qureshi, et al., 2006; Hosley, 2010].  These 

effects can be positive or negative depending on communication channels and 

styles. Therefore, communication is identified as an important process for any 

team. However, it is especially important for virtual teams. Communication is not 

only an important process; it is a real challenge in a virtual environment due to 

different cultures, time zones and the distances involved. The lack of physical 

contact makes it more difficult to establish strong relationships and bonds, making 

the communication process more challenging [Grabner-Krautera & Kaluschab, 

2003]. 

Two aspects of communication can be identified within the team, Task-

oriented communication and Social/Relationship-oriented communication [Lau, et 

al., 2000; Jarvenpaa & Leidner, 1999; Huang, 2010; Misiolek, et al., 2012]. The 

task dimension focuses on how well goal setting, project information, tasks and 

deliverables are being handled through communication. In other words, task-

oriented communication moves the team forward in the accomplishment of its 

tasks and includes such communication as planning and scheduling work, 

coordinating subordinate activities, and providing necessary supplies, equipment 

and technical assistance [Yukl, 2012]. The relationship dimension provides the 

basis and desire for team members to communicate with each other over time. 

Relationship-oriented communication's aim is to maintain a positive psycho-social 

dynamic within the team, such as showing trust and confidence, acting in a 

friendly and considerate way, trying to understand subordinates’ problems, 

helping to develop subordinates and further their careers, keeping subordinates 
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informed, showing appreciation for subordinates' ideas and providing recognition 

for subordinates' accomplishments [Yukl, 2012]. 

 

1.3.3 Trust 

Trust has been identified by several scholars as an important ingredient in 

collaboration [Johnston, et al., 2004; Martínez-Miranda & Pavón, 2012]. The 

nature of this relationship between trust, collaboration and performance is still 

unclear.  Some scholars argue that trust has a direct, well-defined impact on 

collaboration and performance. Others argue that trust is a moderator-mediator 

factor and therefore it has an indirect effect on success [Marguin, 2010]. 

Over the years, many trust models have been developed.  Based on the 

concept that trust may have rational and emotional roots, two types of trust can 

be identified for collaboration in organizations, cognitive- and affective-based trust 

[Lewis & Weigert, 1985].  When trust is based on cognition, individuals employ 

rational thought in order to trust others.  Cognition-based trust refers to trust that 

is based on performance-relevant cognitions such as competence, responsibility, 

reliability, and dependability. It is hoped that other people will fulfill their roles and 

that their actions are consistent with their speech. But when the interaction 

between the parties is intense, the emotional and mutual investment in the 

relationship becomes primordial; this is where the affective side of trust comes 

into play. The emotional attachment created by this intense interaction 

emphasizes empathy, affiliation and rapport, based on a shared regard for the 

other person.  

 

1.3.4 Virtual Teams  

The nature of the virtual team can have consequences on the quality and 

types of communication and trust as well as on the level of collaboration.  The 

nature of the virtual team can be defined by several parameters. The common 

parameters explored in virtual team research are based on distance, culture and 

time-zones [Jarvenpaa & Leidner, 1999; Martins & Schilpzand, 2011; Kayworth & 

Leidner, 2002]; that is "is the team a local or a global one?" This study investigated 

another parameter based on time; that is: "did the virtual team work on a task or 
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project with a deadline?" and therefore, is it a temporary team or "did the virtual 

team work on a permanent basis and over time?" and therefore is it an ongoing 

team [Panteli & Duncan, 2004]? Trust building and its development will also be of 

a different nature if we are managing a temporary team as opposed to an ongoing 

team. In a virtual temporary team, the focus must be on the cognitive dimension, 

the team does not have the time or the motivation to develop affective 

relationships [Xiao, Wei; Wei, Qing-qi;, 2008]. On the other hand, in a virtual 

ongoing team, we need to develop both the cognitive and affective dimensions. 

In the virtual ongoing team, the affective dimension must play a primordial role if 

we wish to foster good interpersonal relationships throughout the team's lifetime 

[Saunder & Ahuja, 2006]. 

 

1.4 Research questions and assumptions 

1.4.1 Questions 

The first objective of this study was to check whether the nature of the team, 

i.e. the ongoing or temporary team, has an impact on the different interpersonal 

relationships. The study tried to provide an answer to the following questions: 

 Is there a difference in the levels of task- and relationship-oriented 

communications between temporary and ongoing virtual teams? 

 Is there a difference in the levels of cognitive- and affective-based trust 

between temporary and ongoing virtual teams? 

 Is there a difference in the levels of collaboration between temporary 

and ongoing virtual teams? 

The second objective of the study was to get a better understanding of the 

relationship between communication, trust and collaboration. For the purpose of 

this study, two types of communication style (task- and relationship-oriented) and 

two types of trust (cognitive- and affective-based) were used as a theoretical 

framework. Still within the framework, the researcher of this study has defined 

collaboration as a set of five processes (problem solving, knowledge sharing, 

decision making, innovation and creativity, conflict management). These 

processes are highly related to collaboration as described in the literature review 

section (Section 2.5). The study investigated two parameters: the existence of 

relationships (including the strength) between these variables and the interactions 
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between them. 

 The second set of questions that this study tried to answer: 

 Is there a relationship between the two communication types and the 

two trust types? What is the nature and strength of this relationship? 

 Is there a relationship between the two communication types and the 

five collaboration processes? What is the nature and strength of this 

relationship? 

 Is there a relationship between the two trust types and the five 

collaboration processes? What is the nature and strength of this 

relationship? 

Then, relating to the interaction between the variables, the study tried to 

answer the following questions: 

 Does cognitive- and affective-based trust play a role between the level 

of both task- and relationship-oriented communication and the five 

collaboration processes? What kind of role is it? Is there a difference 

depending on the type of interpersonal communication and 

interpersonal trust? 

The last investigation involved joining the two first objectives and checking 

the impact of the nature of the team (temporary or ongoing) on the interaction 

between the three variables (communication, trust and collaboration) 

 Does cognitive- and affective-based trust, play the same role between 

communication and collaboration in temporary and ongoing teams? 

1.4.2 Assumptions 

To answer these questions, several assumptions were formulated. These 

assumptions were divided into three major sets. The first set of assumptions 

aimed to answer the first objective as describe above. This set assumed that the 

levels of trust, communication and collaboration within virtual teams are higher in 

ongoing teams than in temporary ones. This set of assumptions was split into 

three sub-sets. The first one dealt with trust (affective- and cognitive-based). The 

second one with communication (relationship- and task-oriented). And the third 

and last one dealt with collaboration, which was defined in the present study by 

five processes as described above. 

The second set of assumptions aimed to answer the second objective and 

therefore to explore the relationship between the three variables (trust, 
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communication and collaboration). Based on the framework of this study, the 

assumptions assumed that a mediation relationship exists between these three 

variables where trust is mediating the relationship between communication and 

collaboration. To test these assumptions, the study firstly checked the existence 

of correlation between these variables and then tested the mediation model. This 

set was also divided into two sub-sets. The first dealt with the relationship 

between relationship-oriented communication and collaboration where trust acts 

as a mediator and the second tested the relationship with task-oriented 

communication rather than relationship-oriented. 

The last assumption aimed at fulfilling the last objective. That is to determine 

if trust plays the same role as a mediating variable in both ongoing virtual teams 

and temporary ones. The study assumed that on the one hand, affective-based 

trust has a stronger effect than cognitive-based trust on the relationship between 

communication and collaboration within ongoing teams. On the other hand, 

cognitive-based trust has a stronger effect than affective-based trust on the 

relationship between communication and collaboration within temporary teams. 

 

1.5 Overview of research design 

The study used the mix method, both quantitative and qualitative 

approaches, to investigate the above assumptions. This method of improved 

understanding arises when quantitative [numbers, trends, generalizability] and 

qualitative [words, context, meaning] approaches offset the different weakness of 

the two approaches.  Among the existing mixed methods research designs, the 

explanatory sequential design was used where firstly, quantitative data collection 

and analysis were conducted, followed up with qualitative data collection and 

analysis. The reasoning is that, via a large quantitative web-survey, the 

relationship between the variables can first be analyzed, then unexpected and 

key findings can be determined. After that and with the help of open-ended 

questions via a web-survey, the study tried to understand the reasons for these 

unexpected and key findings. This was done with the end goal of providing a 

deeper understanding of the collaborative processes. Explanatory studies are 

used when the intent is to conduct a qualitative phase of the study in order to help 
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explain the previous quantitative results [Creswell & Plano Clark, 2011]. 

 

1.6 Structure of the thesis 

The thesis structure consists of eight chapters. 

The first chapter is an introduction to the dissertation where a description of 

the context and background of the research is given to the reader. The aim is to 

explain the importance of the research subject and to give relevant information 

about the research environment; that is the virtual environment in the modern 

organization. Then, the chapter presents the research questions including the 

ensuing assumptions where the questions and assumptions are divided into three 

major groups. A brief review of the research methodology is also conducted to 

explain the approach of this study. And finally, the structure of the thesis is 

described with a short description of each of the chapters. 

 

The second chapter consist of a literature review of the current knowledge 

and theories relevant to the research area. The topics covered by the literature 

review are virtual teams, including their challenges; interpersonal communication; 

interpersonal trust and collaboration processes. In addition, this chapter includes 

two more sub-sections to get a broader view of the research environment which 

are ICTs and team leader roles within the teams.  

 

In the third chapter, the research framework is presented based on several 

studies, theories and models. The framework assumes that higher levels of trust, 

communication and collaboration are expected in ongoing teams rather than in 

temporary ones. In addition, the framework also assumes that a significant 

correlation exists between these three factors. And finally, the framework shows 

that a mediating effect of trust between communication and collaboration can be 

expected. 

 

In the fourth chapter, the research model that has been developed is 

presented, based on the study framework defined in the previous chapter. As the 

model is a mediation model, a description and explanation of mediation models 
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is also included in this chapter. This chapter closes with a detailed presentation 

and enumeration of the research questions and hypotheses. This presentation 

also includes all the sub-hypotheses that flow from the main hypotheses.  

 

The next chapter, the fifth one, is about the research methodology that has 

been chosen for investigating and validating the research questions. Two main 

topics are elaborated upon: methods of research design and data analysis. The 

description of research design provides an introduction to mixed method research 

followed by an explanation of explanatory sequential design. The data analysis 

methods topic is divided into quantitative and qualitative sub-topics. Both sub-

topics include the reasons for the methods used in the analysis as well as a 

comprehensive description of them. 

 

The next two chapters (six and seven) deal with the data collection process, 

data analysis and the results. The sixth chapter concerns the first phase, that is 

the quantitative phase, and the seventh chapter concerns the second phase, that 

is the qualitative one. The sixth chapter begins with a description and explanation 

of the sample design and sample size, the variables measurement design and a 

preliminary test of the variables' items in the form of question testing and 

Cronbach's alpha test. The parametric assumption and factor analysis are then 

checked before running the data analysis itself. Finally, a complete description of 

the data analysis concludes this chapter based on statistical techniques for each 

one of the hypotheses and sub-hypotheses, including the results of these 

analyses. 

 The seventh chapter also begins with a description and explanation of the 

sample design and sample size of the qualitative sample, followed by the 

qualitative questionnaire design based on open-ended questions and its testing. 

Then the data analysis is developed through Conceptualization, Coding, and 

Categorization of the data collected where thematic networks are designed and 

explained based on a thematic analysis. 
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The last chapter (chapter eight) discusses the findings of both the 

quantitative and qualitative aspects of the research. First, the quantitative results 

are summarized and interpreted. Then, the same is done with the qualitative 

results, i.e. they are summarized and interpreted. Next, the results are connected 

in order to discuss to what extent and in what ways the qualitative results help to 

explain the quantitative results. Finally, the implications of these findings for 

organizations are exposed. These implications will give them a better 

understanding of the collaboration process and mechanism in virtual teams, 

allowing them to increase their efficiency, performance and quality of outcomes 

in order to be more competitive. 

 



11 
 
 

 

Chapter 2 – Literature Review 

2.1 Introduction 

Collaboration is an essential ingredient in the success of organizations 

[Boughzala, et al., 2012]. Many of them organize training and seminars for their 

teams on a periodic basis in order to increase the level of collaboration and 

cooperation. Collaboration has been recognized as a process that can create 

outcomes that cannot be achieved by an individual alone [Peters & Manz, 2007]. 

Virtual teams, because of the distances between the teammates, need to develop 

ways for creating successful collaboration without face to face training or 

seminars, but with the help of E-collaboration tools [Hosley, 2010]. 

"Communication and collaboration are the two most important factors in team 

success. A virtual environment fundamentally transforms the ways in which teams 

operate" [Duarte & Snyder, 2011]. These E-collaboration tools are built on ICTs 

which allow teammates to communicate with each other on social and task 

dimensions. At first, virtual teams were created for limited time project or task 

purposes [Julsrud, 2008]. Therefore, swift trust [Meyerson, et al., 1996], based on 

cognitive trust only, was developed in this environment because of the temporary 

nature of the team. But in recent decades, other virtual teams called distributed 

work groups [Julsrud, 2008] have been created for ongoing tasks which have a 

permanent character and therefore swift trust is not enough to maintain a high 

level of trust. Affective trust, besides cognitive trust, will be a necessary ingredient 

in maintaining a high level of trust in such teams [De Jong & Elfring, 2010]. 

Communication and trust have been raised several times as components for team 

collaboration building [Barczak, et al., 2010]. In order to develop and maintain 

good communication [Sivunen , 2008] and trust [Webber , 2002], team leaders 

have to play a positive role in their team. Through a review of the literature, the 

main concepts that have been raised are defined: Collaboration, Virtual Teams 

(Temporary and Ongoing), Communication (Task and Relationship dimensions) 

especially via ICT, Trust (Cognitive and Affective dimension) and finally, Team 

leaders and their influence on their team in building effective communication, trust 

and collaboration. 
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2.2 Virtual Teams (VTs) 

2.2.1 Definition 

Salas et al. [1992] provide a good working definition of a team as "a 

distinguishable set of two or more people who interact dynamically, 

interdependently, and adaptively towards a common and valued 

goal/objective/mission, who each have been assigned specific roles or functions 

to perform". Salas et al. [1992] extend the definition, stating that virtual teams or 

distributed teams "have a limited life-span of membership". However, in recent 

decades, ongoing virtual teams, which will later be defined, have also emerged. 

Therefore, a more general definition is needed to define these teams. Hertel, 

Geister, and Konradt [2005] define virtual teams as: “distributed work teams 

whose members are geographically dispersed and coordinate their work 

predominantly with electronic information and communication technologies 

(email, video-conferencing, telephone, etc.)". It is widely agreed by scholars that 

the main element which defines a virtual team is that it comprises people who 

work together and are often dispersed across space, time, and/or organizational 

boundaries; furthermore, these groups of people collaborate and communicate 

through electronic technologies commonly called ICTs [Ebrahim, et al., 2009; 

Hertel, et al., 2005]. Hertel, Geister, and Konradt [2005] resume these two aspects 

of virtual teams (dispersed across space/time and communicate through ITCs) 

when they define them as: “distributed work teams whose members are 

geographically dispersed and coordinate their work predominantly with electronic 

information and communication technologies (email, video-conferencing, 

telephone, etc.)".  

 

2.2.2 Virtual team vs. Face-to-face team 

Traditional teams are known as face-to-face teams or collocated teams, in 

which the whole team is mostly working in the same space-time whereas virtual 

teams are not. Thus, virtual teams are different in several ways. Many researchers 

have tried to characterize the differences between virtual teams and face-to-face 

teams.  According to Chudoba et al. [2005], there are six discontinuities – 
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geography, time, culture, work practices, organization, and technology – that 

capture distinctive aspects of the virtual team environment. Based on several 

former studies, Kuruppuarachchi [2009] made a comparison between virtual 

teams and face-to-face teams where he divided the comparison into two major 

groups. The first group of comparison concerned team communication. He 

defined a face-to-face team as a team with rich communication based on face-to-

face contact which is always available and, with regular personal interactions that 

support the building of relationships and trust. Conversely, communication in 

virtual teams is heavily reliant on electronic forms of communication, often 

asynchronous media with several drawbacks. Thus, it requires careful planning 

for team integration and communication and also requires clear and precise 

communication, as immediate feedback or clarification is difficult. He also 

observed that in such communication problems can go unnoticed and that there 

is a lack of opportunities for building relationships and trust. The second group of 

comparison that he defined was based on team structure and leadership. He 

noted that in a face-to-face team, well-developed traditional team leading 

concepts can be used, monitoring of work of the team members is not difficult and 

the supervisor can motivate the members knowing their attitudes and 

requirements. Further, in this kind of team it is easy to implement effective 

reporting procedures and a common set of standards for various processes, 

including quality control. In contrast, virtual teams are much more complex to 

manage and lead, as Kuruppuarachchi [2009] noticed. In this kind of team, team 

leaders need to have skills to manage the diversity of the team's membership, 

crossing national boundaries and different time zones. They also need to be able 

to supervise without having direct observation of team members’ work and work 

progress. The team leaders might have to set up different reward systems, as it 

is difficult to admire well-done work and motivate members. The establishment of 

standards for team processes, including quality control, could be complex and 

different assessment systems may be required for work, work structures, and 

work processes. Further, self-motivation and self-judgment are often required 

from team members. Despite the complexity of virtual team formation and 

development and despite several drawbacks (Table 1), these days most 
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organizations have teams which are working as virtual teams across distances, 

especially global ones. The reason is that with these drawbacks come also some 

crucial benefits that can overcome the disadvantages (Table 2). Martins et al. 

[2004], in a major review of the literature on virtual teams, conclude that "Virtual 

Teams are increasingly prevalent in organizations and, with rare exceptions all 

organizational teams are virtual to some extent". 

 

Table 1 - Virtual team drawbacks [Kuruppuarachchi, 2009] 

Drawbacks 

• Ineffective communication in the absence of face-to-face communication 

• Loss of vision—members may not know the goals and objectives clearly 

• Structure may not fit the organization or operational environment 

• Resistance to unstructured nature of teams 

• Additional cost for setting up remote offices 

• Too many members are possible on a team 

• Lack of permanent reports or reports are not available centrally 

• Lack of visibility of the work of the team members, including their workload and 
progress 

• Conflicts are often invisible and complex—they could even be site-specific 

• Quality control is difficult 

• Some members may not be psychologically fit for virtual teams 

• Supervision and monitoring and performance management are difficult 

• Require managing multiple time zones, different cultures, and languages 

• Require developing skills of employees on special virtual teaming supporting 
applications 

• Require developing skills of individual members to work in virtual teams 
 

Table 2 - Virtual teams benefits [Kuruppuarachchi, 2009] 

Benefits 

• Financial gains through improved productivity, reduced cost, reduced travel time, 
etc. 

• Increased competitive advantages and improved customer satisfaction 

• More flexibility on working hours for employees 

• Improved business processes and cross-functional and cross-divisional 
interactions 

in the organizations 

• Skilled, qualified, and talented workforce is possible regardless of the distance 

• Availability of a pool of employees regardless of location, and possibility of easily 

expanding the workforce 

• Enhanced information dissemination and knowledge sharing within the 
organization 

• Stimulation of creativity and innovation most likely due to diversity of the workforce 

• Creation of opportunities for employees in remote offices 

• Flexibility in resource allocations and work scheduling 

• Speed up product development and project management 
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2.2.3 Trust and Communication as Virtual Team challenges 

Thus, this virtual environment poses some challenges for this particular type 

of team.  In their research, Kirkman et al. [2002] described five challenges to the 

success of virtual teams.  Building trust within this kind of team is the first 

challenge. They explain: "Most consultants and researchers agree that building 

trust is the greatest challenge in creating successful virtual teams and 

organizations". Trust building, development and maintenance are also described 

among the principle challenges in virtual teams due to the lack of time to interact, 

the lack of history, the lack of physical contact, the lack of face to face 

communication, etc [Mumbi, 2007]. Mumbi [2007] also affirmed, based on a study 

by Kayworth and Leidner [2002] that communication represents one of the most 

critical activities performed by virtual groups and presents a number of challenges 

for project managers tasked with implementing a virtual work environment. 

Similarly, Grabner-Krautera and Kaluscha [2003] argued that the lack of physical 

contact makes it more difficult to establish strong relationships and bonds that 

lead to high levels of trust, making the communication process more challenging. 

These arguments were empirically verified by a study on cross-functional 

distributed teams [Zolin, et al., 2003]. Thus, creating an effective communications 

strategy is considered one of the biggest issues for virtual team, just as is the 

case with trust building [Dagan & Mandell, 2006]. 

 

2.2.4 Different types of virtual team 

In recent decades, much research has been conduct to try and better 

understand the process of trust building and communication within these virtual 

teams. To get a better understanding of these processes, researchers have 

studied trust building and communication in different kinds of virtual teams. Some 

studies have been conduct in global virtual teams [Jarvenpaa & Leidner, 1999; 

Martins & Schilpzand, 2011] and others in temporary virtual teams [Panteli & 

Duncan, 2004; Piccoli & Ives, 2003]. The differentiations between local virtual 

teams vs. global ones as well as temporary virtual teams vs. ongoing ones are 

the most common in the literature. 
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2.2.5 Global virtual teams and Local virtual teams 

The local virtual team refers to a team of people that are located in a 

common geographic area and that share the same culture most of the time. In 

contrast, a global virtual team's members are separated by larger distances and 

differ in terms of cultural backgrounds [Nikoi & Boateng, 2014]. Such differences 

have impacts on several aspects of interpersonal relationships within the team; 

the quality of communication and the level of trust are among these aspects [Dube 

& Pare, 2001].Based on previous studies, Martins and Schilpzand [2011] argue 

that developing and maintaining trust is more difficult in global virtual teams than 

in virtual teams in general. Therefore, they continue, the whole process of 

achieving trust in global virtual teams is more difficult than in local virtual teams.  

 

2.2.6 Temporary virtual Teams and Ongoing virtual Teams 

The other common differentiation in the literature is not dependent on 

geographical and cultural parameters like local and global virtual teams but on the 

longevity of the team. A temporary virtual team is characterized by discontinuity; 

it exists only to accomplish a specific task or a timely project, and then 

disassembles [Panteli & Duncan, 2004; Julsrud, 2008]. On the contrary, an 

ongoing virtual team is described as a team with continuity in the membership of 

the group; that is, a group a people working on a permanent basis and dealing 

with ongoing issues [Julsrud, 2008]. 

 In his research, Julsrud [2008] refers to three kinds of teams working in a 

virtual environment.  The first is known as a virtual task force.  This group initially 

forms as a result of an acute or unexpected situation.  The second kind of team 

defined by Julsrud as a virtual team is a group formed for a limited period of time 

in order to solve certain pre-defined tasks.  Both of these kinds of team are 

temporary most of the time.  Finally, Julsrud dubs the third kind of team a 

distributed work group. This group contains people from different geographical 

units within the same organization.  Such teams are usually of a more permanent 

nature than virtual teams, as they work on an ongoing basis. 

In the last decade of the 20th century and the first few years of the 21st 
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century, virtual teams were mostly based on temporary teams.  Most of these 

teams were project teams [Mankin, et al., 1996; Pulnam, 1992], task forces 

[Hackman, 1990], or short-term project teams [Cohen, 1993]. Usually, temporary 

teams worked on non-routine, highly skilled technical or administrative projects, 

such as developing a new product or information system [Saunder & Ahuja, 2006]. 

Over the past few years, the second kind of team—the ongoing or long-term 

team—has also become more prevalent in the virtual context.  This kind of team 

is dubbed a functional team [Hellriegel, et al., 1998] or work team [Pulnam, 1992; 

Mankin, et al., 1996]. These teams are typically characterized by cyclically 

recurring activities, and their members expect to be working together on future 

tasks [De Jong & Elfring, 2010].   

Saunder & Ahuja [2006] defined these two kinds of team as follows: 

"Temporary teams engage in a single task, or, at most, a few tasks, to accomplish 

their goal. Their tasks are concrete and finite. On the other hand, ongoing teams 

are long term, often requiring multiple or repeated tasks to accomplish the many 

or recurring goals that are established at their inception or evolve over time". 

Most scholars have based their work on  temporary virtual teams [Misiolek, 

et al., 2012] and therefore they have developed theories like swift trust [Meyerson, 

et al., 1996] – based on cognitive trust for quick team trust building. Ongoing 

teams tend to be more focused on interpersonal relationships, which increase the 

impact of trust dynamics on team member interactions [Karau & Kelly, 2004; 

Saunder & Ahuja, 2006]. Unlike swift trust, which is highly fragile and temporal, 

ongoing teams must develop trust not only based on the cognitive dimension, but 

also on the affective dimension. These two dimensions of trust will be developed 

later in this chapter. 

 

2.3 Communication within a Team 

2.3.1 Team communication 

Scholarly literature provides evidence that quality of communication has 

effects on team collaboration and performance [Hassall, 2009]. These effects can 

be positive or negative depending on communication channels and styles. 

Therefore, communication is identified as an important process for any team. 
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However, it is especially important for virtual teams [Saunder & Ahuja, 2006; Zofi, 

2012]: "At the core of any virtual team process is communication" [Powell, et al., 

2004]. Communication is not only an important process, it is a real challenge in a 

virtual environment [Mumbi, 2007] due to different cultures and time zones, as 

well as the distances involved. The geographical separation of team member 

implies rare physical contact, if any. When no face-to-face contacts happen, it is 

more difficult to establish strong relationships and bonds between the team 

members. Without these social interactions, the communication process become 

more challenging [Grabner-Krautera & Kaluschab, 2003].   

 

2.3.2 Task-oriented and Social-oriented communication 

Social activities like interpersonal communication are essential for the 

development of personal relationships to facilitate trust and collaboration. This 

observation was supported by a study which found that personal communication 

has a significant relationship with perceived trustworthiness and trust [Zolin, et al., 

2003]. 

The literature often differentiates between two aspects of communication 

within the team, task-oriented communication and social/relationship-oriented 

communication [Huang, 2010; Lau, et al., 2000; Jarvenpaa & Leidner, 1999; 

Misiolek, et al., 2012]. The task dimension focuses on how well project 

information, tasks and deliverables are being handled through the 

communication. In other words, task-oriented communication moves the team 

forward in the accomplishment of their task and includes such communication as 

"planning and scheduling work, coordinating subordinate activities, and providing 

necessary supplies, equipment, and technical assistance" [Yukl, 2012]. The 

relationship dimension provides the basis and desire for team members to 

communicate with each other over time. Relationship-oriented communication's 

aim is to maintain a positive psycho-social dynamic within the team such as 

"showing trust and confidence, acting friendly and considerate, trying to 

understand subordinates’ problems, helping to develop subordinates and further 

their careers, keeping subordinates informed, showing appreciation for 

subordinates' ideas and providing recognition for subordinates' accomplishments" 
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[Yukl, 2012]. Likewise, in a virtual team context, Lau et al. [2000] referred to the 

task aspect as the part of communication that is specifically directed toward 

getting the project work done on time and within budget, and the social aspect as 

communication that is directed toward building social relationships and solidarity 

among virtual team members. 

 

2.4 Team Trust  

2.4.1 Trust definition 

There are different definitions of trust in academic literature.  Marguin [2010] 

refers to two of the most widely accepted definitions.  The first is "one party's 

willingness to be vulnerable to another party based on the belief that the latter 

party is competent, open, concerned and reliable" [Mishra, 1996].  The second 

widely accepted definition is "the willingness of a party to be vulnerable to the 

actions of another party based on the expectation that the other will perform a 

particular action important to the trust or, irrespective of the ability to monitor or 

control that other party" [Mayer, et al., 1995]. This represents two definitions of 

trust in terms of the dyadic relationship. Cummings and Bromiley [1996] observed 

that trust also exists in collective relationships (groups, teams, and organizational 

units).  They defined collective trust as: "A common belief among a group of 

individuals that another individual or group: a) makes good-faith efforts to behave 

in accordance with any commitments [...] b) is honest in whatever negotiations 

preceded such commitments and c) does not take excessive advantage of 

another even when the opportunity is available". 

2.4.2 Trust within the team 

Jarvenpaa et al. [1998] developed a model of trust in virtual teams based on 

the two theories of dyadic and collective relationships, as quoted above.  Their 

model (Figure 1) extends the dyadic trust relationship between trust and trustee 

based on the perceived ability, benevolence and integrity of the trustee [Mayer, 

et al., 1995] to all team members.  The fundamental hypothesis of their work was 

that, in a global virtual team, team trust is a function of the other team members' 

perceived ability, integrity, and benevolence, as well as of the members' own 

propensity to trust. 
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Figure 1 - Jarvenpaa et al. [1998] Research Model 

 

 

In order to trust and therefore be willing to depend on another party 

[McKnight, et al., 1998], to take risks [Jones & George, 1998] and to be vulnerable 

[Mayer, et al., 1995], we must create social and interpersonal relationships with 

the other. One of the main challenges in virtual teams, as opposed to face-to-face 

teams, is "overcoming the isolation caused by the separation of the telecommuter 

from the social network in the traditional work space" [Kurland & Bailey, 1999].  

This absence of physical contact negatively affects interpersonal trust because of 

the non-presence of social face-to-face interaction [Grabner-Krautera & 

Kaluschab, 2003]. 

 

2.4.3 Swift trust 

In order to find a solution for trust building in the first kind of virtual team i.e. 

temporary, Meyerson et al. [1996] developed the swift trust theory. This theory 

was used in most research conducted in the field of virtual team trust building and 

development [Jarvenpaa & Leidner, 1999; Panteli & Duncan, 2004; 

Kanawattanachai & Yoo, 2002]. Meyerson et al. [1996] argued that virtual teams 

must build trust quickly. Unlike traditional trust that is usually based on 

interpersonal relationships, swift trust replaces the need for interpersonal 

dimensions with broad categorical social structures and action.  Virtual 

communities are composed of people who do not necessarily share a common 

past or future, and who are different in terms of culture, geography and skills.  As 

a result, they cannot rely on traditional trust building.  Rather, they must rely on a 

special form of trust that builds primarily on pre-existing stereotypes and on the 

current action of the community [Ngo-Mai & Raybaut, 2007].  In other words, this 
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form of trust is based on cognitive elements such as role-based interaction and 

category-driven information processing, rather than on affective elements. Over 

the past few years, the second kind of team—the ongoing or long-term team—

has also become more prevalent in the virtual context. Unlike swift trust, which is 

highly fragile and temporal, ongoing teams must develop trust not only based on 

a cognitive dimension, but also on an affective dimension. Very little research has 

been conducted on virtual ongoing teams.  One of the rare studies, conducted by 

Saunders and Ahuja [2006], argues that virtual ongoing teams have the time 

needed to develop roles and norms, establish deeper trust, develop 

communication patterns, and resolve sources of deep-lying conflict. 

 

2.4.4 Affective-oriented and Cognitive-Oriented trust 

Over the years, many trust models have been developed.  Based on the 

concept that trust may have rational and emotional roots [Lewis & Weigert, 1985], 

a model of cognitive and affective dimensions in trust (Figure 2) has been 

developed by McAllister [1995] for collaboration in organizations.   This theory 

was used by several studies in the field of trust within the organization. The 

studies explore the effect of interpersonal trust between the different types of 

workers like managers and employees [Costigan, et al., 2006]. As well as the 

impact of interpersonal trust on different type of outcomes [Mumbi, 2007; 

Schaubroeck, et al., 2011] and behavior [Evans, 2012; Chua, et al., 2008] within 

the organization.  
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Figure 2 - The McAllister [1995] model 

 

 

When trust is based on cognition, individuals employ rational thought in 

order to trust others. Cognition-based trust refers to trust that is based on 

performance-relevant cognitions such as competence, responsibility, reliability 

and dependability [Schaubroeck, et al., 2011]. People hope that others will fulfill 

their roles and that their actions are consistent with their speech. But when the 

interaction between the parties is intense, the emotional and mutual investment 

in the relationship becomes primary; this is where the affective side of trust comes 

into play [Erdem & Ozen, 2003]. The emotional attachment created by this intense 

interaction emphasizes empathy, affiliation and rapport, based on a shared regard 

for the other person [Schaubroeck, et al., 2011]. In family relationships, such as 

spouse-partner, and even more so in parent-child relationships, the affective side 

is very strong and forms the basis for most of the trust in the relationship.  In 

contrast, when we need the services of a specialist—such as a technical expert 

or consultant—the cognitive side is predominant. In a work environment, where 

colleagues work together toward a common goal, trust is initially cognition-based.  

However, to maintain this trust in the long run, we must develop the affective 

aspect of the relationship [McAllister, 1995]. Cognitive and affective dimensions 

are often tightly intertwined in work relationships and trust is assumed to develop 

gradually over time based on direct personal interaction and communication 
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[Mayer, et al., 1995; Lewicki & Bunker, 1995]. Individuals need time in order to 

trust another person; they need to develop both cognitive and affective trust. 

Other research has gone so far as to add other dimensions, such as the "early 

trust" suggested by Webber [2002] as an antecedent to both cognitive and 

affective trust, or the "intended behavior" defended by Cummings and Bromiley 

[1996] as a third dimension. Even if high levels of trust at an early stage are 

possible, and may be driven by cognitive cues from group membership and 

reputation, affective trust has been thought to develop later in the life of an 

interpersonal relationship [Williams, 2001]. Several scholars have tried to 

understand the relationship between cognitive-based trust and affective-based 

trust. The aim of their studies was to understand whether a dependency exists 

between the two types of trust and sometime even to identify the factors of the 

relationship. A study by McAllister [1995] shows that a team leader expressing a 

high level of cognitive-based trust in a peer will also report a high level of affective-

based trust in that peer. Another study also shows that the more a team member 

has cognitive-based trust in the team leader, the greater the affective-trust will be 

[Schaubroeck, et al., 2011]. Furthermore, McAllister [1995] argues that some 

cognitive-based trust is necessary to develop affective-based trust: "People's 

baseline expectations for peer reliability and dependability must be met before 

they will invest further in the relationship". That is to say,  in a teamwork 

environment, cognitive-based trust is an antecedent to affective-based trust. This 

argument has been supported by Schaubroeck, Lam and Peng [2011]. Moreover, 

Kauffmann and Carmi [In press] identified task- and relationship-oriented 

communication as factors that mediate the relationship between cognitive-based 

trust and affective-based trust where cognitive-based trust is the antecedent to 

affective-based trust. 

 

2.5 Collaboration 

2.5.1 Team collaboration 

"The act of collaboration is an act of shared creation and/or shared 

discovery" in which "two or more individuals with complementary skills [interact] 

to create a shared understanding that none had previously possessed or could 
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have come to on their own" [Schrage, 1990]. Moreover, Schrage [1990] claims 

that the process of collaboration is differentiated from the process of 

communication by the fact that flooding a team member with knowledge and 

information does not necessarily make him a better thinker. He explains this by 

stating that sharing understanding and exchanging information are two different 

tasks. Therefore, collaboration is a far richer process than communication. It 

involves the creation of value beyond that which could be created with traditional 

communication or teamwork. Collaboration can occur only when team members 

understand that they cannot do something all by themselves and begin to listen, 

accept and respect the insights, questions, and ideas of others [Peters & Manz, 

2007]. The process also involves decision making among interdependent parties 

that involves joint ownership of decisions and collective responsibility for 

outcomes [Liedtka, et al., 1996]. Thus, collaboration is a complex process which 

as a result of communication and interaction between parties, creates 

relationships between them, allowing the sharing and synchronizing of 

information for the purpose of decision making and achieving common matters or 

goals. Thomson and Perry [2006] defined this as a process in which autonomous 

actors interact through formal and informal negotiation, jointly creating rules and 

structures governing their relationships and ways of acting or deciding on the 

issues that brought them together; it is a process involving shared norms and 

mutually beneficial interactions. To embrace all the above definitions of 

collaboration, Peters and Manz [2007] offer a wide definition of "team 

collaboration as the existence of mutual influence among members that enables 

open and direct communication, resulting in conflict resolution, and support for 

innovation and experimentation". They add that "in order for collaboration to be 

effective, new skills, mindsets, and corporate architectures need to be 

developed". Moreover, "team members must have an open mind and be willing 

to listen to, and trust in, their teammates. They [the teammates] must also 

possess the ability to deal with conflict productively and be supportive, rather than 

authoritative, in the team environment". In other words, it is widely believed that 

teams that collaborate effectively are more innovative, productive, and satisfied 

than teams that do not collaborate. 
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Gray and Wood [1991] developed a theoretical framework for studying 

collaboration. This theoretical framework allows understanding of the process of 

collaboration that yields particular outcomes. They argue that scholars need to 

investigate three areas: antecedents to collaboration, the process of collaboration 

itself, and the outcomes of that process. However, during their research on 

collaboration, scholars often simultaneously associate antecedents with 

collaboration processes and outcomes. These lead to failures in differentiating the 

mediating variables from the outcome ones [Thomson, et al., 2010]. For the 

purpose of this research, only on one of these areas was focused upon, which is 

the antecedents of collaboration. According to Mattessich, et al. [2001], 

collaboration depends on twenty factors that influence the success of 

collaboration. Trust and Communication have a major role among these factors: 

"Collaboration depends on the existence of trust, shared vision, communication, 

and other ingredients." [Mattessich, et al., 2001]. Collaboration requires a 

dynamic relationship across various members and groups [Hosley, 2010], trust 

and communication will facilitate this dynamic relationship.  

Five of the concepts associated with collaboration which are most frequently 

mentioned by these scholars are: Knowledge & Information Sharing [Osman, 

2004; Bell & Kozlowski, 2002; Evans, 2012; Van Gelder, 2011; Ghaznavi, et al., 

2013], Conflict Management [Osman, 2004; Pazos, et al., 2011; Atteya, 2013; De 

Dreu & Beersma, 2005], Problem Solving [Casalini, et al., 2007; Ghaznavi, et al., 

2013; Dillenbourg, 1999], Decision Making [Bell & Kozlowski, 2002; Michie, et al., 

2006; Turban, et al., 2011] and Innovation and Creativity [Osman, 2004; Evans, 

2012; Ghaznavi, et al., 2013] Therefore, these five concepts were used to define 

the level of collaboration within the virtual team. 

 

2.5.2 Knowledge and Information sharing 

Information sharing is defined as "a process of making one’s own stored and 

updated information accessible for other members of a group. Sharing 

presupposes consensus of a group about the interaction and is a necessary 

condition to be effective" [Den Otter, 2005]. Knowledge sharing is defined as "the 

willful application of one’s ideas, insights, solutions, experiences (i.e. knowledge) 
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to another individual either via an intermediary, such as a computer-based 

system, or directly" [Turban, et al., 2006]. 

 

2.5.3 Conflict management 

Relationship conflict is defined as “interpersonal incompatibilities among 

group members, which typically include tension, animosity, and annoyance 

among members within a group” [Jehn, 1995]. Conflict management is defined as 

"behavior oriented toward the intensification, reduction, and resolution of the 

tension" [De Dreu, et al., 1999], which hopefully leads to an opportunity to improve 

situations and strengthen relationships. 

 

2.5.4 Problem solving 

Problem solving is defined as a process used to obtain the best answer to 

something unknown, or a decision subject to some constraints [Mourtos, et al., 

2004]. Collaborative problem solving is problem-solving done by peers, 

performing the same actions, having a common goal and working together 

[Dillenbourg, 1999].  

 

2.5.5 Decision making 

Decision making is defined as a group’s “ability to integrate information, use 

logical and sound judgment, identify possible alternatives, select the best solution, 

and evaluate the consequences” [O'Neil, 1999]. Collaborative Decision Making 

typically evolves from either formal or informal deliberations in groups where the 

group members consider and debate various possible decision options. The 

decision issue is resolved through discussions, where argumentative logic and 

persuasive presentation are critical [Raghu, et al., 2001]. 

 

2.5.6 Innovation and Creativity 

Innovation is a dynamic process through which problems and challenges are 

defined, new and creative ideas are developed, and new solutions are selected 

and implemented [Sørensen & Torfing, 2012]. Collaborative Innovation is defined 

as: "The recursive interaction of co-creativity, knowledge, and mutual learning 
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between two or more people working together toward a common goal of 

generating new sources of growth or wealth in an organization" [Lynch, 2007]. 

 

All these concepts are closely related to collaboration where a high level 

of cooperation between teammates is crucial for the success of the processes.  

 

2.6 Information and Communication Technology 

For decades, the impact of technology on collaboration has been the topic 

of much research, including empirical findings [Dennis, et al., 2001; Fjermestad & 

Hiltz, 1998]. Technology is evolving at an exponential pace leading to new 

collaboration tools like Web2.0 tools and social media.  Former research [Dennis, 

et al., 2001] suggested that the use of different collaboration technologies could 

influence outcomes differently. The different technology characteristics may 

influence the level of collaboration of the team differently and therefore have 

various impacts on the performance of the team and its outcomes [Ustun & Pazos, 

2012]. Information and Communication Technology refers to technologies that 

provide access to information through telecommunications media, such as the 

Internet, wireless communications and cell phones.  It includes any devices, 

services and applications used in information systems management and 

processing [Heshmati & Lee, 2008].  In recent years, ICTs have provided a vast 

array of new communications capabilities that allow people and businesses to feel 

close proximity even when the physical distance between the communicators is 

large. This new kind of modern communications technology has created a "global 

village" where people can communicate all over the world and feel as though they 

are communicating with someone in the next room, or even the next cubicle.  

Technologies like instant messaging, Voice over IP, audio and video conferencing 

enable the exchange, sharing, development and management of information 

across the world while reducing the uncertainty and duration of many types of 

business transactions.  ICT is considered one of the three major technological 

breakthroughs of the modern era, alongside steam power and electricity [Edquist 

& Henrekson, 2006].  ICT's rate of technological development has been much 

more rapid than that of any other breakthrough.  ICT is still in its first stages, and 
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new technologies appear every day—including new software, hardware and 

services.  This rate of development continues to grow exponentially, as illustrated 

by Moore's Law2.  The impact ICT has had on our lives is evident from the fact 

that some countries were able to take advantage of ICTs in order to accelerate 

their rate of growth and productivity [Edquist & Henrekson, 2006].  

Beyond the fact that ICTs have a huge impact on   modern life and 

economies, they are also major tools in virtual team management. Thomas and 

Bostrom [2008] declared that they "found evidence that virtual team leaders do 

manage information and communication tools (ICTs) in order to affect changes in 

team cooperation, through trust and relationship improvements". Thus, ICTs not 

only allow teams to improve trust and relationships via communication but through 

this improvement they also allow teams to improve collaboration and performance 

[Thomas, 2010]. 

 

2.6.1 ICT's and Virtual Team Communication 

In a virtual team environment, face-to-face interaction is very uncommon.  It 

is therefore critical for team leaders to master information and communication 

tools (ICTs), as these represent almost the sole means of communication with the 

team.  Obviously, if team leaders cannot communicate with their teams, they will 

be unable to build trust among team members. Kasper-Fuehrer and Ashkanasy 

[2001] argue that, without appropriate ICTs to communicate trustworthiness, trust 

building in a virtual organization is compromised. Thomas and Bostrom [2008] 

found a strong correlation between technology adaptation and trust and 

cooperation.  These findings have been confirmed by a study conducted by Adela 

et al. [2012]. Their study found that the density/frequency of ICT use and the level 

of trust between virtual community members were related.  Thus, Kauffmann and 

Carmi [2014] argue that it appears to be essential for a team leader to 

                                            

 

 

2 Moore’s Law is a computing term which originated from an article published by the 
"electronics news" in April, 1965; the simplified version of this law states that processor speeds, 
or overall processing power for computers will double every two years. 
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demonstrate basic knowledge and skills in the use of ICT.  As an initial step, the 

team leader should learn about the different methods of communication and 

understand how and when to use them.  Next, team leaders should ensure that 

their team understands the principles of ICT use. However, it must be emphasized 

that there are other factors beyond the use of technology that should be taken 

into consideration in order to build and maintain trust in a virtual environment.  For 

example, Jalali and Zlatkovic [2009] argue that the team leader will also need to 

evaluate teammates for their ability to work in such environments, and to promote 

those with experience in these environments.  Assembling teams of people who 

are already familiar with one another is also recommended [Xiao, Wei; Wei, Qing-

qi;, 2008].  Another example is the use of outside experts to help team leaders 

establish an honest assessment of the cultural identity of their individual groups 

[Mancini, 2010]. ICTs provide support for both synchronous and asynchronous 

communication [Warkentin, et al., 1997; Ashley, 2003]. Synchronous systems 

enable interpersonal contact that simulates face-to-face contact.  It has been 

argued that "asynchronous CMC (Computer-Mediated Communication) is closer 

to writing due to the fact that it allows for more syntactic complexity than 

synchronous CMC" and that "synchronous CMC is closer to speaking than 

asynchronous CMC because numerous communication strategies and a wide 

range of discourse patterns are found in the synchronous environment" [Hirotani, 

2009].  This difference will impact upon the optimal use for these channels.  There 

are three different levels of channel, as defined by Bos et al. [2002]; the first is 

based on text-like writing or online presentation, the second on vocal contact and 

the third includes vocal and visual contact.  The advantage of asynchronous 

systems is that they allow people to think before answering and to establish the 

reason behind a particular decision.  Asynchronous systems also have these 

three levels of contact. The first level lacks the vocal and visual cues, thereby 

increasing the risk of miscommunication and misinterpretation.  The second level 

essentially lacks visual cues that decrease the risk of miscommunication and 

misinterpretation.  Finally, the third level, which has vocal and visual contact, 

considerably decreases this risk. In their research, Bos et al. [2002] show that 

audio and video channels facilitate cooperation far better than chat/messaging 
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channels. However, these two channels still showed evidence of delayed trust, 

since they took longer to reach high levels of cooperation than face-to-face 

interaction. Team leaders usually use these channels for task-oriented purposes.  

Using these channels, they send goals, tasks, schedules, questions, requests for 

updates and reports to their teams.  Team leaders tend to forget, however, that 

these channels also affect social bonds.  They forget the extent to which these 

same channels can be used to strengthen the ties between themselves and their 

teams, and between team members.  

"We argue that these three social networking tools [instant messaging, email 

and knowledge sharing forums] can function as work task-oriented CMC tools.  At 

the same time, these three CMC tools have the capability to shape well-connected 

social networks for the interlocutors at work, merging interpersonal and work 

relationships together with the aid of CMC tools. The utilization of these tools can 

help establish or improve quality communication processes, interactivity and 

relationship networks among interlocutors, subsequently leading to enhanced 

individual work performance" [Ou, et al., 2013].  

 In their research, Ou, Sia and Hui [2013] demonstrated that IM and emails 

have a significant impact on communication processes, interactivity and 

relationship networks. However, their research also showed that the various 

channels affect the communication process, interactivity and relationship 

networks differently. IM has the strongest impact, followed by email.  Their study 

did not find significant bonds in knowledge-sharing forums. These findings are 

consistent with the previous statement about the two different kinds of channels 

(synchronous and asynchronous) and the three different levels (text, audio, and 

video) of contact. In addition to these differentiations between the different types 

of ICTs, Lau et al. [2000] also identified three major factors that enhance effective 

communication and affect channel quality. These three factors are: technology; 

time and space; and communication patterns. The technology factor concerns 

accessibility, synchronicity and the richness of the medium. The time and space 

factor concerns time zone differences and physical distances.  For communication 

patterns, Lau et al. [2000] identified three different stages which teams undergo 

during the course of their projects: unidirectional, bidirectional and mutual 
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communication.  

Many scholars have classified ICT tools according to different parameters, 

such as synchronous/asynchronous [Lau, et al., 2000], medium richness [Roth, 

2010] and text/audio/video [Bos, et al., 2002].  However, their studies, which 

preceded the recent development of social media technology, did not take the 

social media channel into consideration.  Indeed, in the past few years, social 

media channels have emerged and have become a significant channel of 

communication.  Thanks to Web 2.0 technology, the use of social media is 

becoming increasingly common within companies [Culnan, et al., 2010].  Some 

examples of social media include wikis such as Wikipedia and online social 

networking services such as Facebook. Kaplan and Haenlein [2010] referred to 

social media as “Internet-based applications that build on the ideological and 

technological foundations of Web 2.0, and that allow the creation and exchange 

of User Generated Content”. Van Zyl [2009] argued that social media accelerates 

the development of trust, relationship-building and effective communications 

among people in communities.  According to Remidez and Jones [2012], the main 

reason for this is that social media enables small talk.  A study conducted by Pullin 

[2010] suggested that small talk supports familiarization, helps build rapport and 

creates a nurturing, supportive, collaborative and trusting environment.  Even if, 

as Treen and Leonardi [2012] argue, "Scholarship has largely failed to explain if 

and how uses of social media in organizations differ from existing forms of 

computer-mediated communication", it seems that social media has created a 

new form of technology-based communication. This is largely due to the fact that 

it improves small talk and online creativity and exchange. 

 

2.6.2 ICT channels and recommended ways of use 

Based on scholarly research papers, several of the common ICT channels 

are reviewed, some of their strengths and weaknesses mentioned, and ways to 

use them recommended in the next sub-sections (Section 2.6.2.1 & Section 

2.6.2.2). These channels were categorized into asynchronous and synchronous 

channels [Warkentin, et al., 1997], and then divided according to the three levels 

that Bos et al. [2002] defined: text, audio and video. 
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2.6.2.1 Asynchronous 

Email is one of the most popular uses of asynchronous communication 

technology. On the one hand, it is easy to use, fast, enables the user to attach 

files, to send to one recipient or to many at one time, and is accessible to all [Lau, 

et al., 2000; Ashley, 2003; Wash & Maloney, 2007; Roth, 2010; Hosley, 2010; Ou, 

et al., 2013]. On the other hand, it can lead to miscommunications due to the lack 

of nonverbal cues and communication. We can easily overload an email 

communication with information, or send sensitive information to a third party in 

error. This technology is best used for exchanging information between several 

people and for sending attachments. It is also useful for quick updates or short 

requests. 

Web pages allow anyone from anywhere, at any time, to access information 

about their team's work and download relevant documents [Ashley, 2003].  This 

communication channel, however, is one-way and no relationship or discussion 

can emerge from it. There is also a lack of transparency, since only the webmaster 

can publish information and documents. It is useful for sharing knowledge and 

information with people both inside and outside the team, and for public 

relationships. 

Blogs (based on Web 2.0) allow people to self-publish ideas, knowledge, 

facts or anything else they wish [Ashley, 2003; Lu & Yeh, 2008; Van Zyl, 2009; 

Treem & Leonardi, 2012]. They resemble online journals that allow others to read, 

comment, add new ideas and share. Unlike web pages, they allow multi-way 

communication. Organizations can use blogs not only for problem solving and 

knowledge sharing, but also for people to share personal interests and 

information. Like email, however, blogs can lead to miscommunication due to the 

lack of nonverbal cues and communication. 

Collaborative writing/online file sharing (based on Web 2.0) allows multiple 

people at different locations to work on the same document simultaneously [Lau, 

et al., 2000; Ashley, 2003; Van Zyl, 2009; Passig & Schwartz, 2007]. This is an 

efficient and convenient way for several people to write or update a document.  

Like blogs, online collaborative writing facilitates multi-way communication. It can 

increase cooperation and stimulate people to meet deadlines.  
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Wikis (based on Web2.0) can be used by team managers to create a place 

where team members can store documents, share information and collaborate 

with one another [Kim, 2001; Van Zyl, 2009; Treem & Leonardi, 2012].  Unlike 

web pages that only allow the webmaster to post documents or information, wikis 

allow anyone in the team to do so, and enable multi-way communication.  They 

are useful for increasing information/document sharing and collaboration. In many 

ways, wikis resemble blogs. However, unlike blogs, which also serve as places 

for sharing personal interests and opinions, wikis are more task-oriented. 

Forums (existed prior to Web2.0 but have improved with it) allow team 

members to hold conversations in the form of posted messages [Ou, et al., 2013]. 

Unlike chat rooms, forums archive messages for as long as needed.  All team 

members can see one another's posts for complete information transparency. 

This channel can be used to develop long distance brainstorming, to leave 

messages within the team, and to share and develop ideas.  

Social networking (based on Web 2.0) is similar to websites and other 

applications that enable users to communicate with each other by posting 

information, comments, messages, images, video and more [Treem & Leonardi, 

2012]. This channel is useful for creating communities of experts or of people with 

similar interests, but it is also a fundamental tool for improving social bonds 

between the members of a group by allowing them to share their interests and 

personal information, thereby developing social interactions and personal 

relationships. 

Voice mail has the advantage of conveying the sender’s tone, which adds 

the dimension of vocal cues [Lau, et al., 2000], thereby reducing the risk of 

misinterpretation, as compared with email. This channel is recommended for 

sending short messages over different time zones.  

Video streaming helps team managers or members express themselves 

through video [Ashley, 2003]. This channel is excellent for team training, since 

team members can watch their colleagues or manager explain a topic, rather than 

merely viewing a presentation. The disadvantage of this channel is that 

teammates cannot ask questions. The main advantage is that anyone can view 

the video at any time, irrespective of time zones. 
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2.6.2.2 Synchronous 

Chat/instant messaging allows two or more team members to communicate 

simultaneously [Lau, et al., 2000; Ashley, 2003; Roth, 2010; Hosley, 2010; Ou, et 

al., 2013]. This channel facilitates the sharing of information on low-complexity 

issues, and is therefore useful for simple decision making. Like other text 

channels, its chief disadvantage is the lack of visual and audio cues. 

Electronic meeting systems help to improve creative problem solving and 

decision-making [Lau, et al., 2000; Roth, 2010]. This medium helps increase 

participation and meeting quality, and represents a more official meeting format 

than chat/messaging, but still suffers from the same drawbacks as text channels. 

Phone/VoIP is also a common means of communication.  Phone calls are 

easy to use and thanks to advances in mobile phone technology, everyone has a 

phone nowadays [Lau, et al., 2000; Roth, 2010].  Costs, which were once 

prohibitive, have dropped, even for international phone calls. The major 

drawback, however, is the lack of visual cues. Team members who are not fluent 

in English, for example, would find communication in this medium challenging. 

However, it is ideal when urgent issues arise, when a face-to-face discussion with 

a fellow team member is not possible, and for conversations intended to motivate 

and support. 

Conference calls are an easy method for communicating with multiple team 

members simultaneously [Ashley, 2003].  However, different time zones must be 

taken into consideration—and these can pose a serious challenge.  Also, as with 

phone/VoIP, team members who are not fluent in the language used in the call 

would find it hard to participate. This medium is useful for tasks such as 

coordination when urgent issues arise, and for decision making.  On a social level 

it can help foster team motivation by developing social relationships. This is a 

convenient means for regular team meetings, but someone must be responsible 

for summarizing the call/meeting. 
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Table 3 – ICT Channels based on Kauffmann and Carmi [2014] 

Useful for Some of relevant Disadvantages Some of relevant Advantages Technology  

 

Information 

exchange, Document 

sharing, quick 

updates, short 

request 

Miscommunications, 

Information overload, mistakenly 

information sends 

accessibility, easy to use, easy 

and quick attachment sending, 

Can send to specific persons 

(one or many) 

Email 

Text 

A
s
y
n
c
h

ro
n
o

u
s
 

One way knowledge, 

Document and 

information Sharing, 

Updates 

One way communication, 

Relationship and Discussion lack, 

limited person can post 

accessibility, easy to use, 

Cheap 
Web Pages 

Problem solving and 

knowledge sharing, 

personal interest and 

opinion sharing 

Miscommunications, 

Irrelevant information and 

Information overload, Employee 

can spend too much time on 

posting 

Multi-Way Communication, 

anyone can post and react 
Web Blogs 

Sharing, Developing 

and updating 

Document  

Miscommunications, Task 

oriented only   

Multi-Way Communication, 

increase cooperation and 

stimulate to reach deadline

  

Collaborative 

writing and 

Online Shared 

files 

Document storing 

and sharing, 

Information sharing, 

Social interaction 

Miscommunications, Employee 

can spend too much time on 

posting 

Multi-Way Communication, 

anyone can post, stimulate 

collaboration 

Wikis 

Problem solving and 

knowledge sharing, 

Miscommunications, Employee 

can spend too much time on 

posting 

Multi-Way Communication, 

Cheap 
Forum 

Personal interest and 

opinion sharing, 

Social interaction 

Miscommunications, Employee 

can spend too much time on 

posting 

Multi-Way Communication, 

anyone can post and react 
Social Networking 

Quick updates, Short 

request 

On way communication, 

Relationship and Discussion lack, 
Cheap, easy to use Voice mail Audio 

Knowledge sharing 
On way communication, 
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Multi-Way Communication, 

Increase creativity, participation, 

quality 

Electronic 

meeting systems 

Decision Making, 

Motivation and 

Commitment, 

Social interaction 

Cost of VOIP tech., Can be a 

problem for people who are not 

no-fluent in English (for example)  

One to One Communication 

Audio cue 
Phone/VOIP 

Audio 
Decision Making, 

Motivation and 

Commitment, 

Social interaction 

Cost of VOIP tech. 

Unequal Participation (for not 

fluent foreign language people for 

example) 

Multi-Way Communication, 

Audio cue 
Conference-Call 

Decision Making, 

Motivation and 

Commitment, Social 

interaction 

Cost, Unequal Participation (for 

not fluent foreign language 

people for example) 

Multi-Way Communication, 

Audio and Visual cue, The 

closest to Face to Face meeting 

Video Conference Video 
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Video conferencing is considered the closest communication channel to 

actual face-to-face meetings [Lau, et al., 2000; Ashley, 2003; Roth, 2010]. It is the 

preferred method for forging strong relationships, for open discussion, decision 

making and problem solving. It is also a useful means for getting to know new 

members. This is the best alternative to actual face-to-face meetings. Although 

there is no lack of audio and video cues, members who are not fluent in English 

may be reluctant to participate.  

A summary of all ICT channels, including some relevant advantages and 

disadvantages, and their best uses have been grouped in Table 3 [Kauffmann & 

Carmi, 2014] 

. 

2.7 Team Leaders  

2.7.1 Team Leader theories 

If traditional leadership theories (the leadership traits approach, the 

behavioral approach, and the contingency or situational school of thought) are 

analyzed, it is hard to find a theory relevant to the team leader.  Most people 

confuse the team leader's task with leadership in general: "Corporate leaders 

must orchestrate the performance-driven pursuit of long-term visions and 

strategies by hundreds, thousands, or even hundreds of thousands of people…" 

[Kazenbach & Smith, 1994]. These traditional theories and models have dwelt on 

the leader as a figure who stands out from the rest by being somehow different 

and “leading” everyone else [Bolden, et al., 2003]. This was supported by 

Zaccaro, Heinen, and Shuffler [2009] who noted that traditional leadership models 

tend “not to make the distinction between leader–subordinate interactions and 

leader–team interactions.”  

Therefore, the definition of the team leader that is used in this study was 

based on the functional leadership theory [McGrath,, 1962].  According to 

Morgeson et al. [2010], this theory is the most prominent and well-known team 

leadership model. Bell and Kozlowsky [2002] and Zaccaro et al. [2001] also 

supported this observation. This theory suggests that the leadership role is “to do, 

or get done, whatever is not being adequately handled for group needs” 

[McGrath,, 1962].  Morgeson et al. [2010] defined team leadership as "…oriented 
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around team need satisfaction [with the ultimate aim of fostering team 

effectiveness]".   

 

2.7.2 Team Leader functions and roles 

Several studies have focused on understanding the principal functions of the 

team leader. Zaccaro et al. [2001] defined this leadership as social problem 

solving, where leaders are responsible for (a) diagnosing any problems that could 

potentially impede group and organizational goal attainment, (b) generating and 

planning appropriate solutions, and (c) implementing solutions within typically 

complex social domains.  Bell and Kozlowsky [2002] split the team leader function 

into two primary categories: (a) the development and shaping of team processes, 

and (b) the monitoring and management of ongoing team performance. Morgeson 

et al. [2010] identified 15 different team leadership functions: compose the team, 

define the mission, establish expectations and goals, structure and plan, train and 

develop the team, employ sense-making, provide feedback, monitor the team, 

manage team boundaries, challenge the team, perform team tasks, solve 

problems, provide resources, encourage team self-management, and support the 

social climate. Earlier, Fleishman et al. [1991] also categorized the principal 

functions of the team leader with four superordinate functions and 13 subordinate 

functions. All these studies show that, on the one hand, team leaders must act as 

managers and be task-oriented [Gray, 2004], and on the other hand they must 

act as leaders and be people-oriented [Abbas & Asghar , 2010] in order to extract 

better performance and effectiveness from their teams. In their model of leader 

performance functions, Zaccaro et al. [2001] also referred to two task-oriented 

processes (team cognitive and coordination process) and two relationship-

oriented processes (team motivational and affective processes) as necessary for 

team effectiveness. 

 

2.7.3 Team Leaders as Mentors and Facilitators 

Beyond the argument that having cognitive and affective trust in the team 

leader results in improved team performance [Schaubroeck, et al., 2011], team 

leaders must foster a climate of trust among their team members.  In her research, 
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Webber [2002] argues that team leaders are important agents for creating a 

climate of trust within their teams. Several years ago, Thomas and Bostrom [2008] 

conducted research based on McGregor's [2006] Theory X and Theory Y, where 

Theory X describes the mind-set of managers which will lead them to treat their 

employees as unmotivated ones who must be supervised, commanded and 

controlled by them. In contrast, Theory Y describes the mind-set of managers 

which leads them to treat their employees as self-motivated workers with whom 

they must improve, mentor and nurture the relationship. Their study demonstrates 

that Theory Y managers lead their teams by "linking actions", whereas Theory X 

managers lead their teams by "forcing action".  They conclude that both methods 

have a positive impact on trust and collaboration among team members.  In other 

words, the most important factor for trust-building within a team is the team 

leader's actions toward building trust, whether the method employed is "linking 

actions" or "forcing action".  It is therefore inevitable that some trust-building 

actions will be based on commands and controlling actions, whereas others must 

improve and nurture relationships. Several scholars have identified the traits that 

enable leaders to influence their environment as emotional intelligence, behavior 

and personality.  The team leader's emotional intelligence, behavior and 

personality can foster a positive team climate [Liu, et al., 2012] and have a positive 

impact on team trust, communication and engagement [Druskat & Pescosolido, 

2008].  In a virtual environment, team leaders will need to improve the trust climate 

by adapting their behavior and using information and communication tools in order 

to express their personality and to use their emotional intelligence.  It is therefore 

essential that they learn to master these tools. 

Quinn, et al. [2010] argued that there are eight managerial roles for team 

leaders on their way to becoming a master manager (Figure 3). Two of these 

managerial roles have them acting as a mentor and a facilitator based on the 

Human Relations Model. As mentors, team leaders need to develop subordinates 

and to communicate effectively. Team leaders also need to teach and encourage 

teammates to communicate effectively.  As facilitators, they need to build the 

team, to encourage decision making and resolve team conflict. Trust is an 

element of team building, and decision making and team conflict management 
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are part of team collaboration. 

 
Figure 3 - Quinn et al. [2010] Model 

 
 

Sivunen A. [2008] conducted research on the communication of leaders in 

virtual teams. The fourth finding of her research was that virtual team members 

expect their team leaders to give instructions on the use of communication 

technology and computer-mediated communication practices in general. DeRosa 

and Lepsinger [2010] and Duarte and Snyder [2011] also defended this argument 

and claimed that team leaders have an impact on their teams' communication 

skills.  

Webber [2002] examined the challenges faced by Cross-Functional Teams 

and why these challenges facilitate the need for development of a team climate 

of trust. On the one hand, Cross-Functional Teams differ from Virtual Teams, as 

Virtual Teams have common goals while Cross-Functional Teams can have 

different goals. On the other hand, they have much in common like not working in 

the same space and time. Webber [2002] concludes that team leaders are major 

agents for building quick trust within teams. Hsu [2006] supported the hypothesis 

that the relationship between transformational team leadership and team trust has 
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a significant correlation in software development teams, and also supported 

Webber's argumentation about the positive correlation between team leaders' 

behavior and team trust. The importance of team leaders as mentors and 

contributors to the virtual team's trust level has also been outlined by DeRosa and 

Lepsinger [2010], Duarte and Snyder [2011] and Zofi [2012]. They argue that the 

virtual environment makes their roles in trust building more crucial than a regular 

team. 

 

2.8 Conclusion 

In this chapter, a literature review of the current knowledge and theories 

relevant to the research area was given where the four major concepts used in 

this study were elaborated upon, which are: virtual teams, interpersonal 

communication, interpersonal trust and collaboration. 

In addition, this chapter included two more sub-sections to get a broader 

view of the research environment which are: ICTs and team leaders. 
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Chapter 3 – Conceptual Framework 

3.1 Introduction 

The key factors for a successful team in general and a virtual team in 

particular are high levels of trust, clear communication, strong leadership and 

appropriate levels of technology [Bergiel, et al., 2008]. The aim of the study is to 

help team leaders and organizations to get a better understanding of the 

communication and trust processes in the development of collaboration and to 

allow them to use ICTs in a more efficient way.   

 

3.2 Temporary teams versus ongoing teams 

Time has an effect on interpersonal relationships, therefore, the levels of 

trust, communication and collaboration will be affected depending on the type of 

virtual team (temporary or ongoing). Ongoing virtual teams tend to be more 

focused on interpersonal relationships than temporary ones [De Jong & Elfring, 

2010] . The level of trust in an ongoing team is expected to be significantly higher 

than in a temporary team, because trust is assumed to develop gradually over 

time [Mayer, et al., 1995].. The same applies to communication skills that are also 

developed gradually over time [Webb, 1975], and therefore a higher level of 

communication is also expected in an ongoing virtual team [Misiolek, et al., 2012]. 

Because an ongoing virtual team will establish deeper trust and develop 

communication patterns [Saunder & Ahuja, 2006] and because collaboration is 

reliant upon trust [Johnston, et al., 2004] and communication [Hosley, 2010], the 

level of collaboration is also expected to be higher in ongoing virtual teams. 

 

3.3 Communication, Trust, Collaboration and the relationship between them 

In 2010, Roth conducted research to analyze Virtual Team Effectiveness as 

a Function of using Computer-Mediated Communication (Figure 4). His model 

was formed with three main parts: Inputs, Processes and Outputs. 
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Figure 4 - Roth's Model [2010] 

 
 

The collaboration process is characterized by trust and communication 

richness, while communication in virtual teams is mostly if not entirely based on 

Computer-Mediated Communication. Roth explores the links between Inputs, 

Processes and Output but does not explore the links between Communication, 

Trust and collaboration (his hypothesis only proposed a link between 

communication and trust). The present study intends to explore the connections 

between these three variables. 

 

3.4 Communication and Trust relationship 

Communication plays an important role in the development of a trusting 

environment. According to the results of their study, Javenpaa and Leidner [1999] 

observed that in a global virtual team: "Trust might be imported, but is more likely 

created via a communication behavior established in the first few keystrokes. 

Communication that rallies around the project and tasks appears to be necessary 

to maintain trust. Social communication that complements rather than substitutes 

for task communication may strengthen trust". In making this comment, Javenpaa 

and Leidner [1999] were arguing that communication is an antecedent to trust 

and, more specifically, that task communication is necessary to maintain trust and 

that relationship communication is not only a necessity like task communication 

but could also strengthen that trust. Task and relationship communication will 
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have different impacts on the trust environment. The effect of social 

communication on trust is also supported by Remidez and Jones [2012], who 

claimed that when communications are delivered through social media, they are 

potentially a valuable resource for developing trust between team members. 

Therefore, it is important for team leaders to understand the relationships among 

communication practices, trust development and the effect that social media have 

on them. A strong positive relationship between trust and communication was also 

observed in a study exploring the relationship between communication, 

commitment and trust in an organization [Zeffane, et al., 2011]. In that study, it is 

argued not only that communication is closely related to trust but that: 

"communication is a major predictor of interpersonal trust, therefore underpinning 

a one-way relationship between the two variables".  

Within a virtual environment, trust is mainly created via communication 

behavior established in the first few keystrokes. To maintain this trust, it seems to 

be necessary for the communication to gather team members around the project 

and tasks. Social communication that complements rather than substitutes task 

communication may strengthen trust [Jarvenpaa & Leidner, 1999]. Kasper-

Fuehrer and Ashkanasy [2001] argued that, without appropriate ICTs to 

communicate trustworthiness, trust building in a virtual organization is 

compromised. In Thomas's study [2010], sixty-four correlations were evaluated to 

determine whether a significant relationship existed between virtual team trust 

and the frequency of use of communication technologies. Most of the sixty-four 

correlations were found to be significant and thus the study validated the 

assumption of a significant correlation between several communication means 

and trust. However, some of these correlations were found not to be significant 

for certain communication means. In another study, Roth [2010] found a 

correlation between the richness of communication and the level of trust when the 

working hours and days of the team members overlap. However, it must be noted 

that no significant correlation was found in the opposite case where working hours 

and days of the team members do not overlap. Therefore, the relationship 

between the communication means and trust must be studied in greater depth, 

taking into consideration several factors. Some communication means could have 
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different impacts on trust as well as some external factors e.g. if working hours 

and days of the team members overlap or not.  

Tucker and Panteli [2003] conducted a study within a global IT organization 

of 18 global virtual teams. The study involved interviews with individuals who were 

employed within a specific organization and who were part of culturally diverse, 

geographically dispersed and technology-enabled global virtual teams. They 

categorized the teams as high-trust teams and low-trust teams. They then divided 

their findings into three major factors: factors related to shared goals, power and 

communication behaviors. From their findings, it can be noticed that on the one 

hand, global virtual teams with high-trust used communication frequently include 

social interaction. On the other hand, teams with low-trust used communication 

less often with almost no social interest (Table 4). Indeed, the teams with high 

trust were more aware of using communication that suited other team members 

by taking advantage of face-to-face meetings and using synchronous 

communication when possible. .Conversely, the low-trust teams did not place 

much consideration onto communication and time disparities.  

 

Table 4 - Communication behavior in global virtual teams according to trust level 

Communication 

High-trust Global Virtual Teams Low-trust Global Virtual Teams 

Face-to-Face where possible 
(computer-mediated communication) 

Asynchronous CMC 

Regular synchronous CMC Adverse effects of time difference 

Social interaction Little or no social interest 

Source: Tucker and Pantelli, 2003, p.91 

 

It should be pointed out that the relationship between these two factors is 

more complex. Indeed, some studies also found trust or types of trust acting as a 

communication antecedent. Thus, even if Zeffane et al. [2011] argued that 

communication is a major predictor of trust, they also report that several studies 

found and argued that trust can affect communication. Therefore, it seems that 

some factors or types of communication are a consequence of trust (or types of 

trust) but other factors or types of communication are an antecedent to trust (or 

types of trust). For example, a study conducted by Kauffmann and Carmi [In 



45 
 
 

 

Press] found that communication can have a mediating effect between cognitive-

based trust and affective based trust. Consequently, in this study Kauffmann and 

Carmi [In press], communication is anterior to affective-based trust but cognitive-

based trust is anterior to communication. Thus, the relationship between 

communication and trust is complex and still unclear. For the purpose of this 

research and as a part of its framework, the theory of Javenpaa and Leidner 

[1999] that trust is mainly created via communication behavior was used.  

 

3.5 Trust and Collaboration relationship 

Trust has been identified by several scholars as an important ingredient in 

collaboration. In collaboration between two companies, trust has been found to 

be the primary basis for successful collaboration [Johnston, et al., 2004]. In their 

analysis, Johnston et al. [2004] found that there is a relationship between the 

degree of trust and the level of cooperation. This finding was confirmed by 

research conducted by Osman [2004] where he also argues that without trust, 

companies will not engage in business relationships at all. Thomas [2010] 

reported in her research on the effect of ICTs on trust in virtual teams that several 

researchers have indeed identified trust as a fundamental aspect of effective 

collaboration. During research on working teams, the impact of trust was tested 

according to several performance variables like "level of collaboration", "quality" 

and "timeliness". The variable most affected by trust was "level of collaboration" 

[Martínez-Miranda & Pavón, 2012]. This relationship between trust and 

collaboration has also been examined in virtual environments and the findings 

have confirmed that trust has a positive impact on collaboration in such 

environments also [Peters, 2003; Peters & Manz, 2007]. However, it is important 

to emphasize that the relationship between those two is also more complex. 

Indeed, when trust leads to collaboration, if the outcomes of this new collaboration 

are successful, then trusting attitudes are again reinforced. The relationship 

between them is not a simple unidirectional process from trust to collaboration, 

but is a cyclical process [Vangen & Huxham, 2003]. Yet for the purpose of this 

study, only the relationship between trust and collaboration is included in the 

framework. 
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As has been noted in the literature review section (Section 2.4.4), Lewis and 

Weigert [1985] defined two types of trust and that were applied to the 

organizational environment by McAllister [1995]. Therefore, this study analyzed 

separately the relationship between cognitive-based trust and collaboration as 

well as the relationship between affective-based trust and collaboration. 

 

3.6 Communication and collaboration relationship 

Research has found that communication and coordination are fundamental 

elements associated with the collaboration of virtual teams [Mattessich, et al., 

2001; Qureshi, et al., 2006; Hosley, 2010]. According to Qureshi, Liu and Vogel 

[2004], effective collaboration is an outcome of successful communication in 

virtual teams. 

 Through effective communication, the team can share knowledge, solve 

problems, manage conflict, make decisions and be innovative. Hosley [2010] 

noticed that knowledge sharing as a part of collaboration requires communication 

in order to let knowledge flow among virtual team members. With extensive 

communication, analysis, deliberation and negotiation, the team members can 

work together to analyze and prioritize alternative solutions to problems and 

choose one alternative [Turban, et al., 2011]. Turban, Liang and Wu [2011] also 

argued that group decision making involves series of activities that need 

interactions and communication like deliberation, asking questions and collecting 

answers. Related to innovation and creativity, Osman [2004] claimed that one of 

the inputs for innovation is the need of communication to transfer knowledge 

across the virtual team. 

 Because ICTs are the main if not the only means for communication within 

virtual teams, the effective use of ICTs will have positive effects on collaboration 

where the type of media [e.g. synchronous and asynchronous technologies] and 

the purpose of the communication have impacts on the effectiveness of 

collaboration [Lau, et al., 2000; Qureshi, et al., 2006; Hosley, 2010]. Each type of 

technology has benefits and constraints due to the nature of the technology [Lau, 

et al., 2000; Kauffmann & Carmi, 2014]. In other words, various media meet 

differing needs for the purposes of collaboration.   
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As has been noted in the literature review section (Section 2.3.2), there are 

two types of communication that act out different aspects: task-oriented and 

social/ relationship-oriented [Jarvenpaa & Leidner, 1999; Lau, et al., 2000; Huang, 

2010]. Therefore, this study analyzes separately the relationship between task-

oriented communication and collaboration, and the relationship between 

relationship-oriented communication and collaboration. 

This sub-section shows that an essential relationship exists between 

communication and collaboration. However, even if effective communication 

(both task-oriented and relationship-oriented) is a necessary antecedent to 

collaboration. It is not a sufficient condition [Cohen & Mankin, 1999]. Thus, the 

study examined the influence of another factor, trust, as a mediating factor 

between communication and collaboration. 

 

3.7 Trust as a mediating factor for collaboration  

Some scholars argue that trust has a direct, well-defined impact on 

collaboration and performance. In Trainer's [2012] definition, "Trust, or more 

precisely perceived trustworthiness, is a crucial ingredient of effective and 

productive collaborations". Others believe that the relationship is still ill-defined: 

"All these studies show evidence that, in some way, the trust relationship between 

the members of a work team affects the performance of the team in its tasks or 

activities" [Martínez-Miranda & Pavón, 2012]. In her research, Marguin [2010] 

brings together two different points of view held by academic studies about the 

relationship between trust and performance in virtual teams. The first point of view 

sees trust as an antecedent to success [DeRosa, et al., 2004; Sarker & Valacich, 

2003]. The second argues that trust is a moderator-mediator factor and therefore 

has an indirect effect on success [Dirks, 1999; Dirks & Ferrin, 2001; Qureshi, et 

al., 2006; Brahm & Kunze, 2012]. The framework of this study was based on this 

second argument and referred to trust as a mediating factor which plays a role 

between communication and collaboration processes. 
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3.8 Conclusion 

Based on the above theories concerning the distinction between temporary 

and ongoing virtual teams that emphasize the fact that ongoing virtual team will 

establish deeper levels of trust and more complex communication patterns than 

temporary ones [Julsrud, 2008; Saunder & Ahuja, 2006], the study assumed that 

the level of trust, communication and collaboration is higher in ongoing virtual 

teams than in temporary ones. 

Further, based on the arguments that trust is a moderator and that 

communication, trust and collaboration are all linked [Roth, 2010]: communication 

is linked to collaboration [Mattessich, et al., 2001; Qureshi, et al., 2006; Hosley, 

2010], trust to collaboration [Trainer, 2012; Martínez-Miranda & Pavón, 2012] and 

communication to trust [Roth, 2010; Thomas & Bostrom, 2008]. The study model 

which is based on this framework assumed that the two types of trust (both 

cognitive- and affective-based oriented) act as mediator factors between both 

task- and relationship-oriented communication and the five collaboration 

processes defined in this study. 
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Chapter 4 - Theoretical Model and Hypotheses 

4.1 Research Model 

The models, theories and research that have been raised in the framework 

chapter allow the presentation of a conceptual model to define the antecedents 

of collaboration and to help team leaders to improve virtual team collaboration 

through communication and trust (Figure 5). 

 

Figure 5 - Research model 

 

 

The model proposes that team leaders, by mentoring their virtual teams in 

the use of the right ICT channels and ways of communicating  as well as by 

facilitating trust within their teams, can consequently improve the level of team 

collaboration. In order to accomplish it in the most effective way, team leaders will 

have to take multiple factors into consideration.  

Firstly, the study claimed that a difference regarding the level of trust, 

communication and collaboration exists depending of the type of virtual team, the 

team leaders manage. The levels will be lower in temporary teams due to the fact 

that team members do not technically have the time and/or even the desire to 

develop trust, communication and collaboration with the other teammates. 

Consequently, team leaders will have to act and invest differently depending on 

the type of team. In temporary virtual teams they will have to find ways to 
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overcome this lack of time and desire. In ongoing virtual teams, they will have to 

invest in developing these factors over time.  

Regarding trust, they will have to find the right balance in the development 

of team trust building between cognitive- and affective based trust. Cognitive trust, 

which is based on rational reasons for trusting another person, has been the 

subject of research into developing trust among temporary virtual teams. The 

principal theory based on cognitive trust is known as the "swift trust" theory. This 

theory, however, cannot properly address trust development in ongoing virtual 

teams. These teams, whose development is even more recent than that of 

temporary virtual teams, require more than swift trust alone—as would any long-

term relationship.  Swift trust alone is fragile and cannot be sustained over time.  

When working with ongoing teams, therefore, "emotional bonds" must be 

developed in order to build trust. These emotional bonds must be based not only 

on cognitive-based trust, but also on affective-based trust. Both types of trust must 

be fostered in an ongoing team if it is to maintain trust levels over time.  

Regarding communication, team leaders will need to use the proper ICT 

channels and chose the right dosage of communication type (Task- and 

Relationship-oriented). As temporary teams do not have the time and/or desire to 

invest in interpersonal relationships, task-oriented communication is essential to 

accomplishing the job whereas relationship-oriented communication is less so. 

Moreover, as cognitive-based trust (and "swift trust") is based on rational roots, 

task-oriented communication is more dominant in its development. On the other 

hand, ongoing teams which are based on long-term relationships, in addition to 

the task-oriented communication to "do the job", will also need relationship-

oriented communication to develop social bonds within the team. ICTs can 

facilitate both task-based and relationship-based communication.  Of the large 

range of ICT channels, some are more suitable for task-oriented and some for 

relationship-oriented communication. Over the past few years, the developments 

of Web 2.0 technologies have added new communication capabilities.  By 

understanding the different ICT channels, team leaders will be able to use them 

efficiently.  They will be able to use the right channel at the right moment, 

depending on the message they seek to convey, and whether this message is 
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task-oriented or relationship-oriented.   

For collaboration, due to the fact that differences in the levels of trust and 

communication are expected depending on the type of team, differences in the 

level of collaboration are also expected. Team leaders have to be aware that the 

level of collaboration in temporary virtual teams is expected to be lower. This 

could have an impact on the way team leaders choose to develop collaboration 

processes in general.  And more particularly, it will depend on which processes 

of collaboration (i.e. knowledge and information sharing, conflict management, 

problem solving, decision making, innovation and creativity) they intend to 

develop for the success of their tasks or projects.  

Secondly, the model claimed that a mediation relationship exists between 

these factors where trust is mediating the relationship between communication 

and collaboration. Through this mediation analysis, also including correlation 

analysis, the team leaders will be able to understand the relationship that exists 

between all these factors and therefore they will be able to choose the factors 

which should be developed, depending on the result to which they aspire. For 

example, if they need to develop affective-based trust, do they need to invest in 

the same way in task- and relationship-oriented communication or is one of them 

more dominant? This example, for instance, is related to correlation analysis. A 

second example, which is based on mediation analysis, could be that when team 

leaders need to develop the sharing of knowledge within the team to increase 

performance, they need to know which communication type is more dominant and 

which type of trust is better for mediating the relationship. The model is intended 

to help the team leaders make the optimal choice and the right decision about the 

time and method by which they will invest in each of these factors. Furthermore, 

the study claimed that the right dosage of factors to reach the desired result is 

also dependent on the type of team. 

 

4.2 Hypotheses 

 Based on the current state of knowledge, preliminary research and what 

has been described above, the research hypotheses have been divided into three 

different groups. 
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The first group of hypotheses tries to define whether there are some 

significant differences between temporary virtual teams and ongoing ones related 

to the framework of this study. Thus, the first group of hypotheses required mean 

analysis of the different variables used in the present research. This set of 

hypotheses was divided into sub-sets according to the types of variables. The first 

sub-set dealt with trust variables (affective- and cognitive-based), the second with 

communication variables (relationship- and task-oriented) and the third and last 

with collaboration variables (problem solving, innovation and creativity, 

knowledge sharing, decision making, conflict management). Therefore, the 

following set of hypotheses was put forward. 

For trust variables: 

H1a: the level of affective-based trust is significantly higher in ongoing virtual 

teams than in temporary ones 

H1b: the level of cognitive-based trust is significantly higher in ongoing 

virtual teams than in temporary ones 

 

For communication variables: 

H2a: the level of relationship-oriented communication is significantly higher 

in ongoing virtual teams than in temporary ones 

H2b: the level of task-oriented communication is significantly higher in 

ongoing virtual teams than in temporary ones 

 

For collaboration variables: 

H3a: the level of problem solving is significantly higher in ongoing virtual 

teams than in temporary ones 

H3b: the level of innovation and creativity is significantly higher in ongoing 

virtual teams than in temporary ones 

H3c: the level of knowledge sharing trust is significantly higher in ongoing 

virtual teams than in temporary ones 

H3d: the level of decision making trust is significantly higher in ongoing 

virtual teams than in temporary ones 

H3e: the level of conflict management trust is significantly higher in ongoing 
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virtual teams than in temporary ones 

 

The second set of hypotheses were proposed to get a better understanding 

of the effects of both affective-based and cognitive-based trusts on the 

relationship between relationship-oriented communication and each of the five 

processes of collaboration as defined in the study framework. They were also 

aimed at a better understanding of the trust effects (affective- and cognitive-

based) between task-oriented communication and each of the five processes of 

collaboration. Based on the conceptual framework of the present study, it has 

been assumed that trust has a mediation effect between communication and 

collaboration. Hence, the following set of hypotheses was split into two sub-sets. 

The first one relates to relationship-oriented communication and the second one 

relates to task-oriented communication. The next stated set of hypotheses was: 

 

For relationship-oriented communication: 

H4a: cognitive- and affective-based trust mediates the relationship between 

relationship-oriented communication and problem solving. 

H4b: cognitive- and affective-based trust mediates the relationship between 

relationship-oriented communication and innovation/creativity. 

H4c: cognitive- and affective-based trust mediates the relationship between 

relationship-oriented communication and decision making. 

H4d: cognitive- and affective-based trust mediates the relationship between 

relationship-oriented communication and conflict management. 

H4e: cognitive- and affective-based trust mediates the relationship between 

relationship-oriented communication and knowledge sharing. 

 

 

For task-oriented communication: 

H5a: cognitive- and affective-based trust mediates the relationship between 

task-oriented communication and problem solving 

H5b: cognitive- and affective-based trust mediates the relationship between 

task-oriented communication and innovation/creativity 
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H5c: cognitive- and affective-based trust mediates the relationship between 

task-oriented communication and decision making 

H5d: cognitive- and affective-based trust mediates the relationship between 

task-oriented communication and conflict management 

H5e: cognitive- and affective-based trust mediates the relationship between 

task-oriented communication and knowledge sharing 

 

The last set of hypotheses proposed that the effect of cognitive-based trust 

and affective-based trust as a mediator between communication and 

collaboration is different depending on the type of team. Therefore, the last stated 

hypotheses were: 

 

H6a: the type of virtual team (temporary or ongoing) has a significant impact 

on the mediation effect of affective-based trust and cognitive-based trust on the 

relationship between communication and solving problem. 

H6b: the type of virtual team (temporary or ongoing) has a significant impact 

on the mediation effect of affective-based trust and cognitive-based trust on the 

relationship between communication and innovation/creativity. 

H6c: the type of virtual team (temporary or ongoing) has a significant impact 

on the mediation effect of affective-based trust and cognitive-based trust on the 

relationship between communication and decision making. 

H6d: the type of virtual team (temporary or ongoing) has a significant impact 

on the mediation effect of affective-based trust and cognitive-based trust on the 

relationship between communication and conflict management. 

H6e: the type of virtual team (temporary or ongoing) has a significant impact 

on the mediation effect of affective-based trust and cognitive-based trust on the 

relationship between communication and knowledge sharing. 
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Chapter 5 – Methodology 

5.1 Research Design: a mixed method sequential explanatory study 

5.1.1 Introduction to Mixed research 

The research employed the mixed method based on Creswell's research. 

This method improves understanding when quantitative (numbers, trends, 

generalizability) and qualitative (words, context, meaning) approaches offset the 

different weakness of the two approaches [Brewer & Hunter, 1989]. Hanson, 

Creswell, Plano-Clark, Petska, and Creswell [2005] maintain that both forms of 

data allow researchers to simultaneously generalize results from a sample to a 

population in order to gain a deeper understanding of the phenomenon of interest. 

If we are examining the same phenomenon using multiple perspectives that 

represent different but complementary views, then we are more likely to gain a 

better, more complete understanding [Hesse Biber & Leavy, 2008]. 

There are multiple types of mixed method research. Four of the major mixed 

method research designs described by Creswell and Plano Clark [2011] are: the 

convergent parallel design, the explanatory sequential design, the exploratory 

sequential design and the embedded design (Figure 6). Each of them can be 

appropriate depending on the aim of the research.  

 The convergent parallel design's purpose is to get a more complete 

understanding of a topic or to validate/corroborate quantitative scales 

 The explanatory sequential design's purpose is to explain quantitative 

results 

 The exploratory sequential design's purpose is to test or measure 

qualitative explorative findings 

 The embedded design's purpose, depending on the method used to 

conduct the research, is to conduct a preliminary exploration before an 

experimental trial or to get a more complete understanding of an 

experimental design or to follow-up explanations after an experimental 

trial. 
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Figure 6 - Mix method research designs [Creswell & Plano Clark, 2011] 

 

 

 

5.1.2 The explanatory sequential design 

The explanatory sequential design is appropriate when the study needs 

qualitative data to explain significant (or insignificant) quantitative results, outlier 

results or surprising results [Morse, 1991]. "This design is most useful when the 

researcher wants to assess trends and relationships with quantitative data but 

also be able to explain the mechanism or reasons behind the resultant trends." 
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[Creswell & Plano Clark, 2011]. The design should be used when the research 

problems are more quantitatively oriented, when the important variables are 

identified and when quantitative instruments for measuring the relationship 

between the variables are available [Creswell & Plano Clark, 2011]. The first step 

is to design and implement a quantitative strand. This quantitative strand includes 

collecting and analyzing the quantitative data. Then, by identifying specific 

quantitative results, the researcher defines the findings that call for additional 

explanation. This step is the point of interface for mixing. These findings will 

provide a guideline to the development of the qualitative strand. From there, new 

qualitative questions will emerge and sampling procedures and data collection 

protocols will be defined. The qualitative phase is the result of the quantitative 

analysis. Finally, the qualitative data will then be interpreted for a deeper 

understanding of the quantitative findings (Figure 7). 

The conceptual framework of this study is based on several empirical 

quantitative analyses and findings, such as a mean analysis of temporary virtual 

teams and ongoing virtual teams related to the three main factors (trust, 

communication and collaboration), the presence of correlation between these 

three factors and on the idea that trust can act as a mediating factor between 

variables. Therefore, the study started with quantitative research and analysis to 

highlight the difference between the two types of team and to highlight the 

relationship between the three factors based on the theoretical model. Then, 

essential unexpected results and significant results were identified. Through 

qualitative research, the study aimed to understand and explain the reasons for 

these results. Thus, the research questions are more quantitative oriented and 

the relevant variables have been identified. In addition, there are well known 

statistical and quantitative instruments to measure the relationship between the 

variables. Therefore the most suitable design for this study is the "explanatory 

sequential design". 
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Figure 7 - Explanatory Design Basic Procedures [Creswll &  Plano Clark ,2011] 

 

 

5.2 Data analysis methods 

5.2.1 Quantitative Method 

5.2.1.1 Likert Data 

Since the development of the Likert scale [Likert, 1932], instruments to 

measure particular attributes or traits of individuals or groups have been 

developed by many researchers. The instruments usually ask respondents to give 

their level of agreement or disagreement, which can range from 1 to 5, to 

statements or questions relating to the attribute/trait being measured. One of the 
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controversies concerning the Likert scale is the type of analysis to be used – 

parametric or non-parametric. On the one hand, some researchers claim that only 

a non-parametric method is suitable because the Likert scale generates ordinal 

data. Likert scale data thus needs to be analyzed using rank based statistical 

procedures [Gardner & Martin, 2007]. On the other hand, some other researchers 

argue that even if Likert scale data is ordinal, parametric statistical procedures 

such as Pearson correlation coefficients and linear regression can be used with 

no fear of ‘‘coming to the wrong conclusion" [Norman, 2010]. This issue is critical 

because if the wrong statistical technique is used, the researcher increases the 

chance of coming to the wrong conclusion about the significance (or otherwise) 

of his research [Jamieson, 2004]. For this reason, during the preliminary 

quantitative tests described in the next chapter, the data was tested for parametric 

compliance, to see if it was possible to run parametric instruments such as linear 

regressions. 

 

5.2.1.2 Mean and t-test Analysis 

To validate the firsts hypotheses (H1 to H3), a comparison of the data 

between the two groups (temporary and ongoing teams) has been made. This 

allowed the author to find out whether there was a significant difference between 

these two groups. The t-test was used to discover whether there were statistically 

significant differences between the means of two groups using parametric data. 

Given that the two groups are unrelated to each other, the t-test appropriate to 

this analysis is the "independent sample t-test" [Cohen, et al., 2007]. In this test, 

one variable is categorical (temporary or ongoing) and the second one is a 

continuous variable (level of trust, communication and collaboration). The formula 

used calculates a statistic based on:  

 

t =
𝑆𝑎𝑚𝑝𝑙𝑒 𝑜𝑛𝑒 𝑚𝑒𝑎𝑛 − 𝑆𝑎𝑚𝑝𝑙𝑒 𝑡𝑤𝑜 𝑚𝑒𝑎𝑛

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑟𝑟𝑜𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑖𝑛 𝑚𝑒𝑎𝑛𝑠
 

 

First the test provides the average (mean) of the continuous variable for 

each of the groups. Then a significant statistical difference must be observed in 
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order to validate the hypotheses [Cohen, et al., 2007]. Given that the hypotheses 

assume not only that there is a difference but also that the mean of one group 

(the ongoing team) is higher than the other one (the temporary team), a one-tailed 

test was conducted [Field, 2009]. 

Beyond the fact that there is a significant difference between the means, 

there is another finding that is essential when studying the difference between two 

groups. This finding is the magnitude of the difference that can be expressed by 

the effect size of the mean difference [Coe, 2002]. To do that, we need to calculate 

the standardized mean difference between two groups by subtracting the mean 

of one group from the other (M1 – M2) and dividing the result by the standard 

deviation (SD) of the population from which the groups were sampled [Ellis, 2010]. 

There are different ways to calculate this and in the present study, Cohen's d 

effect size indexes were used [Cohen, 1988]. In order to calculate this, the 

formulas are: 

 

Cohen's d = 
𝑀1−𝑀2

𝑆𝐷𝑝𝑜𝑜𝑙𝑒𝑑
 

M1 = 𝑆𝑎𝑚𝑝𝑙𝑒 𝑜𝑛𝑒 𝑚𝑒𝑎𝑛, M2 = 𝑆𝑎𝑚𝑝𝑙𝑒 𝑡𝑤𝑜 𝑚𝑒𝑎𝑛 

 

Where: 

 

SD pooled = √
(𝑆𝐷1

2+𝑆𝐷2
2)

2
 

SD1 =   Sample one Standard deviation, SD2 =   Sample two Standard deviation  

 

5.2.1.3 Mediation Analysis 

Many studies in the field of behavioral science aim to understand the 

relationship between independent variables and dependent variables. Defining 

the correlation between these variables is important but not always sufficient for 

understanding the real nature of the relationship [Preacher & Hayes, 2008]. 

Understanding the process by which independent variables influence dependent 
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variables in the social domain has been of interest to many researchers. Different 

approaches have been employed to help understand the psychological 

mechanisms which link these variables. The moderation approach is one of them 

but mediation is typically the standard for testing theories concerning processes 

[Rucker, et al., 2011]. The present study tries to provide a better understanding 

of the collaboration process within the virtual team, and the mediation model has 

been choose to test the relationship between the different variables (trust, 

communication and collaboration). 

Mediational hypotheses are hypotheses where it is assumed that the impact 

that an independent variable has on a dependent variable is mediated by the 

process of a mediating variable.  

There are two types of mediation. The first is a full mediation of a variable 

on a relationship. In this case, if the mediating variable is non-existent between 

the independent and dependent variable, the relationship becomes insignificant. 

In other words, the relationship between the independent variables and the 

dependent variable exists only because the mediating variable is also present. 

The second type of mediation is partial. In this case, the mediating variable helps 

(or hinders) in the relationship between the independent variable and the 

dependent variable. The partial mediating variable allows a strengthening of the 

relationship. But if the partial mediating variable is non-existent in the relationship, 

there will still be a significant relationship between the independent variable and 

the dependent variable. 

Baron and Kenny's [1985] procedures describe the analyses which are 

required for testing various mediational hypotheses. 

The first step involved in Baron and Kenny's [1985] procedures is for the 

researcher to show that the independent variable correlates with the dependent 

variable.  Thus, the first step in Baron and Kenny's [1985] procedures is to test for 

a significant relationship between the variables which may be mediated. 

The second step described in Baron and Kenny's [1985] procedures is that 

the researcher must show that the independent variable is also correlated with 

the mediating variable.  

The third step in Baron and Kenny's [1985] procedures is to show the 
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existence of a correlation between the mediating variable and the dependent 

variable.  Thus, in Baron and Kenny's [1985] procedures, the independent 

variable must correlate with both the dependent variable and the mediating 

variable. 

The last step for mediation analysis is conducted only if the first three steps 

have been validated. Then, the next step in Baron and Kenny's [1985] procedures 

is to regress the dependent variable on both the mediating variable and 

independent variable. In other words, confirm that the mediating variable is a 

significant predictor of the dependent variable, while controlling for the 

independent variable. In order to confirm that a mediating relationship could exist, 

a simple linear regression is also calculated between the independent variable 

and the dependent variable. If the coefficient of the independent variable is lower 

in the multiple linear regression of the dependent variable on both the mediating 

variable and independent variable than in the simple linear regression of the 

dependent variable on the independent variable, then a mediation relationship is 

assumed. To verify whether the assumed mediation is a full or a partial one, the 

researcher needs to check if the significance of the coefficient of the independent 

variable in the multiple linear regression is still significant (r < .05). If this is the 

case, the mediation is only a partial one and if it is not, then it is a full mediation. 

The following example will illustrate the mediation model in a clear and 

simple way. X is an independent variable, Y is a dependent variable and M is 

suspected to be mediating the relationship between X and Y. 

The first step is to show that the relationship between X and Y is significant, 

as in path c in Figure 8. The second step is to show that the relationship between 

X and M is significant, as in path a in Figure 8. The third step is to show that the 

relationship between M and Y is significant, as in path b in Figure 8. Finally, if 

after running a multiple linear regression of Y on both X and M, path c' is weaker 

than path c, then a mediation relationship is assumed. If path c' is still significant 

then mediation is partial. If path c' is not significant then full mediation is assumed. 
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Figure 8 - Mediation model from Hayes [2004] 

 

 

Having tested the variables and having found that they meet Baron and 

Kenny's criteria for establishing mediation, a Sobel test is usually conducted to 

attest the validity of the conclusions reached. However, according to Hayes 

[2009], the Sobel test has a major flaw. The test assumes that the sampling 

distribution of the indirect effect is normal. Therefore, he advocates the use of a 

test such as the bootstrapping test that does not assume the normality of the 

sampling distribution. The SPSS macro [Hayes, 2014] employed in the present 

study uses the bootstrapping test which, in turn, uses re-sampling methodology. 

He also recommends a value of at least 5000 for re-sampling, which was the case 

in this study. 

 

5.2.1.4 Correlation analysis 

As was mentioned before, in order to test the mediation relationship between 

variables, the first stage is to test the correlation between them [Baron & Kenny, 

1986]. Thus, for the next set of hypotheses (H4 and H5), a statistical technique 

for measuring the relationship between variables must be used. When a 

relationship exists between two variables, once one variable deviates from its 

mean then the other variable also has to deviate from its mean in either the same 

direction or the opposite one [Field, 2009]. A way of checking whether the 
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variables are associated is to check whether they covary: 

 

𝑐𝑜𝑣(𝑥, 𝑦) =
∑(𝑥𝑖 − �̅�)(𝑦𝑖 −  �̅�)

𝑁 − 1
 

x= Variable one, y = Variable two, N = number of observation  

 

Covariance allows one to assess whether two variables are related to each 

other. If the covariance is positive, then when one of the variables deviates from 

the mean, the other variable also deviates from the mean in the same direction. 

If the covariance is negative, then when one of the variables deviates from the 

mean, the other variable deviates from the mean in the opposite direction. But the 

covariance does not deal with one huge problem; it depends upon the scales of 

measurement used. Therefore, there must be standardization of the measures. 

To overcome the problem of dependence on the measurement scale, we need to 

convert the covariance into a standard set of units [Field, 2009]. The standardized 

covariance is known as a correlation coefficient and is defined by the following 

equation: 

 

𝑟 =  
𝑐𝑜𝑣 (𝑥, 𝑦)

𝑆𝑥𝑆𝑦
 

Sx =   Variable one Standard deviation, Sy =   Variable two Standard deviation  

 

This coefficient is known as the Pearson correlation coefficient. Statistical 

correlation techniques aim to answer three questions about the relationship 

between two variables [Cohen, et al., 2007]. The first question is "Does such a 

relationship exist between these variables?". If the answer is yes, the next 

question that needs to be answered is the direction of this relationship. That is, to 

find out whether the variables have a positive or negative impact one on another. 

And the last question that needs to be answered is what the strength of this 

relationship is, how much the variables influence one another. In the present 

study, the Pearson correlation coefficient r was used to measure the relationship 

between the variables.  
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5.2.1.5 Simple and Multiple Linear regression analysis 

The second stage of mediation analysis, after testing the variables for 

correlation, is to test them with linear regression analysis. Correlation analysis 

measures the relationship between variables whereas regression analysis is a 

widely used statistical technique for predicting and forecasting the relationships 

between variables .Simple linear regression analysis is a powerful technique used 

for predicting an outcome variable from a predictor variable. Multiple linear 

regression analysis is a way of predicting a variable outcome from several 

predictor variables [Field, 2009].  

More precisely, if X and Y are two related variables, then simple linear 

regression analysis helps to predict the value of Y for a given value of X or vice 

versa. Simple linear regression is based on models with just one independent and 

one dependent variable. The variable whose value is to be predicted is known as 

the dependent variable and the one whose known value is used for prediction is 

known as the independent variable. The line of regression of Y on X is given as 

Y = i + aX where i and a are unknown constants known as the intercept and slope 

of the equation. This is used to predict the unknown value of variable Y when the 

value of variable X is known: 

 

Y = i + aX 

 

The coefficient of X in the line of regression of Y on X is called the regression 

coefficient of Y on X. It represents a change in the value of dependent variable Y 

corresponding to a unit change in the value of independent variable X. Once a 

line of regression has been constructed, one can check how good it is (in terms 

of predictive ability) by examining the coefficient of determination (R2), also called 

the proportion of variance. R2 always lies between 0 and 1. The closer R2 is to 1, 

the better the model and its predictions.  

 

In multiple linear regression, the principle is similar but the regression of the 

dependent variable is on several independent variables, therefore, the equation 

will be: 
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Y = i + a1X1 + a2X2 + … + anXn 

 

Regarding mediation analysis and according to Baron and Kenny's [1985] 

methodology, here are the simple and multiple linear regression equations where 

X is the independent variable, Y the dependent variable and M the mediation as 

shown in Figure 8 in the case of simple mediation analysis. 

 

Where X significantly predicts Y: 

Y = i1 + cX 

 

 Where X significantly predicts M: 

M = i2 + aX 

 

M significantly predicts Y controlling for X 

Y = i3 + c'X + bM 

 

Where a, b, c and c' are the coefficients of the variables and are shown in 

Figure 8 as the path between the variables. 

In cases of multiple mediation models, as in this study, where two variables 

are suspected of mediation, the multiple regression equation is simply: 

Y = i3 + c'X + bM1 + eM2 

Where M1 is one mediating variable and M2 is the second one. 

 

For the quantitative analysis, this study used a Likert scale as an ordinal 

method of collecting the data.  Several statistical methods were used for validation 

of the hypotheses. For the hypotheses based on the study of the means, a T-test 

of two independent groups was conducted. For the hypotheses based on 

mediation analysis, Pearson's correlation analysis as well as simple and multiple 

linear regressions were conducted. The methodology used for the mediation 

analysis was based on Baron and Kenny's [1985] procedures. 
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5.2.2 Qualitative Method 

The qualitative method used in the present qualitative study is thematic 

analysis. This method is a widely used means of analysis in qualitative research. 

Braun and Clarke [2006] defined thematic analysis as: "A method for identifying, 

analyzing and reporting patterns within data." (p. 79). Thematic analysis is a 

flexible method that can be used with any theory the researcher chooses. Through 

this flexibility, thematic analysis allows for rich, detailed and complex description 

of the data. This methodology has the advantage of providing core skills to 

researchers that will be useful for conducting many other forms of qualitative 

analysis. Qualitative methods are highly varied, complicated and nuanced 

[Hollway & Jefferson, 2000]. Therefore, thematic analysis, because of its flexibility 

and the benefit of providing core skills in the qualitative analysis world, should be 

seen as a foundational method for qualitative analysis [Braun & Clarke, 2006].  

After becoming familiar with the data, researchers generate codes than 

define themes or patterns. There are two primary ways of identifying these themes 

or patterns within the data. The first is inductive, and this approach means that 

the themes are identified directly through the data itself and is not driven by 

theoretical interest in the area or topic. The second primary way is theoretical 

which, in contrast with the inductive way, tends to be driven by the researchers' 

theoretical or analytical interest in the area [Attride-Stirling, 2001; Braun & Clarke, 

2006]. Because this study is an explanatory one, where the aim of the qualitative 

phase is to understand more deeply some results of the quantitative phase, the 

theoretical way was chosen as the thematic analysis approach for the 

identification of themes.  

Braun and Clarke [2006] defined six clear steps for ensuring clarity and rigor 

in the process of thematic analysis. The six steps are:  

  

1. Familiarizing yourself with your data 

2. Generating initial codes 

3. Searching for themes 

4. Reviewing themes 

5. Defining and naming themes 

6. Producing the report 
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This study used these six steps as an analysis methodology for the 

qualitative analysis and results phase. This followed a more detailed review of the 

methodology. 

 

5.2.2.1 Step 1 - Familiarizing yourself with your data 

This stage is about becoming very familiar with the data. It is crucial to 

become familiar with the depth and breadth of the content. Reading the data 

several times is the common way of becoming familiar with it. The reading has to 

be done in an active way where the researchers are already trying to search for 

meanings, patterns and so on. At this stage, it is recommended to take notes for 

initial ideas but not to start coding. In verbal data, the transcription implies close 

attention that may facilitate the close reading and interpretative skills needed to 

analyze the data [Lapadat & Lindsay, 2003]. However, in the present study, the 

data was collated as will be described later on, with a web survey. Therefore, no 

transcription was needed so it was imperative to spend time reading the data 

several times. 

 

5.2.2.2 Step 2 – Generating initial codes 

Only after having read and become familiar with the data, and having 

developed a preliminary list of ideas about the content of the data, can 

researchers produce initial codes. 

Coding is about identifying distinctive attributes or aspects that appear 

interesting to the study: "A code in qualitative inquiry is most often a word or short 

phrase that symbolically assigns a summative, salient, essence-capturing, and/or 

evocative attribute for a portion of language-based or visual data" [Saldana, 

2009]. The codes refer to the most basic elements of information which can be 

assessed meaningfully as a phenomenon [Boyatzis, 1998]. Coding can either be 

done manually or through software. In this study, manual coding was used to 

analyze the data. The data was coded by writing notes on the texts and by using 

highlighters to indicate potential patterns [Braun & Clarke, 2006]. The act of 

coding requires filtering of the data through analytics lens [Saldana, 2009]. The 

framework of this study was used as an analytics lens where concepts like time, 
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distance, trust, communication, task and type of collaboration were analyzed. And 

finally, after all the data had been coded, the codes were collated. 

 

5.2.2.3 Step 3 - Searching for themes 

 After completing the coding phase, collecting and combining them in 

proper order, the different codes were sorted into potential themes. The codes 

were then analyzed and the author considered how different codes may combine 

to form an overarching theme. In order to accomplish this step, Edraw mind map 

software [2015] was used to make visual representations which helped in sorting 

the different codes into themes. The software makes it easier to create mind 

maps, to visualize, to arrange and organize the codes. An example of thematic 

analysis using a mind map can be seen in Figure 9. At this stage and with the 

help of the software, the relationships between codes, between themes, and 

between different levels of themes (e.g. main overarching themes and sub-

themes within them) were created. The author ended this stage with a collection 

of candidate themes and sub-themes along with all extracts of data that had been 

coded in relation to them. However, it was still unclear whether all the themes 

were to be held as they were, or whether some needed to be combined, refined 

and separated, or discarded. This analysis was conducted during the next phase. 

 

Figure 9 - Thematic map showing three main themes [Braun & Wilkinson, 2003] 
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5.2.2.4 Step 4 – Reviewing themes 

After devising a set of candidate themes, the refinement of those themes 

was necessary. During this stage, some candidate themes were eliminated due 

to the fact that there was not enough data to support them. Others were collapsed 

into each other and after that, seemingly separate themes were identified as one 

theme. And finally, others were broken down into separate themes. To achieve 

this stage, two levels of reviewing and refining of themes were involved. The first 

level involved reviewing the coded data extracts. Thus, all the collated extracts 

for each theme were re-checked and it was considered whether they appear to 

form a coherent pattern. Where the candidate themes did not fit, or the theme 

itself was problematic, or some of the data extracts within it simply did not fit there, 

it was necessary to rework the themes, creating new themes, finding a home for 

those extracts that did not currently work in an already-existing theme, or 

discarding them from the analysis. Once the candidate themes appeared to form 

a coherent pattern and a candidate "thematic map" was designed, the study 

moved on to the second level. Level two involved a similar process, but in relation 

to the entire data set. At this level, the study considered the validity of individual 

themes in relation to the data set, but also whether the candidate thematic map 

accurately reflected the meanings evident in the data set as a whole. Once the 

thematic map was in accordance with the theoretical and analytic approach of this 

study, the thematic map was considered as accurately representing the data set. 

The study could move to the next step. 

 

5.2.2.5 Step 5 - Defining and naming themes 

At this stage, once the thematic map had been deemed satisfactory, the 

themes were  further defined and refined to identify the "essence" of what each 

theme was about (as well as the overall themes), and to determine what aspect 

of the data each theme captured [Braun & Clarke, 2006]. The aim of this step was 

to identify what was interesting about the data and why. As part of the refinement, 

the study identified whether or not a theme contained any sub-themes. This 

allowed the thematic map to be more accurate and to give a better understanding 

of the structure and hierarchy of the data. At the end of this stage, themes and 
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sub-themes were clearly defined as well as the relationship and hierarchy 

between them. 

 

5.2.2.6 Step 6 - Producing the report 

The last step was to do the final analysis and to write-up the report. The 

report was written in a manner so as to provide concise, coherent, logical and 

interesting answers to the questions that emerged from the quantitative analysis. 

The goal of these qualitative thematic analyses, as part of an explanatory 

analysis, was to provide a better understanding of the quantitative results. 
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Chapter 6 – Quantitative Phase 

6.1 Data Collection 

6.1.1 Data collection method 

One of the popular methods of data collection in the social and behavioral 

sciences in both quantitative and qualitative research, has been and remains the 

survey. It is especially useful when the study requires the gathering of information 

from very large groups. With the development of internet technology, new 

methods of conducting surveys have appeared, with the two most common being 

the Email survey and the Web survey [Bajpai, 2011]. Being able to collect an 

individual’s thoughts, interests, opinions, behaviors and attitudes in this format 

has advantages and disadvantages. The advantages include quick response 

times, elimination of interviewer bias, the lower cost of collecting data for 

international studies, easy follow-up and a better sense of anonymity for those 

responding [Weber & Bradley, 2006; Bajpai, 2011]. One of the most pronounced 

limitations applies to sampling bias, and concerns the lack of representation of 

certain subgroups or populations, specifically those who does not have access to 

computers. Because in this study the target population was working in a virtual 

environment, this limitation of web surveys was not applicable as virtual team 

members have access to computers as part of the communication means. 

Moreover, the advantages of electronic surveys have been shown to 

counterbalance the disadvantages and encourage the move from pencil-and-

paper surveys to modern methods [Weber & Bradley, 2006].  The web survey site 

used in this study was Gizmo Survey (http://www.surveygizmo.com/) where 

closed-ended questions were developed, as describe below, for the quantitative 

phase. 

 

6.1.2 Sample design 

Most of the research on Virtual Teams has employed the convenience 

sample, where the researcher has selected a group of individuals [Thomas, 2010; 

Ustun & Pazos, 2012; Olson & Olson, 2012] or has chosen several virtual teams 

[Roth, 2010; Moore, 2007; Nemiro, 2001; Pangil & Chan, 2014] to survey. 
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Therefore, the results are limited to the specific group or team selected by the 

researcher. The convenience sample often suffers from a number of biases but 

also, since the sample is not chosen at random, the sampling is unlikely to be 

representative of the population being studied. This undermines the ability to 

make generalizations from the sample to the population studied. Instead of non-

probability sampling techniques, a purposive sampling technique was chosen to 

focus on particular characteristics of a population that are of interest.  

Therefore, the goal of the study was to have a maximum variation sample 

from several industrial sectors and not to be limited to specific groups and virtual 

teams. The basic principle behind maximum variation sampling is to gain greater 

insights into a phenomenon by looking at it from all angles. 

In order to get a maximum variation sample and to collect data from team 

leaders and team members from different companies and industries working in a 

virtual environment, a method similar to that of McAllister [1995] was used. 

McAllister enrolled 194 managers and professionals, including men and women 

from various industries, at an executive Master's of Business (EMBA) program of 

a major university in Southern California. He also asked each individual to 

nominate peers from their workplaces to participate. To obtain a maximum 

variation sample, a self-selection sample was employed by publicizing the 

research via the researcher's Facebook and LinkedIn profiles and by asking the 

researcher's contacts who work in a virtual environment to complete the survey. 

The contacts were also asked to send the survey as a snowball sample to peers 

or friends working in a similar environment.  

A total of 350 questionnaires were collected. 91 of them were discarded due 

to incomplete or erroneous responses. The final sample consisted of 259 

completed questionnaires for the study from all over the world, except Africa (106 

from North America, 3 from South America, 68 from Europe, 72 from Asia and 10 

from Australasia). Most of the respondents worked in High-tech companies (about 

85%) but some of them were also from Finance, Pharmaceutical and Health care, 

Marketing, Government, and several types of services industries. The High-tech 

companies' respondents worked in several High-tech sectors such as electronics, 

software, communication, hardware and services. 
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The survey included questions designed to obtain a description of the survey 

population. Four descriptive parameters were used: gender, team role and two 

choices of team type: temporary versus ongoing and local versus global. 34.7% 

of the respondents were women and 65.3% men. Team roles were split into Team 

Leaders or Managers, Team Members, and both. The result was 39% Team 

Leaders or Managers, 49% Team Members and 12% defined themselves as both. 

The next descriptive parameter was the type of virtual team, based on the 

distinction between temporary and ongoing virtual teams. The results revealed 

that 17% of the respondents worked in temporary virtual teams, 73.7% in ongoing 

virtual teams and 9.3% defined their teams as both temporary and ongoing. The 

final descriptive parameter was the distinction between global and local virtual 

teams. 20.8% of the respondents defined themselves as belonging to a local 

virtual team, 36.7% to a global virtual team, and the rest defined themselves as 

belonging to both kinds of virtual team (Table 5). 

 

Table 5 - Group descriptive 

  Frequency Percent 

Valid Female 90 34.7 
 Male 199 65.3 

Total  259 100.0 

Valid Team Member 127 49.0 
 Team Leader 101 39.0 
 Both 31 12.0 

Total  259 100.0 

Valid Temporary Team 44 17.0 
 Ongoing Team 191 73.7 
 Both 24 9.3 

Total  259 100.0 

Valid Local Team 54 20.8 
 Global Team 95 36.7 
 Both 110 42.5 

Total  259 100.0 
 

 

6.1.3 Sample size 

Statistical power analysis depends on the relationship between four 

variables: (1) the sample size is the number of observations used for calculating 
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estimates of a given population; (2) the probability level at which we will accept 

an effect as being statistically significant (the α-level); (3) the ability of a test to 

detect an effect of that size, that is, the statistical power (i.e. 1-β); and (4) the 

effect size, which is a simple way of quantifying the difference between two 

groups. Thus, to evaluate the sample size for the study, the researcher needs first 

to determinate the three other variables: that is, the significance criterion α, the 

power level 1-β and the desired effect size. Determination of an acceptable 

significance level for rejecting the null hypothesis, (i.e. the probability of 

committing a Type I error), is important. The standard values for the significance 

level are set at .1, .05 and .01 [Aczel & Sounderpandian, 2006]. The typical α-

level used in psychology, social and behavior studies is .05 [Field, 2009; Lakens, 

2013]. An α's value of .05 corresponds to a 95% [(1 - α) = 0.95] confidence level 

to reject H0 [Aczel & Sounderpandian, 2006]. The power of the significance test 

(1- β) is the probability of rejecting the null hypothesis when the null hypothesis is 

false. An acceptable level of power for psychology, social and behavior studies is 

0.80 [Field, 2009; Lakens, 2013], making the Type II error four times as likely as 

the Type I error. Because it is typically more serious to make a false positive claim 

than it is to make a false negative claim, .80 is an acceptable level [Cohen, 1992]. 

However, a power of .80 is the recommended minimum, and a higher power such 

as .95 is more desirable, as long as it is practically feasible [Lakens, 2013].  

. "Effect sizes are the most important outcome of empirical studies. Most 

articles on effect sizes highlight their importance to communicate the practical 

significance of results." [Lakens, 2013]. Effect size is a helpful way of evincing the 

importance of research findings and the magnitude of the effect [Field, 2009].  

Cohen [1992] proposed effect size scales with three different indexes as 

conventions: small, medium and large. When choosing an effect size, researchers 

must decide how small a difference they are willing to accept while still finding the 

results worthwhile. To allow a very small effect size, a large sample is required, 

and to allow a large effect size, a small sample is required. The power of a test is 

proportionate to the sample size, with greater power from a larger effect size. A 

different value for effect size has been defined depending on the type of statistical 

test. 
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For the mean difference between groups Cohen [1988] defined a parameter 

named Cohen's d. For a value of .20, the effect size is small, for .50 it is medium 

and for .80 it is large [Cohen, 1992].   According to Cohen [1992], effect sizes for 

Pearson's r correlation is small at a value of .10, medium at .30, and large at .50. 

For multiple linear regression analysis, Cohen [1988] also defined a parameter 

named Cohen's f2. According to him, if f2 is equal to .02 the effect size is small, 

equal to .15 it is medium and equal to .35 large [Cohen, 1992]. All these values 

are gathered in Table 6. 

 

Table 6 - Cohen's Effect Size measurement guidelines 

Effect Size Small Medium Large 

Cohen's d 0.20 0.50 0.80 

Pearson's r 0.10 0.30 0.50 

Cohen's f2 0.02 0.15 0.35 

 

For the purposes of the present study, the level α = .05, the most commonly 

designated value in social science research for this parameter, was used for the 

analysis of all the hypotheses. For the power level 1-β, a value of .80 was used 

for hypotheses which compare two different types of groups (temporary and 

ongoing teams) (H1 & H6) and a value of .95 was used for the rest of the 

hypotheses. The reason was that for comparison between types of team, the 

sample was split at least in two (and therefore, the number of observations per 

group was smaller), thus the level was settled as recommended by Cohen [1992] 

and Field [2006] with a value of .80. However for the other hypotheses, the 

number of observations not being split into groups, the power level of confidence 

was settled at a level of .95 [Lakens, 2013].  

 Given that the value of α and β is known, effect size can be used to estimate 

how many participants we would need to detect that effect (based on the values 

of α and β that we chose). The effect size which this present study aimed to 

accomplish was at least a medium effect size, therefore, the effect size values 

used to evaluate the necessary sample size were as according Table 6. In order 

to compute the sample size required for this study, computer software named 

G*Power 3.1 was used. G*Power [Erdfelder, et al., 1996] was designed as a 

general stand-alone power analysis program for statistical tests commonly used 



77 
 
 

 

in social and behavioral research. Over the years, the software has improved with 

better effect size calculators and other capabilities. The software allows one to 

conduct statistical power analyses based on the four parameters: (1) the power 

level (1-β) (i.e. Type II error probability), (2) the significance level α (i.e. Type I 

error probability), (3) the sample size and (4) the effect size [Faul, et al., 2007]. 

They used Cohen’s definitions of small, medium and large effects as guidelines 

for effect size in the software. G*power 3.1 has five different statistical power 

analyses: (1) A priori analysis, (2) Compromise analysis, (3) Criterion analysis, 

(4) Post hoc analysis, (5) Sensitivity analysis [Faul, et al., 2009]. The detail of 

each type of analysis is reported in Figure 10. 

 

Figure 10 - G*power statistical power analyses 

 

 



78 
 
 

 

 Two of these methods were used in the study. The first was "A priori 

analysis" to define the necessary sample size (Table 7), and it was used at this 

stage of the research. The second one is "Post hoc analysis" to determine the 

statistical power (1-β) of the final results, and it was used after the statistical data 

analysis of the quantitative data.  

For the independent-samples t-tests that were conducted for the first set of 

hypotheses, α was set to .05, 1-β to .80 and the side effect to .5. The minimum 

sample size required according to G*power was: 64 for each group with a total of 

128.  

Then, for the rest of the hypotheses, correlation as well as simple and 

multiple linear regression analysis were conducted. For the correlation and simple 

linear regression analysis, α was set to .05, 1-β to .95 and the side effect to .3. 

The minimum sample size required according to G*power was: 115. 

And finally, for the multiple linear regression analysis α was set to .05, 1-β 

to .95 and the side effect to .15. The minimum sample size required according to 

G*power was: 119 for a maximum of 3 predictors (one independent variable and 

two mediating variables). Tabachnick and Fidell [2007] also suggested a method 

for calculating the sample size where n should ideally be 50 + 8(k) for testing a 

full regression model or 104 + k when testing individual predictors (where k is the 

number of IVs). 

The present research sample of 259 was well above all these requirements. 

However, for the two independent group t-test, the final power analysis was 

calculated with "Post hoc analysis" by entering the exact size of each group. 

 

Table 7 - A priori analysis: sample size 

Statistical test Significance 
level α 

Power 
Level 1-β 

Effect size Necessary 
Sample size 

Two independent 
group t-test 

.05 .80 .5 128  
(64 +64) 

Correlation and SLR*  .05 .95 .3 115 

MLR**  .05 .95 .15 119 
* Simple Linear Regression, ** Multiple Linear Regression 
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6.1.4 Preliminary tests 

So that the different variables of the study could be measured, a scale built 

on several items for each variable was used. The number of items for each of the 

variables is detailed in Table 11. 

The method used to build this scale is described in the next sub-section 

(Section 6.1.5). In order to assure a high level of reliability of the scale, the 

variables were preferably defined with items that had been previously used and 

tested in other research. Then some adaptations were made for the present study. 

However, two of the variables: Task- and Relationship-oriented communication 

were defined with a scale whose reliability had not been tested before. The items 

were mostly developed from a content analysis study [Kauffmann & Carmi, 2014] 

exploring how communication could improve trust among virtual teams to 

increase collaboration. 

 

6.1.4.1 Question testing 

In order to validate the quantitative survey, the first step was to send it to a 

test sample of five persons including both genders (male and female), from 

different industrial sectors and including native speakers and non-native speakers 

of English. Five persons from the researcher's close entourage were chosen. The 

link to the web-survey was sent to them and they were asked to answer the 

questions and provide comments (including grammatical and spelling corrections 

if needed).  As a result of the comments, improvements in the formulation of 

questions as well as grammatical changes were made. 

 

6.1.4.2 Likert data test for parametric variables 

To be able to define whether trust acts as a mediator between 

communication and collaboration, Pearson Correlation analysis and 

Simple/Multiple Linear Regression analysis were used [Baron & Kenny, 1986; 

Preacher & Hayes, 2008]. This implies that Likert data were used as parametric 

variables. Therefore, it is essential for the present study to be able to determine 

with a high level of confidence that the use of parametric techniques is suitable. 

Murray [2013] conducted a study with the objective of determining whether the 
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type of statistical tests conducted on Likert scale data affects the conclusions. 

Parametric and non-parametric correlation techniques, such as Pearson and 

Spearman rho analysis, were used to test whether similar results are observed. 

The study showed very similar results in both the level of significance and the 

strength of the relationship. Thus, Murray's study was consistent with Norman's 

[2010] findings that parametric tests can be conducted on Likert scale data without 

drawing incorrect conclusions, but inconsistent with the claims of Gardner and 

Martin [2007]. In the present study, in order to have a high level of confidence that 

a parametric technique could be used and to avoid the risks of reaching incorrect 

conclusions, similar statistical tests were conducted on Likert scale data. For 

mediation analysis, the first stage being to check whether significant correlation 

is found between the different variables, both Pearson (as a parametric analysis) 

and Spearman rho (as a non-parametric analysis) tests were conducted. The 

findings were in agreement with the findings of Murray's study. The level of 

significance as well as the strength of the relationship between the variables were 

very similar. The correlation between all Communication variables and all 

Collaboration variables was highly significant (p<.001) for both Pearson and 

Spearman rho tests. The effect sizes were also very similar for each pair of 

variables with a maximum deviation for the Task-oriented communication and 

Problem solving variables where Pearson's r = .618 and Spearman rho = .555 

(Table 8). The effect sizes in both tests are still considered as large (r>.5). The 

correlation between all Communication variables and all Trust variables was also 

highly significant (p<.001) for both Pearson and Spearman rho tests. The effect 

sizes were also very similar for each pair of variables with a maximum deviation 

for the Task-oriented communication and Affective-based Trust variables where 

Pearson's r = .436 and Spearman rho = .374 (Table 9). The effect sizes in both 

tests are still considered as medium (r>.3). The correlation between all 

Collaboration variables and all Trust variables was also highly significant (p<.001) 

for both Pearson and Spearman rho tests. The effect sizes were also very similar 

for each pair of variables with a maximum deviation for the Problem solving-and 

Affective-based Trust variables where Pearson's r = .608 and Spearman rho = 

.557 (Table 10). The effect sizes in both tests are still considered as large (r>.5). 
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According to these results, parametric techniques were used for the data analysis 

of the Likert scale data in the present study with no fear of reaching incorrect 

conclusions due to the use of these techniques. 

 

Table 8 - Collaboration and Communication correlation comparison between parametric and non-
parametric tests 

N = 259 
Statistical Tests Communication 

Relationship-
oriented 

Task-
oriented 

C
o

lla
b
o

ra
ti
o

n
 

Problem solving 
Pearson .553*** .618*** 

Spearman rho .514*** .555*** 

Innovation and Creativity 
Pearson .517*** .492*** 

Spearman rho .476*** .456*** 

Knowledge sharing 
Pearson .438*** .505*** 

Spearman rho .418*** .471*** 

Decision making 
Pearson .499*** .460*** 

Spearman rho .495*** .444*** 

Conflict management 
Pearson .516*** .536*** 

Spearman rho .513*** .523*** 

*p < .05, **p < .01, ***p < .001 

 

Table 9 - Trust and Communication correlation comparison between parametric and non-parametric 
tests 

 
N = 259 

Statistical Tests Communication 

Relationship-
oriented 

Task-
oriented 

T
ru

s
t 

Affective-based 
Pearson .667*** .436*** 

Spearman rho .669*** .374*** 

Cognitive-based 
Pearson .489*** .455*** 

Spearman rho .458*** .405*** 

*p < .05, **p < .01, ***p < .001 
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Table 10 - Collaboration and Trust correlation comparison between parametric and non-parametric 
tests 

N = 259 
Statistical Tests Trust 

Affective-
based 

Cognitive-
based 

C
o

lla
b
o

ra
ti
o

n
 

Problem solving 
Pearson .608*** .615*** 

Spearman rho .557*** .568*** 

Innovation and Creativity 
Pearson .496*** .458*** 

Spearman rho .471*** .408*** 

Knowledge sharing 
Pearson .424*** .516*** 

Spearman rho .387*** .504*** 

Decision making 
Pearson .561*** .625*** 

Spearman rho .541*** .582*** 

Conflict management 
Pearson .560*** .571*** 

Spearman rho .548*** .562*** 

*p < .05, **p < .01, ***p < .001 

 

6.1.4.3 Cronbach's Alpha test 

In order to estimate the reliability of a questionnaire scale, Cronbach (1951) 

came up with a measure that is loosely equivalent to splitting data in two in every 

possible way and computing the correlation coefficient for each split. The average 

of these values is equivalent to Cronbach’s α .Different levels of reliability are 

required, depending on the nature and purpose of the scale, and a minimum level 

of .7 is usually recommended [Nunnally, 1978]. For example, the generally 

accepted value of .8 is appropriate for cognitive tests such as intelligence tests, 

while for ability tests a cut-off point of .7 is more suitable, and even values below 

.7 are acceptable when dealing with psychological constructs [Kline, 1999]. Such 

guidelines need to be followed with caution because the value of α depends on 

the number of items on the scale [Cortina, 1993]. Cortina [1993] explains that the 

more the number of items on the scale increases, the more α will increase, too. 

Low values under .7 are common in short scales (less than 10 items), moreover, 

α's value tends to grow with the expansion of the samples. Therefore, during the 

preliminary test, a value below .7 was acceptable. 

All items were tested with Cronbach's Alpha analysis for the measurement 

of the internal consistency of these variables (Table 11). The Cronbach's Alpha 

analysis was conducted at two different points of time. The first was after getting 

back 25 completed questionnaires in order to determine if changes were required. 
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And the second point was after collecting all the questionnaires to get the final 

Cronbach's Alpha analysis. Following the results of the preliminary Cronbach's 

Alpha analysis, the final Cronbach's analysis is developed further in the 

"measurement" section (Section 6.1.5). 

 

6.1.4.4 Preliminary Cronbach's alpha 

Trust items  

Trust items were divided into two different variables in order to measure two 

different aspects of trust [McAllister, 1995]. The preliminary Cronbach's Alpha was 

calculated on each of these two constructs independently. After collecting the 25th 

first questionnaire, the α's value for affective-based trust was .746. Therefore, the 

items for this construct seemed to be reliable. The α's value for the cognitive-

based trust was still higher than .6 but under .7 (α = .622). However, since this 

construct had been previously tested, and since Cronbach's alpha values were 

dependent on the number of items in the scale, it was decided to retain these 

items for defining the variable, especially as the α's value was expected to grow 

with the expansion of the sample.   

 

Communication items 

Because no previous scale was found in the literature that fitted the study's 

needs, it was decided to try to use a communication method for qualitative 

analysis and adapt it for quantitative measurement. The method is call the "Bales 

interaction process analysis (IPA) method" [Bales, 1951]. It consists of a content 

analysis coding scheme for task oriented and socio-relationship oriented 

messages. Based on this method, five items were developed for the task-oriented 

communication variables and five items for the relationship-oriented 

communication variables. The Cronbach's alpha values calculated after gathering 

25 questionnaires were very low, respectively .514 and .499 for relationship-

oriented and task-oriented communication. Therefore, it was decided to drop this 

scale and work on a new one. This time, a content analysis method from a study 

by Kauffmann and Carmi [2014] was also used. Five items were also developed 

for each of the communication aspects (relationship and task). Four of the 
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relationship-oriented items were inspired by Kauffmann and Carmi's [2014] study 

and one from the IPA method. For the Task-oriented items, all came from 

Kauffmann and Carmi's [2014] study. The α's values calculated after 25 

questionnaires were .779 and .808 respectively for relationship-oriented and task-

oriented communication. This shows that the items were reliable, thus it was 

decided to retain these constructs for this study. 

 

Collaboration items 

Collaboration items were divided into five processes and each process 

comprised of four items. The preliminary Cronbach's Alpha was calculated on 

each of these five constructs independently. After collecting the 25th first 

questionnaire, one of the constructs was above .8, two were above .7 and two 

above .6 (Table 11). The three constructs above .7 (Innovation and Creativity, 

Knowledge Sharing and Conflict Management) were retained without hesitation 

based on Nunnally [1978] and Kline [1999]. For the two others (Problem Solving, 

Decision making), because they were close enough to the value of .7, because 

the construct had been previously tested, and because Cronbach's alpha values 

were dependent on the number of items in the scale and as the α's value was 

expected to grow with the expansion of the sample, they were also retained.  

 

Table 11 - Conbach's Alpha reliability test 

 Number of 
Items 

Cronbach's Alpha with 
25 respondents 

Final Cronbach's 
Alpha 

Trust Items 

Affective Trust 5 .746 .816 
Cognitive Trust 5 .622 .834 

Communication Items 

Relationship 
Communication 

5 .779 .782 

Task Communication 5 .808 .846 

Collaboration Items 
Problem Solving 4 .668 .868 
Innovation and Creativity 4 .748 .863 
Knowledge Sharing 3(4*) .769 .887(.865**) 
Decision making 4 .696 .832 
Conflict Management 4 .844 .873 

* Knowledge sharing items were reduce from 4 to 3 as a result of the factor analysis 

** Cronbach's α before reduction to 3 items 
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6.1.5 Measurement 

In order to measure the variables in this study, several items based on 

previous research were developed. Five items were defined for each of the trust 

variables: Cognitive-based trust and Affective-based trust. Five items were also 

defined for each of the communication variables: Task-oriented communication 

and Relationship-oriented communication. For the collaboration variables, four 

items were defined for each of them (knowledge and information sharing, conflict 

management, problem solving, decision making, innovation and creativity). The 

values of the items were assets with Likert scale questions. Likert scales are 

commonly used to measure attitude, providing a range of responses to a given 

question or statement [Jamieson, 2004]. Typically, there are 5 categories of 

response, from (for example) 1 = strongly disagree to 5 = strongly agree, although 

there are arguments in favor of scales with 7 or with an even number of response 

categories [Cohen, et al., 2007]. Colman, Norris and Preston [1997] compare the 

rating scales of different lengths from 5 points to 7 points. The results of their 

study show a very high correlation between them (r = .921, p < .001) even though 

they conclude that the 7 point scale seems to be a little more accurate. Because 

of the large number of items in this study (40 questions) and because no real 

significant difference was found between 5 point scales and 7 point scales 

[Colman , et al., 1997], it was decided to use a 5-point scale so the questions 

would be less loaded  and for it to be easier for the respondents to answer them.  

 

6.1.5.1 Trust measure 

For this study, cognitive-based trust and affective-based trust were 

assessed utilizing modified survey items originally developed by McAllister [1995]. 

This landmark study not only measured a variety of interpersonal trust variables 

but was the first to measure cognitive and affective-based trust factors. McAllister 

created eleven survey items (Figure 35) designed to assess levels of affective- 

based and cognitive-based trust, five for affective-based and six for cognitive 

based trust. Respondents were asked to rank their responses on a scale from 1 

(strongly disagree) to 7 (strongly agree). This scale was used by several other 

studies, for example, studies conducted by Costigan et al. [2006]. They examined 
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the effects of an employee’s affective-based and cognitive—based trust of the 

supervisor on that employee’s enterprising behavior. For affective-based trust 

measurement, they took four items from the five that McAllister [1995] had 

developed and for cognitive-based trust measurement, they took five items from 

the six (Figure 36). They also changed the Likert scale from 7-point to 5-point. 

The Cronbach's Alpha value was for the affective-based trust items and for the 

cognitive-based trust items respectively, α=.88 and α=.89. In the present study, 

each type of trust was defined by five items (Table 12), where the reliability 

estimates (Cronbach's alpha) for cognitive-based trust measures was .834 and 

for affective-based was .816 (Table 11).  

 

Table 12 - Affective and Cognitive trust items 

 Affective-based trust Items 

Q1 The team has a sharing relationship. We can freely share our ideas, feeling 
and hopes. 

Q2 I can talk freely to a team member about difficulties I am having at work and 
know that s(he) is willing to listen. 

Q3 Team members would feel a sense of loss if one of them was transferred and 
could no longer work with the team. 

Q4 If I share my problems with a team member, I know (s)he would respond 
constructively and caringly. 

Q5 I can say that the team members made considerable emotional investments in 
the team working relationship. 

  

 Cognitive-based trust items 

Q6 The team members approach their job with professionalism and dedication. 
Q7 I have no reason to doubt the team members' competence and preparation for 

the job. 
Q8 I can rely on the team members not to make my job more difficult by careless 

work. 
Q9 Generally, team members, even if they are not close friends, trust and respect 

each other as coworkers. 
Q10 Other employees who are not part of the team and who interact with it 

consider my team members to be trustworthy. 

 

6.1.5.2 Communication measure 

Unlike all other variables that were defined with scales tested in former 

studies to increase the chances of high reliability, a scale for Relationship- and 

Task-oriented communication that was fit for the purposes of the present study 
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could not be found in the literature. Therefore, in order to define the different 

aspects of Relationship-oriented and Task-oriented Communication, a former 

study [Kauffmann & Carmi, 2014] based on a literature review and content 

analysis was used. The study presented a list of factors which are essential for 

relationship-oriented communication on an affective/emotional basis (Figure 38) 

and for task-oriented communication on a cognitive basis (Figure 39). Four 

essential items were identified that define relationship-oriented communication 

and five for task-oriented communication according to the study. A fifth item was 

added for relationship-oriented communication from the "Bales interaction 

process analysis (IPA) method" (Figure 37). In all, five items were defined for 

relationship-oriented communication and five for task-oriented communication. 

The final reliability estimates (Cronbach's alpha) for Relationship-oriented 

communication measures was .782 and for Task-oriented communication .846 

(Table 11).  

 

Table 13 – Task and Relationship communication items 

 Relationship-oriented Communication items 

Q11 The team members show solidarity, give help or rewards to one another. 
Q12 Team members are willing to share personal interests and information. 

Q13 Team members take time to get to know each other as individuals and show 
interest in each others' personal lives. 

Q14 Team members use communication channels for social interactions. 
Q15 During meetings via electronic channels such as call & video conferencing, 

team members engage in small talk (phatic communication) with each other. 

  

 Task-oriented Communication items 

Q16 Team members report the progress of their work and give updates of the 
status of scheduled tasks. 

Q17 Team members give suggestions, propose solutions or provide technical 
assistance. 

Q18 Team members discuss common tasks and goals. 
Q19 Team members coordinate tasks and activities. 

Q20 Team members are apprised of the responsibilities, roles, competencies and 
skills of the other team members. 

 

6.1.5.3 Collaboration measure 

Problem solving items were taken from a revised and updated version of the 

Dutch Test for Conflict Handling (DUTCH) (Figure 40) designed by Van de Vliert 
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[1997].  Even though this test was developed by Dutch scholars, it is not 

necessarily applicable only to Dutch culture and can be generalized to other 

cultures [De Dreu, et al., 2001]. This test defines four items for problem solving 

measurement (Table 14). These items were used to assess the levels of 

collaboration in the working relationships between members of project teams in 

other studies. A study on conflict management's influences on individual 

wellbeing, group performance and organizational performance, used these four 

items with a 5-point scale. The Cronbach's alpha value found in this study was 

.81 [De Dreu, et al., 2001]. Another study also used these items but this time with 

a 7-point scale (Figure 41). The focus of this research was to study virtual team 

effectiveness and the Cronbach's Alpha value for these items was .91 [Peters, 

2003].The final reliability estimate (Cronbach's alpha) in this study for problem 

solving was .868 (Table 11). 

The Innovation and Creativity items that were used to assess the variables 

were taken from Peters' [2003] study of virtual team effectiveness. The items 

(Figure 43) were developed from a study exploring the relationships between 

some of the various concepts and scales that have been used to characterize 

innovative attitudes and behaviors in organizations [Ettlie & O'Keefe, 1982] . 

Then, in 1999, Tierney, Farmer and Graen adapted four of the innovation and 

creativity items (Figure 42) from  Ettlie and O'Keefe's study (1982) for their study 

on leadership and employee creativity. They use a 6 point Likert scale while 

Peters [2003] used a continuous scale (0 to 100). As mentioned before, the 

present study used a 5 point Likert Scale for all the items' variables. These four 

items (Table 14) were used in Peters' [2003] study and the alpha reliability for her 

study of these four items was .77. In the present study, the final alpha reliability 

value was .863 (Table 11). 

Knowledge Sharing items are based on a study dealing with the process of 

knowledge sharing within virtual teams through group support systems [Samarah, 

2007]. In order to determine his knowledge sharing items (Figure 44), Samarah 

[2007] used research on the use of collaborative electronic media (electronic mail, 

World Wide Web, list serves, and other collaborative systems) for sharing 

information in a large state university in Australia [Jarvenpaa & Staples, 2000]. 
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He defined seven items, five of which were taken from his analysis of Jarvenpaa 

and Staples' [2000] study. Four of these five items (Table 14) which were the most 

appropriate to the study were taken and a 5-point Likert scale was used. After the 

extraction of one of his seven items, the Cronbach's Alpha was .873. The final 

reliability estimates (Cronbach's alpha) in this study of Knowledge sharing was 

.865 (Table 11). 

Decision Making items were also taken from Samarah's study [2007]. Based 

on a former study [Paul, et al., 2004] (Figure 45), he identified four items while a 

fifth one was included for validity checks only (Figure 46). He got a value of .865 

for the Cronbach's Alpha test of the first four items. The present study also used 

the first four items for the decision making variable (Table 14) while the final alpha 

reliability value was .832 (Table 11). 

Conflict management items were taken from a study that suggests that 

managing conflict cooperatively facilitates effective problem solving for individuals 

[Tjosvold, et al., 2003]. In this study, conflict management was divided into two 

variables: cooperative and competitive approaches. The cooperative approach's 

variable was scaled with fives items and the competitive approach with four 

(Figure 47). These items were developed from a series of experimental studies 

[Tjosvold, 1985] and from a questionnaire study on project managers [Alper, et 

al., 2000; Barker, et al., 1988]. The five items of the cooperative approach were 

found to be the most suitable for the study (Table 14). Tjosvold et al. [2003] 

defined this approach in the following way: "The five cooperative approach items 

measured the emphasis on mutual goals, understanding everyone's views, 

orientation toward joint benefit, and incorporating several positions to find a 

solution good for all". They used a 5-point scale to collect the respondents' 

answers, and the same scale was also used in the present research. The 

Cronbach's Alpha estimated for their study was .70, while in the present study, 

the final value was .873. 
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Table 14 - Collaboration items 

 Problem Solving items 

Q21 Team members examine issues until a solution is found that really satisfies all 
members 

Q22 Each team member stands up for his or her own and the other members’ 
goals and interests 

Q23 Team members examine ideas from all sides to find a mutually optimal 
solution 

Q24 Team members work out solutions that serve my own as well as the other 
members’ interests as good as possible 

  

 Innovation and Creativity items 

Q25 My team demonstrates originality in its work 

Q26 My team has found new uses for existing methods or equipment 
Q27 My team has solved problems that have caused others difficulty 

Q28 My team has tried out new ideas and approaches to problems 

  

 Knowledge sharing 

Q29 Team members are willing to share notes which they might have made during 
meetings (such as video or call meeting but also face-to-face meeting if 
applicable) 

Q30 Team members are willing to explain to others certain aspect of team's tasks 

Q31 Team members are willing to share what they know about the team's tasks 
Q32 Team members are willing to share their knowledge to the benefit of the team 

  

 Decisions making 

Q33 The decisions made by my team are fair 

Q34 The decisions made by my team are practical 
Q35 I am confident that the final decision made by my team was the best decision 

Q36 I feel that the quality of the group's decision would have positive effects on 
our team tasks/assignment 

  

 Conflict Management 

Q37 Team members encourage a “we are in it together” attitude 
Q38 Team members seek a solution that will be good for all of us 

Q39 Team members treat conflict as a mutual problem to solve 
Q40 We work so that to every extent possible we all get what we really want 
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6.1.6 Parametric Assumptions 

Many statistical tests are based on assumptions about the variables used in 

the analysis. Nevertheless, several researchers have tended to regard 

assumptions as rather tedious things about which no one really needs to worry. 

There are good reasons for taking assumptions seriously because when these 

assumptions are not considered the results may not be accurate, resulting in a 

Type I or Type II error, or the over- or under-estimation of significance or effect 

size [Field, 2009]. Osborne, Christensen, and Gunter [2001] argued that only a 

few studies have reliable conclusions after having tested the assumptions of 

statistical tests.  Therefore, the validity of many results, conclusions and 

assertions in social science can be doubtful as we have no idea whether the 

assumptions of the statistical tests were considered [Osborne & Waters, 2002]. 

In the present study, two major types of parametric statistical methods have been 

used. The first is an independent-samples T-test and the second relies on simple 

and multiple linear regression. The Likert data has already been tested for 

reliability (Cronbach's α) and for parametric compatibility (based on Murray's 

methodology). The following sections present the tests that were conducted on 

the data for parametric assumptions depending on the type of statistical test used. 

describes which test was used according the assumptions and the statistical tests. 

This list of tests is based on several academic papers [Field, 2009; Osborne, et 

al., 2001; Osborne & Waters, 2002; Osborne & Overbay, 2004; Williams, et al., 

2013; Cohen, et al., 2007]. A lot time was invested in the study to check whether 

the assumptions were complied with as well as data correction in the case of non-

compliance detection. The reason why these tests were conducted was for the 

results and the conclusions of this study to be as much as possible accurate and 

trustworthy. 
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Table 15 - Assumption test for parametric analyses 

Assumption Independent samples T-test Regression/Mediation 

Normal 
distribution 

Skew and Kurtosis analysis (Z-
scores) 
Visual graph analysis: 
Histogram of the data with 
normal curve 
Q-Q plot of the data 

Skew and Kurtosis analysis 
(values) 
Visual graph analysis: 
Histogram of the data with 
normal curve 
Q-Q plot of the data 

No significant 
Outliers 

Boxplot graph analysis 
Standardized values (Z-scores) 

Boxplot graph analysis 
Standardized values (Z-
scores) 
Standardized Residual 

Homogeneity of 
Variance' 

Levene's test Scatterplot of Standardized 
Residual 

Linearity ---- Scatterplot of Standardized 
Residual 

Normally 
Distributed 
Errors 

---- Histogram of the 
Standardized residual with 
normal curve graph analysis 
P-P plot of Standardized 
Residual 

Multicollinearity ---- Tolerance and Variance 
inflation variance (VIF) 

Independent 
errors 

---- Durbin-Watson test 

Non-zero 
variance 

---- Variance descriptive box 

 

6.1.6.1 Normal distribution  

Some of the statistical procedures are parametric tests based on normal 

distribution. For the data to be parametric, some assumptions must be true. If the 

data are not parametric then the results are likely to be inaccurate. Normal 

distribution is a critical assumption that must be verified and tested. In order to be 

able to define whether the sample is normally distributed, the variable has to be 

tested for two aspects: Skewness and Kurtosis. These two aspects are ways in 

which a distribution can deviate from the norm: (1) lack of symmetry (called skew) 

and (2) pointiness (called kurtosis). There are two common ways of testing the 

variables for normal distribution [Field, 2009]. One of the ways is quantitative, 

where values of Skew and Kurtosis can be found with the help of software like 

IBM SPSS version 22.0 [IBM Corp, 2013] which was used in this study. The 

second method is to check normality visually. The quantitative method depends 

on the size of the sample. If the size is relatively small or medium, The Z-scores 
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for the two aspects are calculated where the recommended value for a Z-score is 

1.96 (P=.05), for a large sample a value of 2.58 is recommended [Cramer, 1998; 

Doane & Seward, 2011; Field, 2009].  

 

𝑍𝑠𝑘𝑒𝑛𝑒𝑠𝑠 =  
𝑆 − 0

𝑆𝐸𝑠𝑘𝑒𝑛𝑒𝑠𝑠
    𝑍𝑘𝑢𝑟𝑡𝑜𝑠𝑖𝑠 =  

𝐾 − 0

𝑆𝐸𝑘𝑢𝑟𝑡𝑜𝑠𝑖𝑠
 

 

Zskewness = z-score of Skewness, S = Skewness, SEskewness = Standard deviation of Skewness 

ZKurtosis = z-score of Kurtosis, K = Kurtosis, SEKurtosis = Standard deviation of Kurtosis 

 

If the sample size is very large (over 200) it is more important to look at the 

Skew and Kurtosis values themselves rather than calculate their significance. It is 

recommended that the value of Skewness be between -1 and +1 (when values 

between -.5 and +.5 are considered as symmetric) and for the value of Kurtosis 

to be between -2 and +2 (when a range between -1 to +1 is preferable) [Bulmer, 

1979; George & Mallery, 2010].  

The normality of the distribution can also be approximately tested through visual 

inspection of graphs. The first graph is the histogram of the data with a normal 

curve and the second one is the Q-Q plot of the data. The histogram gives an 

approximate view of the distribution of the data. If the data is distributed 

symmetrically around the center, it can be assumed that the data has a normal 

distribution. The normal curve helps to analyze the histogram visually. The Q-Q 

plot graph plots the cumulative probability of a variable against the cumulative 

probability of a particular distribution. Hence, if values fall on the diagonal of the 

plot then the data is normally distributed, while deviations from the diagonal show 

deviations from normality. 

In this study, the normality distribution test was conducted once as a 

Small/Medium sample size for the sets of hypotheses H1, H2, H3 and H6. The 

test was conducted a second time with a very large sample for the remaining 

hypotheses (that is the sets of hypotheses H4 and H5).  

The first test was conducted with a sample of under 200 observations. For 

comparisons between temporary virtual teams and ongoing ones, the samples 

size were respectively 44 and 191. Thus, these hypotheses were firstly tested for 
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Z-scores of Skew and Kurtosis. According to the test, several variables had Skew 

and Kurtosis Z-scores of above 1.96 in both temporary virtual team groups and 

ongoing virtual team groups (Table 16, Table 17).  

 

Table 16 - Skewness and Kutosis test on Temporary Group before data correction 

n=44 
Affective-

based 
Trust 

Cognitive-
based 
Trust 

Relationship-
oriented 

com. 

Task-
oriented 

com. 
Problem 
Solving 

Innovation 
and  

Creativity 
Decision 
Making 

Conflict 
mng. 

Knowledge 
Sharing 

Skewness -.223 -.254 -.027 -.760 -.844 -.752 -.451 -.510 -1.123 

SE Skewness .357 .357 .357 .357 .357 .357 .357 .357 .357 

Kurtosis -.109 .411 -.807 1.251 1.240 .402 .511 .376 1.989 

SE Kurtosis .702 .702 .702 .702 .702 .702 .702 .702 .702 

 

Table 17 - Skewness and Kutosis test on Ongoing Group before data correction 

n=191 
Affective-

based 
Trust 

Cognitive-
based 
Trust 

Relationship-
oriented 

com. 

Task-
oriented 

com. 
Problem 
Solving 

Innovation 
and  

Creativity 
Decision 
Making 

Conflict 
mng. 

Knowledge 
Sharing 

Skewness -.444 -.733 -.207 -.596 -.551 -.400 -.064 -.221 -.406 

SE Skewness .176 .176 .176 .176 .176 .176 .176 .176 .176 

Kurtosis .584 1.113 .542 .756 .839 .971 -.133 -.103 .503 

SE Kurtosis .350 .350 .350 .350 .350 .350 .350 .350 .350 

 

A significant violation of the assumption of normality can seriously increase 

the chances of the researcher committing either a Type I or Type II error. There 

are different options for correcting the problem [Field, 2009]. The first option 

proposed by Field [2009] is to remove some observations that contribute to results 

of over 1.96. But this should only be done if there is a good reason to believe that 

these observations are not from the population the study is researching. This was 

not the case in the present study, therefore the observations were not removed. 

The second option is to transform the data with the help of an arithmetic method 

like Log10. Data transformation methods are widely used in statistics to solve the 

problem of non-normally distributed data [Osborne, 2002].  The transformation 

did not help to lower the Z-score values to under 1.96, however. The third option 

is to change the value of some observations that contributed to the results of over 

1.96. The presence of outliers which have extreme values relative to the rest of 

the sample is a common reason for non-normality. There is a great debate in the 

literature about whether outliers should be removed or not. However, many 
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researchers agree with Judd and McClelland's [1989] argument that outlier 

removal is desirable, honest and important [Osborne, 2002; Field, 2009]. Field 

[2009] argues that even if changing the data may seem like cheating, not 

changing the value of an outlying observation could be very unrepresentative and 

bias the statistical model.  Therefore, and still according to field [2009], it is 

preferable to change the value. This option was used to correct the problem where 

a maximum of four observations per variable were corrected. These changes 

were minor relative to the quantity of data and only bring a few observation scores 

closer to the mean. These very few scores are considered to be a deviation from 

the rest of the sample and do not represent the population [Field, 2009]. This can 

be caused by an exaggeration of the respondent, for example. The method used 

to change the value of some observations and correct them was the mean 

plus/minus two standard deviations.  

After the data correction, all the Skew and Kurtosis Z-scores dropped under 

1.96 and fulfilled the requirements. The two following tables show the Skew and 

Kurtosis values with their respective standard deviations which were used to 

calculate their Z-scores after data correction.  Table 18 shows the values for the 

temporary virtual teams and Table 19, the values for ongoing virtual teams. 

 

 Table 18 - Skewness and Kurtosis for Temporary team group 

N = 44 
Affective-

based 
Trust 

Cognitive-
based 
Trust 

Relationship-
oriented 

com. 

Task-
oriented 

com. 
Problem 
Solving 

Innovation 
and  

Creativity 
Decision 
Making 

Conflict 
mng. 

Knowledge 
Sharing 

Skewness -.223 -.254 -.027 -.275 -.402 -.660 -.451 -.510 -.571 

SE Skewness .357 . 357 . 357 . 357 . 357 . 357 . 357 . 357 . 357 

Kurtosis -.109 .411 -.807 -.124 .078 .230 .551 .376 .452 

SE Kurtosis . 702 . 702 . 702 . 702 . 702 . 702 . 702 . 702 .702 
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Table 19 - Skewness and Kurtosis for Ongoing team group 

N = 191 
Affective-

based 
Trust 

Cognitive-
based 
Trust 

Relationship-
oriented 

com. 

Task-
oriented 

com. 
Problem 
Solving 

Innovation 
and  

Creativity 
Decision 
Making 

Conflict 
mng. 

Knowledge 
Sharing 

Skewness -.117 -.290 -.207 -.274 -.300 -.060 -..064 -.221 -.196 

SE Skewness .176 . 176 . 176 . 176 . 176 . 176 . 176 . 176 . 176 

Kurtosis -.507 -.295 .542 -.246 .288 -.423 -.133 -.103 -.254 

SE Kurtosis .350 . 350 . 350 . 350 . 350 . 350 . 350 . 350 . 350 

 

 Then, a final visual inspection of the histograms with normal curves and normal 

Q-Q plots showed that the variables' data was approximately normally 

distributed for all the variables. The two graphs were generated for each of the 

variables for both temporary virtual teams (Figure 11 & Figure 12) and ongoing 

virtual teams (Figure 13 & Figure 14). 
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Figure 11 - Distribution histograms with Normal Curve for temporary teams 
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Figure 12 - Normal Q-Q plot graphs for temporary teams 
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Figure 13 - Distribution histograms with Normal Curve for ongoing teams 
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Figure 14 - Normal Q-Q plot graphs for ongoing teams 
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Given that after data correction, all Skew and Kurtosis Z-scores were 

between -1.96 and +1.96., and given that the visual inspection of the graphs also 

supported the idea that all the variables were almost normally distributed, the 

assumption of normality of distribution is validated and the parametric test can be 

run on this data. 

 

The second test for normality distribution was run on the whole sample of 

259 observations for multiple mediation analyses (after the data correction had 

already been carried out on temporary and ongoing virtual team group 

observations). Even if Williams, Grajales and Kurkiewicz [2013] claim that the 

assumption of normal distribution for Independent Variables is not a must in linear 

regression, several researchers still argue that it is essential [Field, 2009; 
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Osborne & Waters, 2002]. Thus, beyond the visual inspection of the graphs, the 

values for Skewness and Kurtosis were checked according to the 

recommendations for sample size of over 200 observations [Bulmer, 1979; 

George & Mallery, 2010; Field, 2009]. This time, to meet these recommendations, 

there was no necessity to remove other observations than the ones that had 

already been removed in the previous data correction. All the Skewness values 

were under +/- .5 and all the Kurtosis values were under +/- 1 (Table 20). 

 

Table 20 - Skewness and Kurtosis for Mediation analyses 

N = 259 
Affective-

based 
Trust 

Cognitive-
based 
Trust 

Relationship-
oriented 

com. 

Task-
oriented 

com. 
Problem 
Solving 

Innovation 
and  

Creativity 
Decision 
Making 

Conflict 
mng. 

Knowledge 
Sharing 

Skewness -.215 -.338 -.156 -.273 -.216 -.193 -.125 -.240 -.256 

SE Skewness .151 .151 .151 .151 .151 .151 .151 .151 .151 

Kurtosis -.209 .041 .239 -.216 .084 .-.083 .045 -.102 -.137 

SE Kurtosis .302 .302 .302 .302 .302 .302 .302 .302 .302 

 

Therefore, all Skew and Kurtosis values fulfilled the recommendations. 

Moreover, the visual inspection of the histograms with a normal curve (Figure 15) 

and normal Q-Q plots (Figure 16) supported these results as all the variables were 

almost normally distributed. Therefore, the assumption of normality of distribution 

is validated and a parametric test can be run on this data also. 
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Figure 15 - Distribution histograms with Normal Curve for entire sample 
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Figure 16 - Normal Q-Q plot graphs for entire sample 
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6.1.6.2 Significant Outliers  

Once it was established that the data was almost normally distributed, an 

analysis of outliers was conducted. According to Osborne, Christiansen, and 

Gunter [2004], the literature suggests that researchers rarely report checking for 

outliers of any sort. This argument is supported by the empirical research they 

conducted [Osborne, et al., 2001]. This is quite alarming because analysis of 

outliers is crucial. The presence of outliers can lead to inflated error rates and 

substantial distortions of parameter and statistic estimates. Thus, in this study a 

deep analysis was conducted in order to avoid errors and distortions of the results 

as much as possible. A first analysis was performed with the help of a boxplot 

graph of temporary and ongoing virtual groups in order to find some extreme 

outliers that could have a large effect on the statistical results for the t-test. Only 

three extreme outliers were detected for the knowledge sharing variable of the 
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temporary group. These three cases could have had a large effect on the results, 

therefore, they were changed to the next highest score. This boxplot graph 

analysis was repeated for all cases to find out whether there are still distant 

outliers that could affect the mediation analysis. No extreme outlier was detected. 

A second, z-scores outliers' analysis, was also conducted. A cases was found 

with a z-score of over 3.29 for the cognitive-based trust variable. A z-score of over 

3.29 is also considered as an outlier that could have a large effect on the results. 

Therefore, this case was also corrected to the next nearest score. 

When using simple or multiple linear regressions, Field [2009] recommends, 

in addition to the outliers analysis that has already been conducted, running 

another test for a much more complete search for outliers. In linear regressions, 

outliers can cause the model to be biased because they affect the values of the 

estimated regression coefficients. In order to find other outliers that could have 

had a large effect on the results, residual analysis was conducted where residuals 

were defined as the differences between the values of the outcome predicted by 

the model and the values of the outcome observed in the sample. Standardized 

residuals (z-scores) were calculated for 10 different multiple linear regressions, 

one for each of the mediation hypotheses. The first five multiple regressions were 

run with relationship-oriented communication, affective- and cognitive-based trust 

as IVs and with each of the five collaboration processes as DVs (Table 21). Then 

the five other regressions were run, with task-oriented communication, affective- 

and cognitive-based trust as IVs and with each of the five collaboration processes 

as DVs (Table 22).  Standardized residuals with an absolute value greater than 

3.29 are a cause for concern. During the mediation analysis, all cases with an 

absolute value of greater than 3.29 were omitted. For the hypotheses with 

relationship-oriented communication as IV, and with decision making as DV, a 

significant outlier was identified (Std. Residual Min = -3.949, Std. Residual Max = 

3.221). Therefore, case 72 was omitted during the mediation analysis of 

relationship-oriented communication and decision making. For the other DVs, no 

significant outliers were identified.  For the hypotheses with task-oriented 

communication as IV, outliers for two of the DV variables were identified. For 

decision making (Std. Residual Min = -4.404, Std. Residual Max = 3.525), three 
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significant outliers were identified. Thus, cases 72,180 and 217 were omitted 

during the mediation analysis of task-oriented communication and decision 

making. For conflict management (Std. Residual Min = -3.177, Std. Residual Max 

= 3.432) one significant outlier was identified. Thus, case 43 was omitted during 

the mediation analysis of task-oriented communication and conflict management. 

For the other DVs, no significant outliers were identified.   

 

Table 21 - standard residuals analysis for relationship-oriented communication 

 Std. residual  

Collaboration  Min max Case # to omit 

Problem solving -3.085 2.781  

Innovation/Creativity -2.527 2.715  

Decision making -3.949 3.211 72 

Conflict management -3.272 2.674  

Knowledge sharing -2.723 2.670   

 

 

Table 22 - standard residuals analysis for task-oriented communication 

 Std. residual  

 Min max Case # to omit 

Problem solving -3.234 2.831   

Innovation/Creativity -2.912 3.202  

Decision making -4.404 3.525 72, 180, 217 

Conflict management -3.177 3.432 43 

Knowledge sharing -2.787 2.750   

 

 

6.1.6.3 Homogeneity of variance or Homoscedasticity 

The homogeneity of variance means that as the researcher goes through 

levels of one variable, the variance of the other should not change. Otherwise, the 

variables have heterogeneity of variance and the results of the parametric 

methods used in the study could lead to false conclusions. In correlational 

analysis such as regression, graph analysis is usually conducted in order to check 

if the sample meets the assumption requirement. For the analysis of groups of 

data such as independent t-tests, a test called Levene’s test is often used to check 

the validity of this assumption.  
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For the study's hypotheses that imply a means comparison between groups 

(temporary virtual teams and ongoing virtual teams), Levene’s test was used to 

determine whether the study's samples complied with the assumption. All the 

variables were tested with non-significant Levene's test results (i.e p>.05). 

Therefore, the variances are roughly equal and the assumption is tenable for all 

the variables (Table 23) 

 

Table 23 - Levene's test for Homogeneity of variance for group of data mean comparison 

 
Levene's Test for Equality of 

Variances 

 F Sig. 

Affective-based trust 3.284 .071 

Cognitive-based trust .470 .494 

Relationship-oriented communication .332 .565 

Task-oriented communication .783 .377 

Problem solving .951 .330 

Innovation and Creativity .006 .937 

Decision making .323 .570 

Conflict management .005 .945 

Knowledge Sharing 1.140 .287 

 

 

 

6.1.6.4 Homoscedasticity and Linearity 

Homoscedasticity and linearity are important assumptions for linear 

regression. For the hypotheses which assumed a mediation effect of trust on 

communication and collaboration, linear regressions were used for analysis, and 

thus, scatterplots graph analysis was also conducted. This analysis allows one to 

check whether the data complies with the two assumptions; homoscedasticity 

(homogeneity of variance) and linearity (the linear relationship between the 

independent variable or variables, and the dependent variable) [Williams, et al., 

2013; Field, 2009; Osborne & Waters, 2002]. Plots of standardized residuals 

against standardized predicted values was generated and ten multiple linear 

regressions were run to generate ten different scatterplots in order to check 

homoscedasticity and linearity for both relationship- and task-oriented 

communication (IVs) against each of the five collaboration processes (DVs) where 
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affective- and cognitive-based trust are part of the IVs. These scatterplots of 

standardized residuals showed that the data met the assumptions of linearity 

though there was a high level of suspicion that the data did not meet the 

homoscedasticity assumption (Figure 17).  

 

Figure 17 - Scatterplot of standardized residuals 
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When the homoscedasticity assumption is violated, the estimator of the 

covariance matrix of the parameter estimates can be biased and inconsistent. 

Hence, heteroscedasticity can have an impact on the significance tests and 

confidence intervals results [Hayes & Cai, 2007]. Therefore, to confirm the 

suspicion, two tests for heteroscedasticity were run. The first was a Breusch-

Pagan test [Breusch & Pagan, 1979] and the second was a Koenker test [Koenker 

& Bassett, 1982]. The two tests were run with the help of an SPSS macro [Garcia-

Granero, 2002]. In the case of relationship-oriented communication, the Breusch-

Pagan and Koenker tests showed that for three of the collaboration processes 

(innovation and creativity, decision making and conflict management), the 

homoscedasticity assumption was not complied with (Table 24). In the case of 

task-oriented communication, the Breusch-Pagan and Koenker tests showed that 

for two of the collaboration processes (innovation and creativity; and conflict 

management) the homoscedasticity assumption was not complied with (Table 
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24). For a third process (decision making) the Breusch-Pagan test was significant 

but the Koenker test was not. 

 

Table 24 - Tests for homoscedasticity with relationship-oriented communication as IV 

IV: Relationship-oriented com., Affective- and Cognitive-based trust 

          
n=259, df=3 Breusch-Pangan test Koenker test 

DV CHi-Square Sig. CHi-Square Sig. 

Problem solving 5.834 .120 5.253 .154 

Innovation/creativity 8.990 .029* 10.431 .015* 

Decision making 22.050 .000*** 13.536 .004** 

Conflict management 16.552 .001*** 12.901 .005** 

Knowledge sharing 4.247 .236 4.128 .247 

* p<.05, ** p<.01, *** p<.001    

 

 

Table 25 - Tests for homoscedasticity with task-oriented communication as IV 

IV: Task-oriented com., Affective- and Cognitive-based trust 

          
n=259, df=3 Breusch-Pangan test Koenker test 

DV CHi-Square Sig. CHi-Square Sig. 

Problem solving 5.500 .139 4.735 .192 

Innovation/creativity 9.532 .023* 9.443 .024* 

Decision making 13.288 .004** 6.477 .091 

Conflict management 15.285 .002** 11.972 .007** 

Knowledge sharing 3.041 .385 2.847 .416 

* p<.05, ** p<.01, *** p<.001    

 

Long and Ervin [2000] propose the use of an alternative method to reduce 

the effect of heteroscedasticity. This method is based on a heteroscedasticity 

consistent covariance matrix (HCCM). Several estimator models have been 

developed based on HCCM over the years. MacKinnon and White [1985] 

presented three estimators adapted to small samples HC1, HC2 and HC3. Long 

and Evrin [2000] recommended the use of an HC3 estimator for samples of 

around 250 observations. The advantage of the HCCM method is that it employs 

a heteroscedasticity-consistent standard error (HCSE) estimator that does not 

assume heteroscedasticity for estimating the standard errors. Hayes and Cai 

[2007] developed an SPSS macro that implemented the HC3 estimator. This 
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SPSS macro is used as an option in the PROCESS macro [Hayes, 2014] which 

was used in this study for multiple mediation analyses. Thus, the HC3 option was 

used during all the multiple analyses to overcome the lack of homoscedasticity. 

Moreover, the use of this estimator is recommended even when the 

homoscedasticity assumption is complied with [Hayes & Cai, 2007; Long & Ervin, 

2000]. 

 

6.1.6.5 Normally Distributed Errors  

This assumption simply means that the differences between the model and 

the observed data are most frequently zero or very close to zero, and that 

differences much greater than zero happen only occasionally. One of the tests for 

normally distributed errors is a P-P plot (or Q-Q plot) of the standardized residuals 

and a histogram presenting them. This is a plot of the fractals of error distribution 

versus the fractals of a normal distribution having the same mean and variance 

[Williams, et al., 2013]. If the distribution is normal, the points on such a plot should 

fall close to the diagonal reference line. To carry out this test, 10 multiple linear 

regressions were run to generate 10 different histograms and P-P plots in order 

to check the normal distribution of the  residuals for both relationship- and task-

oriented communication (IVs) against each of the five collaboration processes 

(DVs) where affective- and cognitive-based trust are part of the IVs. 

The histograms of the standardized residuals indicated that the data 

contained approximately normally distributed errors, as did the normal P-P plots 

of standardized residuals, which showed points that were not exactly on the lines, 

but close (Figure 18). Therefore, the Normally Distributed Errors assumption is 

also complied with for all the mediation models. 
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Figure 18 - The normal distribution of the  residuals 
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6.1.6.6 Multicollinearity  

Multicollinearity is reflected when two or more independent variables are 

strongly correlated in a regression model. Multicollineary becomes a problem only 

in multiple regression models such as single mediation or multiple mediation 

models because simple regression requires only one independent variable. This 

problem may cause serious difficulty with the reliability of the estimates of the 

model parameters. The two parameters that could be affected by multicollinearity 

in a multiple regression model are the β coefficient and the size of R.  If the β 

coefficient becomes untrustworthy, its standard errors could increase and its sign 

could be wrong. In addition, R, which measures the multiple correlation between 

the independent variables and the dependent variable, and R2, which indicates 

the variance in the dependent variable in the model, can also be badly affected 

by  multicollinearity and reflect false results [Alin, 2010; Field, 2009; O'Brien, 

2007]. 

Hence the need to check the existence of multicollinearity in the present 

study to assure the reliability of the results.  Multicollinearity analysis is available 

in several statistics software programs. IBM SPSS Version 22.0 [IBM Corp, 2013] 

was used in this study where two parameters for multicollinearity were calculated: 

Variance inflation factors, known as VIF and Tolerance (1/VIF), were also 

analysed. Many researchers have identified a certain value of VIF as a sign of 

multicollinearity. The most common value reported as problematic is a value 
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above 10 but some also have suggested that a value above 5 is already a source 

for concern [Alin, 2010; Field, 2009; O'Brien, 2007]. 

In the context of the present study, the multicollinearity analysis was run 

twice. Firstly, where relationship-oriented communication is the independent 

variables and cognitive- and affective-based trust act as mediators to 

collaboration. And secondly, where task-oriented communication is the 

independent variable and cognitive- and affective-based trust act as mediators to 

collaboration. 

According to the analyses, the data complied with the assumption of 

collinearity which indicated that multicollinearity was not a concern in both cases. 

In the case of relationship-oriented communication, the higher value for VIF was 

2.083 (Table 26). In the case of trust-oriented communication, the higher value 

for VIF was 1.611 (Table 27). 

 

Table 26 - Multicollinearity test for Relationship-oriented communication 

 Collinearity Statistics 

Independent Variable Tolerance VIF 

Affective-based trust .480 2.083 

Cognitive-based trust .651 1.536 

Relationship-oriented based trust .541 1.849 

 

Table 27 - Multicollinearity test for Task-oriented communication 

 Collinearity Statistics 

Independent Variable Tolerance VIF 

Affective-based trust .648 1.544 

Cognitive-based trust .621 1.611 

Task-oriented based trust .779 1.283 

 

6.1.6.7 Independent errors 

Errors are assumed to be independent. The lack of compliance with this 

assumption could cause biased estimates of standard errors and significance, 

though the estimates of regression coefficients would remain unbiased, yet 

inefficient [Williams, et al., 2013]. To determine whether the errors were 

independent, Durbin-Watson tests were conducted for each of the 10 mediation 

hypotheses. Durbin-Watson tests allow one to detect whether there is the 
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presence of correlation in the residuals from a regression analysis [Durbin & 

Watson, 1950]. The statistical test values can vary between 0 and 4 with a value 

of 2, meaning that the residuals are uncorrelated. A value greater than 2 indicates 

a negative correlation between adjacent residuals, whereas a value below 2 

indicates a positive correlation [Field, 2009]. All the Durbin-Watson values were 

very close to 2 (Table 28). Therefore, the data complied with the assumption of 

independent errors for each of the mediation hypotheses. The first set of tests for 

the mediation models were with relationship-oriented communication as the IV. 

The second set of tests for the mediation models were with task-oriented 

communication as the IV. 

 

Table 28 - Durbin-Watson values for independent errors test 

 Durbin-Watson 

 Relationship Com Task Com 

Problem Solving 1.899 1.971 

Innovation/Creativity 2.180 2.210 

Decision making 1.930 1.929 

Conflict management 1.927 2.007 

Knowledge sharing 1.924 1.966 
 

6.1.6.8 Non-zero variance  

The last assumption tested during this study was non-zero variance. For a 

regression model, the IVs should have some variation in value. In other words, 

values are not expected to have variance of 0 [Field, 2009]. Based on the 

mediation hypotheses of the study, there are four variables to check for non-zero 

variance which are affective-based trust (Variance = 10.306), cognitive-based 

trust (Variance = 7.427), relationship-oriented communication (Variance = 

10.754) and finally, task-oriented communication (Variance = 9.151) (Table 33). 

Therefore, this assumption was also complied with. 

 

6.1.6.9 Conclusion 

It is essential for the data to comply with certain assumptions in parametric 

statistical tests for the results to be trustworthy and accurate. Such results can be 
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interpreted with confidence and this allows one to draw conclusions that are 

reliable. In the present study, several key assumptions were tested and after 

some data corrections, all the assumptions were met. The study's data can be 

considered with a high level of confidence as reliable for the parametric tests of 

this study.  

 

6.1.7 Factor analysis 

Two statistics were used to test whether the factor analysis was appropriate 

for the study [Hair, et al., 2009; Field, 2009]. First, the Kaiser-Meyer-Olkin (KMO) 

measure of sampling adequacy [Kaiser, 1970; Kaiser, 1974] statistic was 

calculated (Table 29), resulting in a value of .941, which is a meritorious value 

according Kaiser [1974]. Furthermore, values above .9 were defined as superb 

by Hutcheson and Sofroniou [1999]. ISince the KMO value was above 0.80, the 

variables were interrelated and shared common factors [Hair, et al., 2009; Field, 

2009]. The high KMO value supported the use of factor analysis and suggested 

that the data could be grouped into a smaller set of underlying factors [Tabachnick 

& Fidell, 2007], as expected. Second, Bartlett's test of sphericity [Bartlett, 1954] 

was conducted (Table 29), yielding a significant c² value (c²=6344.071, df=780, 

Sig.=.000). Both tests indicated that the factor analysis was appropriate for the 

study. 

 

Table 29 - KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy .941 

Bartlett's Test of Sphericity Approx. Chi-Square 6344.071 

df 780 

Sig. .000 

 

In order to proceed to factor analysis, three statistical tests were conduct in 

IBM SPSS [Field, 2009]: Cronbach's Alpha If item deleted, Corrected Item-Total 

Correlation and Factor Loading. The Cronbach's Alpha If item deleted test 

calculates the values of the overall α if that item isn’t included in the calculation. 

As such, they reflect the change in Cronbach’s α that would be seen if a particular 

item were deleted. If the deletion of an item increases Cronbach’s α then this 

means that the deletion of that item improves reliability [Field, 2009]. The 
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Corrected Item-Total Correlation test calculates the correlations between each 

item and the total score from the questionnaire. In a reliable scale all items should 

correlate with the total. Items that don’t correlate with the overall score from the 

scale and with a value under about .3 may have to be dropped [Field, 2009]. And 

finally, when orthogonal rotation is used, the Factor Loading test calculates the 

correlation between the factor and the variable, but is also the regression 

coefficient. The Varimax method for orthogonal rotation in IBM SPSS version 22.0 

was used because it is a good general approach that simplifies the interpretation 

of factors [Field, 2009]. Typically, several items with a factor loading greater than 

.3 may be grouped into a smaller set of underlying factors. However, the 

significance of actor loading will depend on the sample size. Stevens [2002] 

produced a table of critical values against which loadings can be compared. He 

recommended that for 200 observations, the value should be greater than 0.364 

and for 300 observations, it should be greater than 0.298. As study sample size 

was 259, a greater value than approximately .32 met the recommendation.  

 

6.1.7.1 Trust items 

For the affective-based trust items, the lower value for the Corrected Item-

Total Correlation parameter was .530 while the others items' value measured 

between .6 and .7. (Table 30). Thus, there was a good correlation between each 

items and the total score from the questionnaire, well above the .3 bar [Field, 

2009]. All the values for the Cronbach’s Alpha if Item is Deleted parameter 

indicated that none of the items would have increased the reliability if they had 

been deleted because all values were less than the overall final reliability of .816 

(Table 11). Finally, all the values for the factor loading parameter were above .478 

(Table 30), well above the .32 bar [Stevens, 2002], indicating that all these items 

were able to be regrouped into the same factor. The affective-based trust factor 

met all the factor analysis requirements that were defined above. Consequently, 

the scales criteria were validated. 

For the cognitive-based trust Items, the lower value for the Corrected Item-

Total Correlation parameter was .619 while the others item's value measured 

between .6 and .7. (Table 30). Thus, there was a good correlation between each 
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item and the total score from the questionnaire, well above the .3 bar [Field, 2009]. 

All the values for the Cronbach’s Alpha if Item is Deleted parameter indicated that 

none of the items would have increased the reliability if they had been deleted 

because all values were less than the overall final reliability of .834 (Table 11). 

Finally, all the values for the factor loading parameter were above .603 (Table 30), 

well above the .32 bar [Stevens, 2002], s indicating that all these items were able 

to be regrouped into the same factor. The cognitive-based trust factor met all the 

factor analysis requirements that were defined above. Consequently, the scales 

criteria were validated. 

 

Table 30 - Trust - Factor Loadings 

Items Cronbach's Alpha If 
item deleted 

Corrected Item-
Total Correlation 

Factor 
Loading 

affective-based trust Items 

Q1 .779 .613 .613 

Q2 .770 .640 .713 

Q3 .807 .530 .478 

Q4 .763 .681 .640 

Q5 .782 .602 .535 

Cognitive-based trust items 

Q6 .808 .619 .633 

Q7 .802 .640 .751 

Q8 .803 .637 .716 

Q9 .797 .649 .603 

Q10 .794 .664 .624 

 

 

6.1.7.2 Communication items 

For the relationship-oriented communication items, the lower value for the 

Corrected Item-Total Correlation parameter was .437. Two other items' values 

were measured below .5 (.476 and .495). Another item's value was .676 and the 

last one .726 (Table 31). Thus, there was a good correlation between each item 

and the total score from the questionnaire, well above the .3 bar [Field, 2009] All 

the values for the Cronbach’s Alpha if Item is Deleted parameter indicated that 

none of the items would have increased the reliability if they had been deleted 

because all values were less than the overall final reliability of .782 (Table 11). 

Finally, the lowest value for the factor loading parameter was .320 (Table 31). 
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Although this parameter was relatively low, it still met the requirement defined by 

Stevens [2002]. Moreover, the four other factor loading parameters for the rest of 

the items were above .418,  indicating that all these items could have been 

regrouped into the same factor. The Relationship-oriented Communication factor 

met all the factor analysis requirements that were defined above. Consequently, 

the scales criteria were validated. 

For the task-oriented communication items, the lower value for the 

Corrected Item-Total Correlation parameter was .547 while the four other items' 

values measured  above .6 with the lowest value of .603 and the highest value of 

.729 (Table 31). Thus, there was a good correlation between each item and the 

total score from the questionnaire, well above the .3 bar [Field, 2009]. All the 

values for the Cronbach’s Alpha if Item is Deleted parameter indicated that none 

of the items would have increased the reliability if they had been deleted because 

all values were less than the overall final reliability of .846 (Table 11). Finally, all 

the values for the factor loading parameter were above .615 (Table 31), well 

above the .32 bar [Stevens, 2002], indicating that all these items were able to be 

regrouped into the same factor. The Task-oriented Communication factor met all 

the factor analysis requirements that were defined above. Consequently, the 

scales criteria were validated. 

 

Table 31 - Communication - Factor Loadings 

Items Cronbach's Alpha If 
item deleted 

Item-Total 
Correlation 

Factor Loading 

Relationship-oriented Communication 

Q11 .760 .495 .320 

Q12 .702 .676 .610 

Q13 .680 .726 .671 

Q14 .772 .476 .809 

Q15 .779 .437 .418 

Task-oriented Communication 

Q16 .842 .547 .729 

Q17 .803 .703 .684 

Q18 .803 .697 .710 

Q19 .794 .729 .779 

Q20 .828 .603 .615 
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6.1.7.3 Collaboration items 

For the problem solving items, the lower value for the Corrected Item-Total 

Correlation parameter was .699 while the three others items' values measured 

between .7 and the highest value of .747 (Table 32). Thus, there was a good 

correlation between each item and the total score from the questionnaire, well 

above the .3 bar [Field, 2009]. All the values for Cronbach’s Alpha if Item is 

Deleted parameter indicated that none of the items would have increased the 

reliability if they had been deleted because all values were less than the overall 

final reliability of .868 (Table 11). Finally, the lowest value for the factor loading 

parameter was .360 (Table 32). Although this parameter was relatively low, it still 

met the requirement defined by Stevens [2002]. Moreover, the three other factor 

loading parameters for the rest of the items were above .431, indicating that all 

these items were able to be regrouped into the same factor. The Problem Solving 

factor met all the factor analysis requirements that were defined above. 

Consequently, the scales critera were validated. 

For the innovation and creativity items, the lower value for the Corrected 

Item-Total Correlation parameter was .649 while the three others items' values 

measured above .7 with values of .703, .721 and .779. (Table 32). Thus, there 

was a good correlation between each item and the total score from the 

questionnaire, well above the .3 bar [Field, 2009]. All the values for the 

Cronbach’s Alpha if Item is Deleted parameter indicated that none of the items 

would have increased the reliability if they had been deleted because all values 

were less than the overall final reliability of .863 (Table 11). Finally, all the values 

for the factor loading parameter were above .7 with a highest value of .763 (Table 

32), well above the .32 bar [Stevens, 2002], indicating that all these items were 

able to be regrouped into the same factor. The Innovation and Creativity factors 

met all the factor analysis requirements that were defined above. Consequently, 

the scales criteria were validated. 

For the knowledge sharing items, the lower value for the Corrected Item-

Total Correlation parameter was .599 while the three others items' values 

measured, in increasing order,.689, .797 and .820 (Table 32). Thus, there was a 

good correlation between each item and the total score from the questionnaire, 
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well above the .3 bar [Field, 2009]. One of the values for Cronbach’s Alpha if Item 

is Deleted parameter was higher (α = .887) than the overall reliably of .865. This 

indicated that one of the items would increase the reliability if it were deleted 

(Table 11). Therefore the item was canceled for the construct and only three of 

the four items were retained. Finally, the three values for the factor loading 

parameter that were retained were above .688 (Table 32), well above the .32 bar 

[Stevens, 2002], indicating that all these retained items were able to be regrouped 

into the same factor. After canceling one of the items, the Knowledge Sharing 

factor met all the factor analysis requirements that were defined above. 

Consequently, the scales criteria were validated. 

For the decision making items, the lower value for the Corrected Item-Total 

Correlation parameter was .587 while the three others items' values measured, in 

increasing order,  .662, .680 and .723 (Table 32). Thus, there was a good 

correlation between each item and the total score from the questionnaire, well 

above the .3 bar [Field, 2009]. All the values for the Cronbach’s Alpha if Item is 

Deleted parameter indicated that none of the items would have increased the 

reliability if they had been deleted because all values were less than the overall 

final reliability of .832 (Table 11). Finally, all the values for the factor loading 

parameter were above .477 (Table 32), well above the .32 bar [Stevens, 2002], 

indicating that all these items were able to be regrouped into the same factor. The 

Decision Making factor met all the factor analysis requirements that were defined 

above. Consequently, the scales criteria were validated. 

For the conflict management items, the lower value for the Corrected Item-

Total Correlation parameter was .687 while the three others items' values 

measured above .7 with values of .743, .744 and .748 (Table 32). Thus, there was 

a good correlation between each item and the total score from the questionnaire, 

well above the .3 bar [Field, 2009]. All the values for the Cronbach’s Alpha if Item 

is Deleted parameter indicated that none of the items would have increased the 

reliability if they had been deleted because all values were less than the overall 

final reliability of .873 (Table 11). Finally, all the values for the factor loading 

parameter were above .657 (Table 32), well above the .32 bar [Stevens, 2002], 

indicating that all these items were able to be regrouped into the same factor. The 
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Conflict management factor met all the factor analysis requirements that were 

defined above. Consequently, the scales criteria were validated. 

 

Table 32 - Collaboration - Factor Loadings 

Items Cronbach's Alpha If 
item deleted 

Item-Total 
Correlation 

Factor Loading 

Problem Solving items 

Q21 .839 .699 .519 

Q22 .831 .721 .435 

Q23 .819 .747 .431 

Q24 .834 .709 .360 

Innovation and Creativity items 

Q25 .822 .721 .707 

Q26 .829 .703 .753 

Q27 .851 .649 .763 

Q28 .799 .779 .753 

Knowledge Sharing items 

Q29 .887 .599 .508 

Q30 .800 .797 .817 

Q31 .789 .820 .796 

Q32 .839 .689 .688 

Decision Making items 

Q33 .821 .587 .477 

Q34 .781 .680 .683 

Q35 .759 .723 .729 

Q36 .788 .662 .641 

Conflict management items 

Q37 .833 .744 .672 

Q38 .831 .748 .730 

Q39 .832 .743 .702 

Q40 .854 .687 .657 

 

6.2 Data analysis and results 

6.2.1 Variables descriptives  

After correcting all the data to comply with the parametric test assumptions, 

final descriptive statistics of the mean and standard deviation of the variables 

were calculated (Table 33). The sample as a whole had a relatively high level of 

affective-based trust (M = 19.026, SD = 3.210) and cognitive-based trust (M = 

20.517, SD = 2.725). The results correspond to an average of "agree" responses 

to the survey questions relative to the trust variables. It was also observed via a 

paired-samples t-test that cognitive-based trust is significantly higher than 

affective-based trust (t = 8.620, p < .000) with a mean difference ma-b of 1.490 
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(Table 34). This can be explained by the fact that cognitive-based trust is 

developed first in a work environment [McAllister, 1995]. The sample as a whole 

had a relatively high level of task-oriented communication (M = 19.689, SD = 

3.025) which corresponds to an average of "agree" responses to the survey 

questions. Yet the relationship-oriented communication had a medium level (M = 

16.594, SD = 2.279) which corresponds to an average of "neutral" responses to 

the survey questions. It was also observed that the difference in the mean ma-b of 

3.095 for task-oriented communication relative to the relationship-oriented one is 

significant (t = 15.267, p < .000) (Table 34). This result can be explained by the 

fact that task-oriented communication is about planning and scheduling work, 

coordinating activities and tasks, and monitoring operations and performance 

which are some of the basic elements for a team to accomplish its tasks in an 

efficient and reliable way [Yukl, 2012]. All the five collaboration processes also 

got a relatively high score with an average of a little less than "agree" responses 

to the survey questions (Table 33). 

 

Table 33 - General variables descriptives 

n = 259 Minimum Maximum Mean 
Std. 

Deviation 
Variance 

Affective-based trust 9.00 25.00 19.026 3.210 10.306 

Cognitive-based trust 11.00 25.00 20.517 2.725 7.427 

Relationship-oriented communication 7.00 25.00 16.594 3.279 10.754 

Task-oriented communication 11.00 25.00 19.689 3.025 9.151 

Problem solving 8.00 20.00 15.115 2.464 6.075 

Innovation and Creativity 8.00 20.00 15.396 2.610 6.815 

Decision making 9.00 20.00 15.907 2.223 4.945 

Conflict management 8.00 20.00 15.363 2.669 7.124 

Knowledge sharing 8.00 15.00 12.526 1.711 2.928 

 

 

Table 34 - Paired-samples t-test for Trust and Communication variables 

n = 259 

Mean 
Std. 

Deviation 

Std. 
Error 
Mean 

95% Confidence Interval 
of the Difference 

t df 
Sig. 

(2-tailed)  Lower Upper 

Cognitive-based trust   
Affective-based trust 1.490 2.782 .173 1.150 1.831 8.620 258 .000*** 

Task-oriented communication  
Relationship-oriented communication 3.094 3.262 .203 2.695 3.494 15.267 258 .000*** 

*p<.05, **p<.01, ***p<.001 
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6.2.2 Independent-samples T-test Analysis 

This set of tests was run to answer the first group of hypotheses (H1 to H3). 

The aim of these hypotheses was to clarify whether there are some differences in 

the level of trust, communication and collaboration between temporary virtual 

teams and ongoing ones. In order to validate (or not) the hypotheses, mean 

analyses were conducted between these two types of team where the final 

sample size for temporary virtual teams was n = 44 and for ongoing ones n = 191. 

All the Mean analyses were run with IBM SPSS version 22.0 using the 

"Independent-Samples t-test" Analyze option. Given that the Levene's test 

probability value was insignificant (p > 0.05) for all the trust, communication and 

collaboration items (Table 23), equal variances were assumed. Thus, the first row 

of the IBM SPSS version 22.0 results (equal variances assumed) were used as t-

test results for all the tests. For the level of signification, a 1-tailed value was used. 

The reason was that trust, communication and collaboration were expected to 

develop over time. Therefore, the mean value of the different variables was 

expected to be higher for ongoing virtual teams than for temporary ones. 

 

6.2.2.1 Affective-based trust 

Ongoing virtual teams had a significantly higher level of affective-based trust 

(M = 19.365, SD = 3.047) than temporary ones (M = 17.1795, SD =3.782), t(233) 

= 2.938, p = .02 (Table 35 & Table 36). The effect size of this mean difference 

was almost a medium one (Cohen's d = .491). According to this result, the first 

hypotheses H1a was supported. 

 

Table 35 - Affective-based trust descriptives by team type 

Team Type N Mean Std. Deviation Std. Error Mean 

Ongoing  191 19.365 3.047 .220 

Temporary  44 17.795 3.782 .570 
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Table 36 - Affective-based trust Independent samples t-test by team type 

 
t 

 
df 

 
Sig. 

 (1-tailed) 

 
Mean 

Difference 

 
Std. Error 
Difference 

95% Confidence 
interval of Difference 

Lower Upper 

2.938 233 .02* 1.570 .534 .517 2.623 

*p < .05, **p < .01, ***p < .001 

Cohen's d = .491 

 

6.2.2.2 Cognitive-based trust 

Ongoing virtual teams had a significantly higher level of cognitive-based 

trust (M = 20.936, SD = 2.588) than temporary ones (M = 19.295, SD =2.938), 

t(233) = 3.694, p < .001 (Table 37 & Table 38). The effect size of this mean 

difference was medium (Cohen's d = .618). According to this result, the 

hypothesis H1b was supported.  

It might be noticed that the effect size of the mean difference for cognitive-

based trust was much higher than the effect size for affective-based trust. 

   

Table 37 - Cognitive-based trust descriptives by team type 

Team Type N Mean Std. Deviation Std. Error Mean 

Ongoing  191 20.936 2.588 .187 

Temporary  44 19.295 2.938 .443 

 

Table 38 - Cognitive-based trust Independent samples t-test by team type 

 
t 

 
df 

 
Sig. 

 (1-tailed) 

 
Mean 

Difference 

 
Std. Error 
Difference 

95% Confidence 
interval of Difference 

Lower Upper 

3.694 233 .000*** 1.641 .444 .765 2.516 

*p < .05, **p < .01, ***p < .001 

Cohen's d = .618 

 

6.2.2.3 Relationship-oriented communication 

Ongoing virtual teams had a significantly higher level of Relationship-

oriented communication (M = 16.848, SD = 3.317) than temporary ones (M = 

15.750, SD =3.362), t(233) = 1.975, p = .025 (Table 39 & Table 40). The effect 

size of this mean difference was a small one (Cohen's d = .330). According to this 

result, the hypothesis H2a was supported. 
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Table 39 - Relationship-oriented communication descriptives by team type 

Team Type N Mean Std. Deviation Std. Error Mean 

Ongoing  191 16.848 3.317 .240 

Temporary  44 15.750 3.362 .507 

 

 

Table 40 - Relationship-oriented communication Independent samples t-test by team type 

 
t 

 
df 

 
Sig. 

 (1-tailed) 

 
Mean 

Difference 

 
Std. Error 
Difference 

95% Confidence 
interval of Difference 

Lower Upper 

1.975 233 .025* 1.098 .556 .002 2.194 

*p < .05, **p < .01, ***p < .001 

Cohen's d = .330 

 

6.2.2.4 Task-oriented communication 

There was no-significant mean difference for task-oriented communication 

between ongoing virtual teams (M = 19.686, SD = 3.122) and temporary ones (M 

= 19.442, SD =2.800), t(233) = .477, p = .317 (Table 41 & Table 42). According 

to this result, the hypothesis H2b was not supported. 

 It might be noticed that there was a fundamental difference between the two 

types of communication. Even with a small size effect, a significant level of 

relationship-oriented communication was found between the two types of team, 

unlike for task communication where no-significant difference in level was found. 

 

Table 41 - Task-oriented communication descriptives by team type 

Team Type N Mean Std. Deviation Std. Error Mean 

Ongoing  191 19.686 3.122 .226 

Temporary  44 19.442 2.800 .422 

 

Table 42 - Task-oriented communication Independent samples t-test by team type 

 
t 

 
df 

 
Sig. 

 (1-tailed) 

 
Mean 

Difference 

 
Std. Error 
Difference 

95% Confidence 
interval of Difference 

Lower Upper 

.477 233 .317 .244 .513 -.765 1.254 

*p < .05, **p < .01, ***p < .001 

Cohen's d = 0.080 
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6.2.2.5 Solving-problem 

Ongoing virtual teams had a significantly higher value for the problem 

solving variable (M = 15.331, SD = 2.526) than temporary ones (M = 14.444, SD 

=2.109), t(233) = 2.162, p = .016 (Table 43 & Table 44). The effect size of this 

mean difference was a small one (Cohen's d = .362). According to this result, the 

hypothesis H3a was supported. 

 

Table 43 - Problem solving descriptives by team type 

Team Type N Mean Std. Deviation Std. Error Mean 

Ongoing  191 15.331 2.526 .182 

Temporary  44 14.444 2.109 .318 

 

Table 44 - Problem solving Independent samples t-test by team type 

 
t 

 
df 

 
Sig. 

 (1-tailed) 

 
Mean 

Difference 

 
Std. Error 
Difference 

95% Confidence 
interval of Difference 

Lower Upper 

2.162 233 .016* .887 .410 .079 1.696 

*p < .05, **p < .01, ***p < .001 

Cohen's d = .362 

 

6.2.2.6 Innovation and creativity 

Ongoing virtual teams had a significantly higher value for the Innovation and 

creativity variables (M = 15. 618, SD = 2. 584) than temporary ones (M = 14. 261, 

SD =2. 668), t(233) = 3.120, p = .001(Table 45 & Table 46). The effect size of this 

mean difference was a medium one (Cohen's d = .522). According to this result, 

the hypothesis H3b was supported. 

 

Table 45 - Innovation and creativity descriptives by team type 

Team Type N Mean Std. Deviation Std. Error Mean 

Ongoing  191 15.618 2.584 .187 

Temporary  44 14.261 2.668 .402 
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Table 46 - Innovation and creativity Independent samples t-test by team type 

 
t 

 
df 

 
Sig. 

 (1-tailed) 

 
Mean 

Difference 

 
Std. Error 
Difference 

95% Confidence 
interval of Difference 

Lower Upper 

3.120 233 .001** 1.356 .435 .500 2.213 

*p < .05, **p < .01, ***p < .001 

Cohen's d = .522 

 

6.2.2.7 Decision making 

Ongoing virtual teams had a significantly higher value for the Decision 

making variable (M = 16.141, SD = 2.187) than temporary ones (M = 15.182, SD 

=2.295), t(233) = 2.599, p = .005 (Table 47 & Table 48). The effect size of this 

mean difference was a small one but close to medium (Cohen's d = .435). 

According to this result, the hypothesis H3c was supported. 

 

Table 47 - Decision making descriptives by team type 

Team Type N Mean Std. Deviation Std. Error Mean 

Ongoing  191 16.141 2.187 .158 

Temporary  44 15.182 2.295 .346 

 

Table 48 - Decision making Independent samples t-test by team type 

 
t 

 
df 

 
Sig. 

 (1-tailed) 

 
Mean 

Difference 

 
Std. Error 
Difference 

95% Confidence 
interval of Difference 

Lower Upper 

2.599 233 .005** .959 .369 .232 1.687 

*p < .05, **p < .01, ***p < .001 

Cohen's d = .435 

 

6.2.2.8 Conflict management 

Ongoing virtual teams had a significantly higher value for conflict 

management (M = 15.524, SD = 2.637) than temporary ones (M = 14.750, SD 

=2.660), t(233) = 1.751, p = .04 (Table 49 & Table 50). The effect size of this 

mean difference was a small one (Cohen's d = .293). According to this result, the 

hypothesis H3d was supported. 
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Table 49 - Conflict Management descriptives by team type 

Team Type N Mean Std. Deviation Std. Error Mean 

Ongoing  191 15.524 2.637 .191 

Temporary  44 14.750 2.660 .401 

 

Table 50 - Conflict management Independent samples t-test by team type 

 
t 

 
df 

 
Sig. 

 (1-tailed) 

 
Mean 

Difference 

 
Std. Error 
Difference 

95% Confidence 
interval of Difference 

Lower Upper 

1.751 233 .04* .773 .442 -.096 1.643 

*p < .05, **p < .01, ***p < .001 

Cohen's d = .293 

 

6.2.2.9 Knowledge sharing 

Ongoing virtual teams had a significantly higher value for knowledge sharing 

(M = 12.634, SD = 1.684) than temporary ones (M = 12.160, SD =1.684), t(233) 

= 1.687, p = .046 (Table 51 & Table 52). The effect size of this mean difference 

was also a small one (Cohen's d = .282). According to this result, the hypothesis 

H3e was supported. 

 

Table 51 - Knowledge sharing descriptives by team type 

Team Type N Mean Std. Deviation Std. Error Mean 

Ongoing  191 12.634 1.684 .122 

Temporary  44 12.160 1.684 .254 
 

Table 52 - Knowledge sharing Independent samples t-test by team type 

 
t 

 
df 

 
Sig. 

 (1-tailed) 

 
Mean 

Difference 

 
Std. Error 
Difference 

95% Confidence 
interval of Difference 

Lower Upper 

1.687 233 .046* .475 .281 -.080 1.030 

*p < .05, **p < .01, ***p < .001 

Cohen's d =.282  

It can be noticed that three variables (problem solving, innovation and 

creativity, decision making) have convincing Cohen's d and significance values 

where the Cohen's d values are above .35 and p values under  .02. However, 

there are two variables (conflict management, knowledge sharing) with weak 

values where Cohen's d values are under .3 and p values above .4. 
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6.2.2.10 Summary 

All the hypotheses comparing the mean between the two types of virtual 

team were validated except one (Table 53). The only hypothesis that was not 

validated was H2b that assumed a significantly higher level of task-oriented 

communication in ongoing virtual teams than in temporary virtual teams. 

According to this study, the type of virtual team (ongoing or temporary) does not 

have an impact on task-oriented communication. Three interesting observations 

can be noticed. The first is that the effect size of the differences in the cognitive-

based trust level (Cohen's d = .491) between the two types of team is considerably 

more important than the differences in affective-based trust (Cohen's d = .618). 

The second is that a significant difference in the relationship-oriented 

communication level between the two team types was observed but there was no 

difference in task-oriented communication. And the last one is that three of the 

collaboration processes (problem solving, innovation and creativity, decision 

making) had convincing values of significance but two others (conflict 

management, knowledge sharing) had weak ones. 

 

Table 53 – Outcomes summary for mean comparison hypotheses 

Hypothesis Expected 
Effect 

Observed Effect Verification 
status 

H1a 

Significantly 
higher level 
in ongoing 
teams than 
temporary 

ones 

Significantly higher level in 
ongoing teams than temporary 

ones 

Supported 
H1b Supported 
H2a Supported 

H2b 
No significant level difference 

between the two groups 
Not supported 

H3a 

Significantly higher level in 
ongoing teams than temporary 

ones 

Supported 
H3b Supported 
H3c Supported 
H3d Supported 
H3e Supported 

 

A post-hoc statistical power analysis was conducted for each of the 

hypotheses (Table 54). For five hypotheses the value was under .80. The H2b 

value was very low, nevertheless the result was not significant. For H3a and H3b 

the values were respectively .54 and .52. The Cohen's d value was also low. 
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Therefore, the results were not really conclusive. These two hypotheses were 

analyzed in more detail by qualitative analysis. Finally, the hypotheses H2a and 

H3a had values respectively of .63 and.70 which were under .80. Therefore, the 

results had limited reliability, the Type II error probability being high. The values 

were all calculated with G*Power 3.1 software. 

 

Table 54 - Post-hoc statistical power analysis for Independent-sample t-test hypotheses with two 
groups 

n of group 1 = 44, n of group 2 = 191 & α = .05 

 

 Cohen's d 1-β (power) 

H1a .491 .90 

H1b .618 .98 

H2a .330 .63 

H2b .080 .12 

H3a .362 .70 

H3b .522 .93 

H3c .435 .83 

H3d .293 .54 

H3e .282 .52 

 

6.2.3 Correlation Analysis 

The next stage was to validate (or not) the next set of hypotheses that 

assume the existence of trust as a mediator between communication and 

collaboration. According to Baron and Kenny [1986], in order to identify a 

mediation relationship, researchers need to proceed in several stages as 

explained previously. The first stage required the existence of correlation between 

the IV and the DV, that is between communication and collaboration. The next 

stage is evidence of correlation between IV and the mediator(s), between 

communication and trust. And the last stage of correlation evidence is between 

the mediator(s) and the DV that is between trust and collaboration. 

 

6.2.3.1 Correlation between Communication and Collaboration (path c) 

Considering that the study hoped to verify the mediating effect of trust on 

both relationship-oriented and task-oriented communication as IVs, Pearson's 

correlation test was run between the two types of communication against each of 

the five collaboration processes. A total of ten tests were run in order to meet 
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Baron and Kenny's [1986] first condition (Table 55). For the tests with relationship-

oriented communication as IV, three relationships were found with a strong effect 

size (Pearson's r > .5) and two with a medium effect size (Pearson's r > .3). 

Relationship-oriented communication was positively correlated with problem 

solving, Pearson's r(257) = .547, p < .001. Relationship-oriented communication 

was also positively correlated with innovation and creativity, Pearson's r(257) = 

.504, p < .001. It was also found positively correlated with knowledge sharing, 

Pearson's r(257) = .418, p < .001. The same result was found with decision 

making, Pearson's r(257) = .499, p < .001. And finally, it was also found to be 

positively correlated with conflict management, Pearson's r(257) = .516, p < .001. 

For the tests with task-oriented communication as IV, two relationships  were 

found with a strong effect size (Pearson's r > .5) and three with a medium effect 

size (Pearson's r > .3). Task-oriented communication was positively correlated 

with problem solving, Pearson's r(257) = .582, p < .001. Relationship-oriented 

communication was also positively correlated with innovation and creativity, 

Pearson's r(257) = .470, p < .001. It was also found to be positively correlated 

with knowledge sharing, Pearson's r(257) = .465, p < .001. The same finding 

occurred with decision making, Pearson's r(257) = .442, p < .001. And finally, it 

was also found to be positively correlated with conflict management, Pearson's 

r(257) = .531, p < .001. It can be noticed that all the relationships were highly 

significant with p < .001 for all the Pearson's correlation tests. Moreover, it can be 

observed that the size effect of the two types of communication with each of the 

collaboration processes was quite similar. Yet there is a slight advantage for 

relationship-oriented communication with innovation/creativity and decision 

making and a slight advantage for task-oriented communication with problem 

solving, knowledge sharing and conflict management. Thus, the first condition 

proposed by baron and Kenny [1986] was met for all the variables. 
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Table 55 - Communication and Collaboration correlation 

Person coefficient r 
N = 259 

Communication 

Relationship-oriented Task-oriented 

C
o

lla
b
o

ra
ti
o

n
 

Problem solving .547*** .582*** 

Innovation and Creativity .504*** .470*** 

Knowledge sharing .418*** .465*** 

Decision making .499*** .442*** 

Conflict management .516*** .531*** 

*p < .05, **p < .01, *** p < .001 

 

 

6.2.3.2 Correlation between Communication and Trust (path a) 

To meet the second condition proposed by baron and Kenny [1986], 

correlation evidence must be found between the IV and the mediator(s). In the 

case of this study, two variables were tested for mediation effect, affective-based 

trust and cognitive-based trust. Hence, four of Pearson's correlation tests were 

run (Table 56). Two tests with relationship-oriented communication against 

affective- and cognitive-based trust and two with task-oriented communication 

against affective- and cognitive-based trust. For the four tests, positive 

correlations were found where one relationship was found with a very strong effect 

size and three relationships with a medium effect size. The results for relationship-

oriented communication and affective-based trust were Pearson's r(257) = .664, 

p < .001; for relationship-oriented communication and cognitive-based trust, 

Pearson's r(257) = .491, p < .001. For task-oriented communication and affective-

based trust, Pearson's r(257) = .393, p < .001; task-oriented communication and 

cognitive-based trust, Pearson's r(257) = .437, p < .001. It can be noticed that for 

affective-based trust, there was a very strong effect size with relationship-oriented 

communication while for task-oriented communication, it was the weakest of the 

four results. For cognitive-based trust the effect size was very close with a slight 

advantage for relationship-oriented communication on task-oriented 

communication. All the results were highly significant with p < .001. Thus, the 

second condition was met for all the variables. 
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Table 56 - Communication and Trust correlation 

Person coefficient r 
N = 259 

Communication 

Relationship-oriented Task-oriented 

T
ru

s
t Affective-based .664*** .393*** 

Cognitive-based .491*** .437*** 

*p < .05, **p < .01, *** p < .001 

 

6.2.3.3 Correlation between Trust and Collaboration (path b) 

To meet the third and last correlation condition proposed by Baron and 

Kenny [1986], evidence of correlation must also be found between the mediator(s) 

and the DV. Considering that there were two assumed mediators and five different 

DVs, ten Pearson's correlations were tested (Table 57). ). For the tests with 

affective-based trust as one of the assumed mediators, three relationships were 

found with strong effect size (Pearson's r > .5) and two with medium effect size 

(Pearson's r > .3). Affective-based trust was positively correlated with problem 

solving, Pearson's r(257) = .585, p < .001. Affective-based trust was also 

positively correlated with innovation and creativity, Pearson's r(257) = .497, p < 

.001. It was also found to be positively correlated with knowledge sharing, 

Pearson's r(257) = .389, p < .001. It was also correlated with decision making, 

Pearson's r(257) = .557, p < .001. And finally, it was found to be positively 

correlated with conflict management, Pearson's r(259) = .560, p < .001. For the 

tests with cognitive-based trust as the second assumed mediator, four 

relationships were found with a strong effect size (Pearson's r > .5) and one with 

a medium effect size (Pearson's r > .3). Cognitive-based trust was positively 

correlated with problem solving, Pearson's r(257) = .610, p < .001. Cognitive-

based trust was also positively correlated with innovation and creativity, Pearson's 

r(257) = .443, p < .001. It was also found to be positively correlated with 

knowledge sharing, Pearson's r(257) = .524, p < .001. It was positively correlated 

with decision making, Pearson's r(257) = .634, p < .001. And finally, it was also 

found to be positively correlated with conflict management, Pearson's r(257) = 

.585, p < .001. It can be noticed that beside knowledge sharing, which had a 

medium size effect with affective-based trust and a strong size effect with 

cognitive-based trust, the other components had quite similar size effects with 
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affective- and cognitive based-trust. However, for innovation and creativity, 

affective-based trust had a slight advantage over cognitive-based trust while for 

the others, cognitive-based trust had the advantage over affective-based trust. All 

the results were highly significant (p < .001). The third and last correlation 

condition was also met for all the variables. Because all the three correlation 

conditions were met for all variables, it was possible to run multiple linear 

regression for mediation analysis. 

 

Table 57 - Trust and Collaboration correlation 

Person coefficient r 
N = 259 

Trust 

Affective-based Cognitive-based 

C
o

lla
b
o

ra
ti
o

n
 

Problem solving .585*** .610*** 

Innovation and Creativity .497*** .443*** 

Knowledge sharing .389*** .524*** 

Decision making .557*** .634*** 

Conflict management .560*** .585*** 

*p < .05, **p < .01, *** p < .001 

 

6.2.4 Mediation effect analyses 

Based on Baron and Kenny [1986], the second stage after finding correlation 

between the variables is to test statistically the existence of the mediation effect 

itself. 

The fact that all previous correlation tests were significant and met all the 

Baron and Kenny [1986] requirements, allowed us to continue the analysis to 

determine whether affective-based trust and cognitive-based trust had a 

mediating effect between communication and collaboration. In order to test this 

mediation effect, the methodology developed by Preacher and Hayes [2004] was 

used for mediation testing that facilitated estimation of the indirect effect with a 

normal theory approach and a bootstrap approach to obtain confidence intervals. 

In the present study, a 95% confidence interval of the indirect effects was obtained 

with 5000 bootstrap resamples [Preacher & Hayes, 2008]. Because 

heteroscedasticity was observed in multiple cases (Table 24 & Table 25), the 

method of heteroscedasticity-consistent standard error estimators was used 
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during the multiple mediation analyses [Hayes & Cai, 2007].  In order to be able 

to compare the β strength between the results, standardized values (Z-scores) of 

the variables were used in the simple and multiple linear regressions. Four 

variables were entered as covariates at each of the linear regression analyses. 

These covariates (or controller variables) were the gender of the respondent, the 

position the respondent fulfills within the team i.e. team leader or regular team 

member, the type of virtual team based on time i.e. temporary or ongoing and the 

type of virtual team based on distance i.e. local or global. These variables were 

defined in the quantitative sample design section above (Section 6.1.2). They 

were also entered as controller variables to check whether they affected the 

multiple mediation models of this study. 

 

6.2.4.1 Mediation analysis with problem solving as DV 

In this first mediation analysis (Table 58), the independent 

variable relationship-oriented communication was significantly related to both 

proposed mediators; affective-based trust (β = .657, F(7, 251) = 13.846, p < 

.001) and cognitive-based trust (β = .536, F(7, 251) = 8.734, p < .001). 

Relationship-oriented communication was also significantly related to the 

dependent variable problem solving (β = .343, F(7, 251) = 9.330, p < .001). 

Additionally, both proposed mediators were significantly related to problem 

solving where for affective-based trust; β = .233, F(7, 251) = 3.067, p < .01 and 

for cognitive-based trust; β =.375, F(7, 251) = 6.252, p < .001. To test for 

mediation, a multiple linear regression analysis via IBM SPSS macro [Hayes, 

2014] was conducted.  The following variables were entered: relationship-

oriented communication as the independent variable, affective-based trust and 

cognitive-based trust as mediation variables and problem solving as the 

dependent variable. The covariates (gender, team role, temporary/ongoing team, 

local/global team) were also entered as controller variables to check whether they 

affected the multiple mediation model.  The results of the mediation analysis 

confirmed the mediating role of both affective-based Trust (β=.153, CI=.063 to 

.269) and cognitive-based Trust (β=.181, CI=.118 to .255), as none of them had 

the result of zero in the confidence interval. Furthermore, the relationship 
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between relationship-oriented communication and problem solving was weaker 

in this analysis (β = .202; t = 2.842, p < .01) compared to the direct relationship (β 

= .202). The direct effect between relationship-oriented communication and 

problem solving was still significant (p = .005), suggesting only a partial 

mediation. The covariates, Gender (p = .634), team leader/teammate role (p = 

.345), temporary/ongoing team (p = .729), local/global team (p = .456) were found 

to be insignificant, thus they did not affect the mediation model. And finally, this 

mediating model explained a significant proportion of the variance in relationship-

oriented communication (adj-R2=.482, F(7,251)=33.233, p < .001). The H4a 

hypothesis was fully supported where both affective- and cognitive-based trust 

were found to be partial mediators ( 

Figure 19). 

 

Figure 19 - Multiple mediation model with relationship-oriented communication as IV, affective- and 
cognitive-based trust as mediators and problem solving as DV 

 

* p<.05, **p<.01, ***p<.001 
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Table 58 - Mediation analysis with relationship-oriented communication as IV and  problem solving 
as DV 

IV to Mediators (a paths)     

 β t Sig. 

Affective-based trust .657 13.846 .000*** 

Cognitive-based trust .481 8.734 .000*** 

    

Direct Effects of Mediators on DV (b paths)     

  β t Sig. 

Affective-based trust .233 3.067 .002** 

Cognitive-based trust .375 6.252 .000*** 

    

Total Effect of IV on DV (c path)     

 β t Sig. 

Relationship-oriented communication .536 9.330 .000*** 

    

Direct Effect of IV on DV (c' path)     

 β t Sig. 

Relationship-oriented communication .202 2.842 .005** 

    

Partial Effect of Control Variables on DV    

  β t Sig. 

Gender (Female, Male) -.046 -.477 .634 

Team leader, Teammate or both role .068 .946 .345 

Temporary, Ongoing or both team -.033 -.347 .729 

Local, Global or both team -.043 -.747 .456 

    

Model Summary for DV Model     

 

Adj R-
sq F Sig. 

  .482 33.233 .000*** 

    

           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS  
    

Indirect Effects of IV on DV through 
Proposed Mediators (ab paths)     

  

Bias Corrected 
Confidence 

Intervals  

  Data Lower Upper 

Total .334 .237 .455 

Affective-based trust .153 .063 .269 

Cognitive-based trust .181 .118 .255 

* p<.05, **p<.01,  ***p<.001    
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In the next mediation analysis (Table 59), the independent variable task-

oriented communication was significantly related to both proposed mediators; 

affective-based trust (β = .385, F(7, 251) = 5.969, p < .001) and cognitive-based 

trust (β = .443, F(7, 251) = 6.755, p < .001). Task-oriented communication was 

also significantly related to the dependent variable problem solving (β = .579, F(7, 

251) = 10.874, p < .001). Additionally, both proposed mediators were significantly 

related to problem solving where for affective-based trust; β = .283, F(7, 251) = 

4.697, p < .001 and for cognitive-based trust; β =.292, F F(7, 251) = 5.169, p < 

.001. To test for mediation, a multiple linear regression analysis via IBM SPSS 

macro [Hayes, 2014] was conducted.  The following variables were entered: task-

oriented communication as the independent variable, affective-based trust and 

cognitive-based trust as mediation variables and problem solving as the 

dependent variable. The covariates (gender, team role, temporary/ongoing team, 

local/global team) were also entered as controller variables to check whether they 

affected the multiple mediation model. Results of the mediation analysis 

confirmed the mediating role of both Affective-based Trust (β=.109, CI=.059 to 

.178) and Cognitive-based Trust (β=.129, CI=.077 to .198) as none of them had 

the result of zero in the confidence interval. Furthermore, the relationship 

between relationship-oriented communication and problem solving was weaker 

in this analysis (β = .341; t = 7.423, p < .001) compared to the direct 

relationship (β = .579). The direct effect between relationship-oriented 

communication and problem solving was still significant (p < .001), suggesting 

only a partial mediation. The covariates, gender (p = .903), team leader/teammate 

(p = .783) role, temporary/ongoing team (p = .476) were found to be insignificant, 

thus they did not affect the mediation model. However, the covariate local/global 

team (p = .011) was found to be significant. Thus, the distance between the 

teammates at a physical or even cultural level seemed to have an impact on the 

mediation model involving task-oriented communication and problem solving. 

Further research needs to be conducted to understand this impact but this 

research was not a part of the framework of this study.  And finally, this mediating 

model explained a significant proportion of the variance in relationship-oriented 

communication (adj-R2=.548, F(7,351)=44.559, p < .001). The H5a 
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hypothesis was fully supported where both affective- and cognitive-based trust 

were found to be partial mediators (Figure 20). 

 

Figure 20 - Multiple mediation model with task-oriented communication as IV, affective- and cognitive-
based trust as mediators and problem solving as DV 

 

* p<.05, **p<.01, ***p<.001 
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Table 59 - Mediation analysis with task-oriented communication as IV and solving problem as DV 

IV to Mediators (a paths)     

 β t Sig. 

Affective-based trust .385 5.969 .000*** 

Cognitive-based trust .443 6.755 .000*** 

    

Direct Effects of Mediators on DV (b paths)     

  β t Sig. 

Affective-based trust .283 4.697 .000*** 

Cognitive-based trust .292 5.169 .000*** 

    

Total Effect of IV on DV (c path)     

 β t Sig. 

Task-oriented communication .579 10.874 .000*** 

    

Direct Effect of IV on DV (c' path)     

 β t Sig. 

Task-oriented communication .341 7.423 .000*** 

    

Partial Effect of Control Variables on DV    

  β t Sig. 

Gender (Female, Male) .014 .122 .903 

Team leader, Teammate or both role -.022 -.275 .783 

Temporary, Ongoing or both team .074 .715 .476 

Local, Global or both team -.159 -2.551 .011* 

    

Model Summary for DV Model     

 

Adj R-
sq F Sig. 

  .548 44.559 .000*** 

    

           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS  

    

Indirect Effects of IV on DV through 
Proposed Mediators (ab paths)     

  

Bias Corrected 
Confidence 

Intervals  

  Data Lower Upper 

Total .238 .166 .324 

Affective-based trust .109 .059 .178 

Cognitive-based trust .129 .077 .198 

* p<.05, **p<.01,  ***p<.001    
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In conclusion, for the mediation analysis with problem solving as DV, it two 

observations could be noticed. The first was that in the cases of both relationship- 

and task-oriented communication, the two types of trust acted as partial mediators 

where cognitive-based trust seemed to have a slightly higher impact than 

affective-based trust. The β result for cognitive-based trust was .181 and for 

affective-based trust it was .153 in the model with relationship-oriented 

communication. The β result for cognitive-based trust was .129 and for affective-

based trust it was .109 in the model with task-oriented communication. The 

second observation was that the covariate defining the type of the team that the 

respondent worked in e.g. local virtual team, global team or both seemed to have 

an impact on the model with task-oriented communication as IV. However, this 

last observation was not elaborated upon further since it was not a part of the 

study's framework. 

 

6.2.4.2 Mediation analysis with innovation and creativity as DV 

For the first innovation and creativity mediation analysis ( 

Table 60), the independent variable relationship-oriented 

communication was significantly related to both proposed mediators; affective-

based trust (β = .657, F(7, 251) = 13.846, p < .001) and cognitive-based trust (β 

= .481, F(7, 251) = 8.734, p < .001). Relationship-oriented communication was 

also significantly related to the dependent variable innovation and creativity (β = 

.486, F(7, 251) = 8.658, p < .001). Additionally, both proposed mediators were 

significantly related to problem solving, where for affective-based trust; β = 

.187, F(7, 251) = 2.190, p = .029 and for cognitive-based trust; β =.191, F F(7, 

251) = 2.512, p = .012. To test for mediation, a multiple linear regression analysis 

via IBM SPSS macro [Hayes, 2014] was conducted.  The following variables were 

entered: relationship-oriented communication as the independent variable, 

affective-based trust and cognitive-based trust as mediation variables and, 

innovation and creativity as the dependent variable. The covariates (gender, team 

role, temporary/ongoing team, local/global team) were also entered as controller 

variables to check whether they affected the multiple mediation model. The results 

of the mediation analysis confirmed the mediating role of both Affective-based 
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Trust (β=.123, CI=.020 to .239) and Cognitive-based Trust (β=.092, CI=.024 to 

.172), seeing as none of them had the result of zero in the confidence interval.  

Furthermore, the relationship between relationship-oriented communication and 

innovation and creativity was weaker in this analysis (β = .271; t = 3.531, p = 

.005) compared to the direct relationship (β = .486). The direct relationship 

between relationship-oriented communication and innovation and creativity was 

still significant (p < .001), though this was suggesting only a partial mediation. The 

covariates, gender (p = .429), team leader/teammate role (p = .126) and 

local/global team (p = .652) were found to be insignificant, thus they did not affect 

the mediation model. However, the covariate temporary/ongoing team (p = .029) 

was found to be significant, therefore it affected the model and further tests need 

to be conducted to understand its impact. These tests were conducted later as 

part of the H6 set of hypotheses analyses. And finally, this mediating model 

explained a significant proportion of the variance in relationship-oriented 

communication (adj-R2=.347, F(7,351)=17.397, p < .001). The H4b 

hypothesis was fully supported where both affective- and cognitive-based trust 

were found to be partial mediators (Figure 21). 

 

Figure 21 - Multiple mediation model with relationship-oriented communication as IV, affective- and 
cognitive-based trust as mediators and, innovation and creativity as DV 

 

* p<.05, **p<.01, ***p<.001 
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Table 60 - Mediation analysis with relationship-oriented communication as IV and innovation/creativity 
as DV 

IV to Mediators (a paths)     

 β t Sig. 

Affective-based trust .657 13.846 .000*** 

Cognitive-based trust .481 8.734 .000*** 

    

Direct Effects of Mediators on DV (b paths)     

  β t Sig. 

Affective-based trust .187 2.190 .029* 

Cognitive-based trust .191 2.516 .012* 

    

Total Effect of IV on DV (c path)     

 β t Sig. 

Relationship-oriented communication .486 8.658 .000*** 

    

Direct Effect of IV on DV (c' path)     

 β t Sig. 

Relationship-oriented communication .271 3.531 .000*** 

    

Partial Effect of Control Variables on DV    

  β t Sig. 

Gender (Female, Male) .089 .792 .429 

Team leader, Teammate or both role .119 1.533 .126 

Temporary, Ongoing or both team .228 2.195 .029* 

Local, Global or both team -.032 -.452 .652 

    

Model Summary for DV Model     

 

Adj R-
sq F Sig. 

  .347 17.397 .000*** 

    

           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS  

    

Indirect Effects of IV on DV through 
Proposed Mediators (ab paths)     

  

Bias Corrected 
Confidence 

Intervals  

  Data Lower Upper 

Total .215 .117 .328 

Affective-based trust .123 .020 .239 

Cognitive-based trust .092 .024 .172 

* p<.05, **p<.01,  ***p<.001   
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For the second innovation and creativity mediation analysis (Table 61), the 

independent variable task-oriented communication was significantly related to 

both proposed mediators; affective-based trust (β = .385, F(7, 251) = 5.969, p < 

.001) and cognitive-based trust (β = .443, F(7, 251) = 6.755, p < .001).  Task-

oriented communication was also significantly related to the dependent variable 

innovation and creativity (β = .455, F(7, 251) = 7.526, p < .001). Only affective-

based trust (β = .287, F(7, 251) = 3.838, p < .001) was  significantly related to 

innovation and creativity. Cognitive-based trust (β =.140, F(7, 251) = 1.920, p = 

.56) was not significantly related to innovation and creativity. Because cognitive-

based trust was correlated with innovation and creativity (Table 57) but no-

significant relationship was observed between them in the linear regression, it is 

possible that the covariates affect this relationship. Indeed, this linear regression 

was re-run without covariates and cognitive-based trust was found to be 

significant (p = .45). This issue was investigated later as a part of the H6 

hypotheses' set. To test for mediation, a multiple linear regression analysis via 

IBM SPSS macro [Hayes, 2014] was conducted.  The following variables were 

entered: task-oriented communication as independent variable, affective-based 

trust and cognitive-based trust as mediation variables and innovation and 

creativity as the dependent variable. The covariates (gender, team role, 

temporary/ongoing team, local/global team) were also entered as controller 

variables to check whether they affected the multiple mediation model. The results 

of the mediation analysis confirmed the mediating role of affective-based trust 

(β=.110, CI=.053 to .192) which was without a no-zero result in the confidence 

interval.  The result for cognitive-based trust (β=.062, CI=.004 was very close to 

a zero result in the confidence interval (Lower CI = .004), therefore, in addition to 

the bootstrap test, a Sobel test was also run in order to get a more conclusive 

result. The result of the Sobel test (z = 1.903, p = .057) confirmed the doubt and 

the role cognitive-based trust as a mediator in the relationship was not conclusive. 

However, the relationship between relationship-oriented communication and 

innovation and creativity was weaker in this analysis (β = .282, t = 4.360, p < 

.001) when compared with the direct relationship (β = .455). The direct 

relationship between relationship-oriented communication and problem 
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solving was still significant (p < .001), and this suggested only a partial mediation 

of affective-based trust. The covariates, gender (p = .410), team role (p = .299) 

and local/global team (p = .470) were found to be insignificant, thus they did not 

affect the mediation model. However, the covariate temporary/ongoing team (p = 

.023) was found to be significant, therefore it affected the model and further tests 

need to be conducted to understand its impact. These tests were conducted later 

as part of the hypothesis H6 analyses. And finally, this mediating model explained 

a significant proportion of variance in relationship-oriented communication (adj-

R2=.367, F(7,351)=18.834, p < .001). The H5b hypothesis was partially supported 

where affective-based trust seemed to be a partial mediator but the result for 

cognitive-based trust was not conclusive (Figure 22). 

 

Figure 22 - Multiple mediation model with task-oriented communication as IV, affective- and cognitive-
based trust as mediators and, innovation and creativity as DV 

 

* p<.05, **p<.01, ***p<.001 
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Table 61 - Mediation analysis with task-oriented communication as IV and innovation/creativity as DV 

IV to Mediators (a paths)     

 β t Sig. 

Affective-based trust .385 5.969 .000*** 

Cognitive-based trust .443 6.755 .000*** 

    

Direct Effects of Mediators on DV (b paths)     

  β t Sig. 

Affective-based trust .287 3.838 .000*** 

Cognitive-based trust .140 1.920 .056   

    

Total Effect of IV on DV (c path)     

 β t Sig. 

Task-oriented communication .455 7.526 .000*** 

    

Direct Effect of IV on DV (c' path)     

 β t Sig. 

Task-oriented communication .282 4.360 .000*** 

    

Partial Effect of Control Variables on DV    

  β t Sig. 

Gender (Female, Male) .094 .825 .410 

Team leader, Teammate or both role .081 1.040 .299 

Temporary, Ongoing or both team .226 2.290 .023* 

Local, Global or both team -.052 -.723 .470 

    

Model Summary for DV Model     

 

Adj R-
sq F Sig. 

  .367 18.834 .000*** 

    

           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS  

    

Indirect Effects of IV on DV through 
Proposed Mediators (ab paths)     

  

Bias Corrected 
Confidence 

Intervals  

  Data Lower Upper 

Total .173 .104 .254 

Affective-based trust .110 .053 .192 

Cognitive-based trust .062 .004 .131 

* p<.05, **p<.01,  ***p<.001    
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Concluding the mediation analyses with innovation and creativity as DV, 

several observations could be noticed. The first was that in the case of 

relationship-oriented communication, the two types of trust acted as partial 

mediators where affective-based trust seemed to have a slightly higher impact 

than cognitive-based trust. The β result for affective-based trust was .123 and for 

cognitive-based trust it was .092. The second observation was that cognitive-

based trust's role as a mediator between task-oriented communication and 

innovation and creativity was not conclusive, therefore it seemed that only 

affective-based trust had a mediating effect on the relationship. The β result for 

affective-based trust was .110 and for cognitive-based trust it seemed not to be 

relevant (Sobel test; z = 1.903, p = .57). Finally, the covariate temporary/ongoing 

team seemed to affect this model in a significant way in both cases. This last 

observation was investigated later on during H6 hypotheses analyses. 

 

6.2.4.3 Mediation analysis with decision making as DV 

For mediation analysis between relationship-oriented communication and 

decision making, case 72 was removed as it was required by the previous outliers' 

analysis (Table 62). The independent variable relationship-oriented 

communication was significantly related to both proposed mediators; affective-

based trust (β = .657, F(7, 250) = 13.859, p < .001) and cognitive-based trust (β 

= .480, F(7, 250) = 8.726, p < .001). Relationship-oriented communication was 

also significantly related to the dependent variable decision making (β = .487, F(7, 

250) = 8.293, p < .001). Additionally, both proposed mediators were significantly 

related to decision making, where for affective-based trust; β = .225, F(7, 250) = 

3.298, p = .001 and for cognitive-based trust; β =.479, F F(7, 250) = 7.255, p < 

.001. To test for mediation, a multiple linear regression analysis via IBM SPSS 

macro [Hayes, 2014] was conducted.  The following variables were entered: 

relationship-oriented communication as the independent variable, affective-

based trust and cognitive-based trust as mediation variables and decision making 

as the dependent variable. The covariates (gender, team role, temporary/ongoing 

team, local/global team) were also entered as controller variables to check 

whether they affected the multiple mediation model. The results of the mediation 
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analysis confirmed the mediating role of both Affective-based Trust (β=.148, 

CI=.064 to .245) and Cognitive-based Trust (β=.230, CI=.158 to .315), seeing as 

none of them had the result of zero in the confidence interval. Furthermore, the 

relationship between relationship-oriented communication and problem 

solving was weaker in this analysis (β = .110; t = 1.594, p = .112) compared to 

the direct relationship (β = .489). The direct effect between relationship-oriented 

communication and decision making was insignificant (p = .112), and this 

suggested the full mediation of affective- and cognitive based trust on the 

relationship. The covariates, gender (p = .388), temporary/ongoing team (p = 

.784), local/global team (p = .653) were found to be insignificant, thus they did not 

affect the mediation model. However, the covariate team role (p = .009) was found 

to be significant. Thus, the role of the team member within the team as a team 

leader or regular teammate seemed to have an impact on the mediation model 

involving relationship-oriented communication and decision making. Further 

research needs to be conducted to understand this impact but this research was 

not a part of the framework of this study. And finally, this mediating model explains 

a significant proportion of variance in relationship-oriented communication (adj-

R2=.511, F(7,350)=44.258, p < .001). The H4c hypothesis was fully supported 

where affective- and cognitive-based trust together seemed to be fully mediating 

the relationship (Figure 23). 
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Figure 23 - Multiple mediation model with relationship-oriented communication as IV, affective- and 
cognitive-based trust as mediators and decision making as DV 

 

* p<.05, **p<.01, ***p<.001 
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Table 62 - Mediation analysis with relationship-oriented communication as IV and decision making as 
DV 

IV to Mediators (a paths)     

 β t Sig. 

Affective-based trust .657 13.859 .000*** 

Cognitive-based trust .480 8.726 .000*** 

    

Direct Effects of Mediators on DV (b paths)     

  β t Sig. 

Affective-based trust .225 3.298 .001** 

Cognitive-based trust .479 7.255 .000*** 

    

Total Effect of IV on DV (c path)     

 β t Sig. 

Relationship-oriented communication .487 8.293 .000*** 

    

Direct Effect of IV on DV (c' path)     

 β t Sig. 

Relationship-oriented communication .110 1.594 .112 

    

Partial Effect of Control Variables on DV    

  β t Sig. 

Gender (Female, Male) .081 .865 .388 

Team leader, Teammate or both role .166 .2.645 .009** 

Temporary, Ongoing or both team -.022 -.274 .784 

Local, Global or both team .027 .450 .653 

    

Model Summary for DV Model     

 

Adj R-
sq F Sig. 

  .511 44.278 .000*** 

    

           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS  
    

Indirect Effects of IV on DV through 
Proposed Mediators (ab paths)     

  

Bias Corrected 
Confidence 

Intervals  

  Data Lower Upper 

Total .378 .272 .497 

Affective-based trust .148 .064 .245 

Cognitive-based trust .230 .158 .315 

* p<.05, **p<.01,  ***p<.001    
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For mediation analysis between task-oriented communication and decision 

making (Table 63), three cases were removed (72, 180, 217) as was required 

according to the previous outliers' analysis. The independent variable task-

oriented communication was significantly related to both affective-based trust (β 

= .374, F(7, 248) = 5.665, p < .001) and cognitive-based trust (β = .440, F(7, 248) 

= 6.538, p < .001). Task-oriented communication was significantly related to the 

dependent variable decision making (β = .474, F(7, 248) = 7.002, p < .001). 

Additionally, both proposed mediators were significantly related to decision 

making, where for affective-based trust; β = .265 F(7, 248) = 4.766, p < .001 and 

for cognitive-based trust; β =.440, F F(7, 248) = 6.434, p < .001 To test for 

mediation, a multiple linear regression analysis via IBM SPSS macro [Hayes, 

2014] was conducted.  The following variables were entered: task-oriented 

communication as the independent variable, affective-based trust and cognitive-

based trust as mediation variables and decision making as the dependent 

variable. The covariates (gender, team role, temporary/ongoing team, local/global 

team) were also entered as controller variables to check whether they affected 

the multiple mediation model. The results of the mediation analysis confirmed the 

mediating role of both Affective-based Trust (β=.099, CI=.053 to .165) and 

Cognitive-based Trust (β=.193, CI=.127 to .279) seeing as none of them had the 

result of zero in the confidence interval.  Furthermore, the relationship between 

relationship-oriented communication and innovation and creativity was weaker in 

this analysis (β = .182; t = 3.040, p = .003) when compared with the direct 

relationship (β = .474). The direct relationship between relationship-oriented 

communication, innovation and creativity was still significant (p < .001), and this 

suggested only a partial mediation of affective- and cognitive-based trust in the 

relationship. The covariates, gender (p = .223), team leader/teammate role (p = 

.478), temporary/ongoing team (p = .377) and local/global team (p = .138) were 

found to be insignificant, thus they did not affect the mediation model. And finally, 

this mediating model explained a significant proportion of the variance in 

relationship-oriented communication (adj-R2=.560, F(7,348)=51.549, p < .001). 

The H4c hypothesis was fully supported where both affective- and cognitive-

based trust were found to be partial mediators (Figure 24). 



160 
 
 

 

 

Figure 24 - Multiple mediation model with task-oriented communication as IV, affective- and cognitive-
based trust as mediators and decision making as DV 

  

* p<.05, **p<.01, ***p<.001 
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Table 63 - Mediation analysis with task-oriented communication as IV and decision making as DV 

IV to Mediators (a paths)     

 β t Sig. 

Affective-based trust .374 5.665 .000*** 

Cognitive-based trust .440 6.538 .000*** 

    

Direct Effects of Mediators on DV (b paths)     

  β t Sig. 

Affective-based trust .265 4.766 .000*** 

Cognitive-based trust .440 6.434 .000*** 

    

Total Effect of IV on DV (c path)     

 β t Sig. 

Task-oriented communication .474 7.004 .000*** 

    

Direct Effect of IV on DV (c' path)     

 β t Sig. 

Task-oriented communication .182 3.040 .003** 

    

Partial Effect of Control Variables on DV    

  β t Sig. 

Gender (Female, Male) .080 .867 .387 

Team leader, Teammate or both role .113 1.855 .065 

Temporary, Ongoing or both team -.021 -.269 .788 

Local, Global or both team .016 .266 .791 

    

Model Summary for DV Model     

 

Adj R-
sq F Sig. 

  .560 51.549 .000*** 

    

           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS  

    

Indirect Effects of IV on DV through 
Proposed Mediators (ab paths)     

  

Bias Corrected 
Confidence 

Intervals  

  Data Lower Upper 

Total .293 .208 .394 

Affective-based trust .099 .053 .165 

Cognitive-based trust .193 .127 .279 

* p<.05, **p<.01,  ***p<.001    
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Concluding these two multiple mediation analyses, the two types of trust 

acted together as full mediators for relationship-oriented communication where 

cognitive-based trust (β = .230) seemed to have a greater impact than affective-

based trust (β = .148) on the relationship. For task-oriented communication, 

affective- and cognitive based trust seemed to be only partial mediators and 

cognitive-based trust (β = .193) also seemed to have a greater impact than 

affective-based trust (β = .099) on the relationship. Another observation was that 

the team role of the team members seemed to have an impact on the multiple 

mediation model but since this observation was not a part of this study's 

framework, no further investigation was carried out. 

 

6.2.4.4 Mediation analysis with conflict management as DV 

In the first mediation analysis of conflict management (Table 64), the 

independent variable relationship-oriented communication was significantly 

related to both proposed mediators; affective-based trust (β = .657, F(7, 251) = 

13.846, p < .001) and cognitive-based trust (β = .481, F(7, 251) = 8.734, p < .001). 

Relationship-oriented communication was also significantly related to the 

dependent variable conflict management (β = .512, F(7, 251) = 8.562, p < .001). 

Additionally, both proposed mediators were significantly related to conflict 

management, where for affective-based trust; β = .224, F(7, 251) = 2.868, p = 

.004 and for cognitive-based trust; β =.384, F F(7, 251) = 5.597, p < .001. To test 

for mediation, a multiple linear regression analysis was conducted via an IBM 

SPSS macro [Hayes, 2014].  The following variables were entered: relationship-

oriented communication as the independent variable, affective-based trust and 

cognitive-based trust as mediation variables and conflict management as the 

dependent variable. The covariates (gender, team role, temporary/ongoing team, 

local/global team) were also entered as controller variables to check whether they 

affected the multiple mediation model. The results of the mediation analysis 

confirmed the mediating role of both Affective-based Trust (β=.147, CI=.050 to 

.258) and Cognitive-based Trust (β=.185, CI=.120 to .262), seeing as none of 

them had the result of zero in the confidence interval. Furthermore, the 

relationship between relationship-oriented communication and conflict 
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management was weaker in this analysis (β = .180, t = 2.353, p = .019) 

when compared with the direct relationship (β = .512). The direct relationship 

between relationship-oriented communication and conflict management was still 

insignificant (p = .019), and this suggested only a partial mediation. The 

covariates, gender (p = .395), team role (p = .360) temporary/ongoing team (p = 

.771), local/global team (p = .260) were found to be insignificant, thus they did not 

affect the mediation model. And finally, this mediating model explains a significant 

proportion of variance in relationship-oriented communication (adj-R2=.444, 

F(7,351)=32.852, p < .001). The H4d hypothesis was fully supported where both 

affective- and cognitive-based trust were found to be partial mediators (Figure 

25). 

 

Figure 25 - Multiple mediation model with relationship-oriented communication as IV, affective- and 
cognitive-based trust as mediators and conflict management as DV 

 

* p<.05, **p<.01, ***p<.001 
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Table 64 - Mediation analysis with relationship-oriented communication as IV and conflict 
management as DV 

IV to Mediators (a paths)     

 β t Sig. 

Affective-based trust .657 13.846 .000*** 

Cognitive-based trust .481 8.734 .000*** 

    

Direct Effects of Mediators on DV (b paths)     

  β t Sig. 

Affective-based trust .224 2.868 .004** 

Cognitive-based trust .384 5.597 .000*** 

    

Total Effect of IV on DV (c path)     

 β t Sig. 

Relationship-oriented communication .512 8.562 .000*** 

    

Direct Effect of IV on DV (c' path)     

 β t Sig. 

Relationship-oriented communication .180 2.353 .019* 

    

Partial Effect of Control Variables on DV    

  β t Sig. 

Gender (Female, Male) -.089 -.852 .395 

Team leader, Teammate or both role .064 .918 .360 

Temporary, Ongoing or both team -.29 -.292 .771 

Local, Global or both team .072 1.128 .260 

    

Model Summary for DV Model     

 

Adj R-
sq F Sig. 

  .444 32.852 .000*** 

    

           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS  
    

Indirect Effects of IV on DV through 
Proposed Mediators (ab paths)     

  

Bias Corrected 
Confidence 

Intervals  

  Data Lower Upper 

Total .332 .159 .343 

Affective-based trust .147 .050 .258 

Cognitive-based trust .185 .120 .262 

* p<.05, **p<.01,  ***p<.001    
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For analysis of the mediation between task-oriented communication and 

conflict management (Table 65), case 43 was removed as was required by the 

previous outliers' analysis. The independent variable task-oriented 

communication was significantly related to both proposed mediators; affective-

based trust (β = .392, F(7, 250) = 5.959, p < .001) and cognitive-based trust (β = 

..469, F(7, 250) = 7.581, p < .001). Task-oriented communication was also 

significantly related to the dependent variable conflict management (β = .567, F(7, 

250) = 9.623, p < .001). Additionally, both proposed mediators were significantly 

related to conflict management where for affective-based trust; β = .280, F(7, 250) 

= 4.734, p < .001 and for cognitive-based trust; β =.281, F(7, 250) = 4.312, p < 

.001. To test for mediation, a multiple linear regression analysis was conducted 

via an IBM SPSS macro [Hayes, 2014].  The following variables were entered: 

task-oriented communication as the independent variable, affective-based 

trust and cognitive-based trust as mediation variables and conflict management 

as the dependent variable. The covariates (gender, team role, temporary/ongoing 

team, local/global team) were also entered as controller variables to check 

whether they affected the multiple mediation model. The results of the mediation 

analysis confirmed the mediating role of both Affective-based Trust (β=.110, 

CI=.057 to .185) and Cognitive-based Trust (β=.132, CI=.079 to .204), seeing as 

none of them had the result of zero in the confidence interval. Furthermore, the 

relationship between relationship-oriented communication and conflict 

management was weaker in this analysis (β = .325, t = 5.361, p < .001) 

when compared with the direct relationship (β = .567). The direct relationship 

between relationship-oriented communication and conflict management was still 

significant (p < .001), and this suggested only a partial mediation. The covariates, 

gender (p = .639), team role (p = .715), temporary/ongoing team (p = .789), 

local/global team (p = .597) were found to be insignificant, thus they did not affect 

the mediation model. And finally, this mediating model explained a significant 

proportion of the variance in relationship-oriented communication (adj-R2=.505, 

F(7, 250)= 42.126, p < .001). The H5d hypothesis was fully supported where both 

affective- and cognitive-based trusts were found to be partial mediators (Figure 

26). 
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Figure 26 - Multiple mediation model with task-oriented communication as IV, affective- and cognitive-
based trust as mediators and conflict management as DV 

 

* p<.05, **p<.01, ***p<.001 
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Table 65 - Mediation analysis with task-oriented communication as IV and conflict management as 
DV 

IV to Mediators (a paths)     

 β t Sig. 

Affective-based trust .392 5.959 .000*** 

Cognitive-based trust .469 7.581 .000*** 

    

Direct Effects of Mediators on DV (b paths)     

  β t Sig. 

Affective-based trust .280 4.734 .000*** 

Cognitive-based trust .281 4.312 .000*** 

    

Total Effect of IV on DV (c path)     

 β t Sig. 

Task-oriented communication .567 9.623 .000*** 

    

Direct Effect of IV on DV (c' path)     

 β t Sig. 

Task-oriented communication .325 5.361 .000*** 

    

Partial Effect of Control Variables on DV    

  β t Sig. 

Gender (Female, Male) -.046 -.470 .639 

Team leader, Teammate or both role .025 .365 .715 

Temporary, Ongoing or both team -.025 -.267 .789 

Local, Global or both team .033 .530 .597 

    

Model Summary for DV Model     

 

Adj R-
sq F Sig. 

  .505 42.126 .000*** 

    

           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS  
    

Indirect Effects of IV on DV through 
Proposed Mediators (ab paths)     

  

Bias Corrected 
Confidence 

Intervals  

  Data Lower Upper 

Total .242 .167 .327 

Affective-based trust .110 .057 .185 

Cognitive-based trust .132 .079 .204 

* p<.05, **p<.01,  ***p<.001    
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Concluding the mediation analysis with conflict management as DV, it could 

be noticed that in the case of both relationship- and task-oriented communication, 

the two types of trust acted as partial mediators where cognitive-based trust 

seemed to have a higher impact than affective-based trust. The β result for 

cognitive-based trust was .185 and for affective-based trust it was .147 in the 

model with relationship-oriented communication. The β result for cognitive-based 

trust was .132 and for affective-based trust it was .110 in the model with task-

oriented communication. 

 

6.2.4.5 Mediation analysis with knowledge sharing as DV 

For the first knowledge sharing mediation analysis (Table 66), the 

independent variable relationship-oriented communication was significantly 

related to both proposed mediators; affective-based trust (β = .657, F(7, 251) = 

13.846, p < .001) and cognitive-based trust (β = .481, F(7, 251) = 8.734, p < .001). 

Relationship-oriented communication was also significantly related to the 

dependent variable knowledge sharing (β = .406, F(7, 251) = 6.717, p < .001). 

Only cognitive-based trust (β = .422, F(7, 251) = 6.315 p < .001) was  significantly 

related to knowledge sharing.  Affective-based trust (β =.011, F(7, 251) = 

0.092, p = .908) was not significantly related to knowledge sharing. Therefore, 

only cognitive-based trust was expected to act as a mediator in this relationship. 

To test for mediation, a multiple linear regression analysis was conducted via an 

IBM SPSS macro [Hayes, 2014].  The following variables were entered: 

relationship-oriented communication as the independent variable, affective-

based trust and cognitive-based trust as mediation variables and knowledge 

sharing as the dependent variable. The covariates (gender, team role, 

temporary/ongoing team, local/global team) were also entered as controller 

variables to check whether they affected the multiple mediation model. The results 

of the mediation analysis confirmed the mediating role of cognitive-based trust 

(β=.203, CI=.133 to .284) and rejected affective-based trust (β=.007, CI=-.104 to 

.129) as a mediator as it had a result of zero in the confidence interval. The 

relationship between relationship-oriented communication and knowledge 

sharing was weaker in this analysis (β = .196, t = 2.725433, p = .012) when 
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compared with the direct relationship (β = .406). The direct relationship between 

relationship-oriented communication and knowledge sharing was still significant 

(p = .012), and cognitive-based trust was only a partial mediator. The covariates, 

gender (p = .882), team role (p = .157), temporary/ongoing team (p = .952), 

local/global team (p = .686) were found to be insignificant, thus they did not affect 

the mediation model.  And finally, this mediating model explained a significant 

proportion of the variance in relationship-oriented communication (adj-R2=.316, 

F(7,351)=17.728, p < .001). The H4e hypothesis was only partially supported as 

only cognitive-based trust acted as a mediator in the relationship while affective-

based trust did not ( 

Figure 27). 

 

Figure 27 - Multiple mediation model with relationship-oriented communication as IV, affective- and 
cognitive-based trust as mediators and knowledge sharing as DV 

 

* p<.05, **p<.01, ***p<.001 
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Table 66 - Mediation analysis with relationship-oriented communication as IV and knowledge sharing 
as DV 

IV to Mediators (a paths)     

 β t Sig. 

Affective-based trust .657 13.846 .000*** 

Cognitive-based trust .481 8.734 .000*** 

    

Direct Effects of Mediators on DV (b paths)     

  β t Sig. 

Affective-based trust .011 .092 .908 

Cognitive-based trust .422 6.315 .000*** 

    

Total Effect of IV on DV (c path)     

 β t Sig. 

Relationship-oriented communication .406 6.717 .000*** 

    

Direct Effect of IV on DV (c' path)     

 β t Sig. 

Relationship-oriented communication .196 2.543 .012* 

    

Partial Effect of Control Variables on DV    

  β t Sig. 

Gender (Female, Male) -.017 -.148 .882 

Team leader, Teammate or both role .117 1.419 .157 

Temporary, Ongoing or both team -.007 -.061 .952 

Local, Global or both team -.029 -.404 .686 

    

Model Summary for DV Model     

 

Adj R-
sq F Sig. 

  .316 17.728 .000*** 

    

           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS  
    

Indirect Effects of IV on DV through 
Proposed Mediators (ab paths)     

  

Bias Corrected 
Confidence 

Intervals  

  Data Lower Upper 

Total .210 .103 .332 

Affective-based trust .007 -.104 .129 

Cognitive-based trust .203 .133 .284 

* p<.05, **p<.01,  ***p<.001    
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For the second knowledge sharing mediation analysis (Table 67), the 

independent variable task-oriented communication was significantly related to 

both proposed mediators; affective-based trust (β = .385, F(7, 251) = 5.969, p < 

.001) and cognitive-based trust (β = .443, F(7, 251) = 6.755, p < .001).  Task-

oriented communication was also significantly related to the dependent variable 

knowledge sharing (β = .459, F(7, 251) = 7.156091, p < .001). Only cognitive-

based trust (β = .362, F(7, 251) = 5.046, p < .001) was significantly related 

to knowledge sharing. Affective-based trust (β =.070, F(7, 251) = .955, p = .341) 

was not significantly related to knowledge sharing. Therefore, only cognitive-

based trust was expected to act as a mediator in this relationship. To test for 

mediation, a multiple linear regression analysis was conducted via an IBM SPSS 

macro [Hayes, 2014].  The following variables were entered: task-oriented 

communication as the independent variable, affective-based trust and cognitive-

based trust as mediation variables and knowledge sharing as the dependent 

variable. The covariates (gender, team role, temporary/ongoing team, local/global 

team) were also entered as controller variables to check whether they affected 

the multiple mediation model. The results of the mediation analysis confirmed the 

mediating role of cognitive-based trust (β=.160, CI=.098 to .242) and rejected 

affective-based trust (β=.027, CI=-.024 to .009) as a mediator, as it had a result 

of zero in the confidence interval. The relationship between relationship-oriented 

communication and knowledge sharing was also weaker in this analysis (β = 

.272; t = 4.330, p < .001) when compared with the direct relationship (β = .459). 

The direct relationship between relationship-oriented 

communication and knowledge sharing was still significant (p < .001), and this 

suggested only a partial mediation. The covariates, gender (p = .938),team role 

(p = .363), temporary/ongoing team (p = .956), local/global team (p = .507) were 

found to be insignificant, thus they did not affect the mediation model.  And finally, 

this mediating model explained a significant proportion of the variance in 

relationship-oriented communication (adj-R2=.351, F(7,351)=22.920, p < .001). 

The H5b hypothesis was only partially supported as only affective-based trust 

acted as a mediator in the relationship while cognitive-based trust did not (Figure 

28). 
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Figure 28 - Multiple mediation model with task-oriented communication as IV, affective- and cognitive-
based trust as mediators and knowledge sharing as DV 

 

* p<.05, **p<.01, ***p<.001 
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Table 67 - Mediation analysis with task-oriented communication as IV and knowledge sharing as DV 

IV to Mediators (a paths)     

 β t Sig. 

Affective-based trust .385 5.969 .000*** 

Cognitive-based trust .443 6.755 .000*** 

    

Direct Effects of Mediators on DV (b paths)     

  β t Sig. 

Affective-based trust .070 .955 .341 

Cognitive-based trust .362 5.046 .000*** 

    

Total Effect of IV on DV (c path)     

 β t Sig. 

Task-oriented communication .459 7.609 .000*** 

    

Direct Effect of IV on DV (c' path)     

 β t Sig. 

Task-oriented communication .272 4.330 .000*** 

    

Partial Effect of Control Variables on DV    

  β t Sig. 

Gender (Female, Male) -.009 -.078 .938 

Team leader, Teammate or both role .076 .911 .363 

Temporary, Ongoing or both team -.006 -.055 .956 

Local, Global or both team -.047 -.665 .507 

    

Model Summary for DV Model     

 

Adj R-
sq F Sig. 

  .351 22.920 .000*** 

    

           BOOTSTRAP RESULTS FOR INDIRECT EFFECTS  

    

Indirect Effects of IV on DV through 
Proposed Mediators (ab paths)     

  

Bias Corrected 
Confidence 

Intervals  

  Data Lower Upper 

Total .187 .123 .265 

Affective-based trust .027 -.024 .090 

Cognitive-based trust .160 .098 .242 

* p<.05, **p<.01,  ***p<.001    
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Concluding the mediation analyses with knowledge sharing as DV, it could 

be observed that with both relationship- and task-oriented communication as IV, 

only cognitive-based trust seemed  to act as a mediator in the relationship. 

 

6.2.4.6 Variables' effect on collaboration processes analysis 

In order to be able to compare the impact of the different variables on the 

DVs, all variables were standardized (Z-score) before the linear regressions were 

run. In that way, comparison could be made between the strength of the β value 

between the different variables (Table 68).  

Three different types of comparison analyses were conducted; the mediation 

effect strength of trust on the collaboration processes depending on the type of 

communication, the mediation effect strength of trust on the collaboration 

processes depending on the type of trust and effect strength of communication 

on the collaboration processes depending on the type of communication. 

For each of the collaboration processes, the mediation effect of trust was 

higher when relationship-oriented communication was the antecedent. For 

problem solving and conflict management, the mediation effect of trust had over 

20% more impact on the relationship with relationship-oriented communication as 

IV than with task-oriented communication. For decision making and knowledge 

sharing, the mediation effect of trust had over 10% more impact on the 

relationship with relationship-oriented communication as IV than with task-

oriented communication. And lastly, for innovation and creativity, only 6% more 

impact. For four of the collaboration processes (problem solving, decision making, 

conflict management and knowledge sharing) the mediating effect of trust was 

over 50% of the relationship (with decision making over 78%) when relationship-

oriented communication was the antecedent and only 44% for innovation and 

creativity. However, in the case of task-oriented communication as the antecedent 

only for decision making, the mediating effect of trust was over 50% of the 

relationship, while for the four others it was around 40%. 

For four of the collaboration processes (problem solving, decision making, 

conflict management and knowledge sharing), no matter what type of 

communication the antecedent was, cognitive-based trust had a higher impact 
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than affective-based trust. For knowledge sharing, the effect of affective-based 

trust was insignificant and only cognitive-based trust played a role as mediator. 

For decision making, the difference was significant, and 16% higher when 

relationship-oriented communication was the IV and 20% when task-oriented 

communication was the IV. For problem solving and conflict management the 

difference was very weak with only around 5% in favor of cognitive-based trust on 

affective-based trust. For the fifth collaboration process, innovation and creativity, 

affective-based trust played a more important role than cognitive-based trust with 

6% more impact on the relationship in the case of relationship-oriented 

communication and 11% in the case of task-oriented communication. Moreover, 

for task-oriented communication, the role of cognitive-based trust was not 

conclusive. Even though there were no zero results in the bootstrap confidence 

interval, the Sobel test was insignificant. 

The last comparison was the impact strength of the type of communication 

on the collaboration processes. For three of the collaboration processes, task-

oriented communication had a greater impact than relationship-oriented 

communication. For conflict management and knowledge sharing, the impact 

difference was over 10% and for problem solving, around 7%. For the two other 

collaboration processes, relationship-oriented communication had a greater 

impact, even if it was slight. For decision making there was around 3% more 

impact and for innovation and creativity around 7%. 
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Table 68 – strenght of β value comparison between the different variables 

 β's value  Ratio value in percentage 

  
Total effect 
of IV on DV 

Indirect effect 
of IV on DV 

AT indirect 
effect 

CT indirect 
effect 

 
Indirect effect / 

Total effect 
AT indirect effect / 

Total effect 
CT indirect effect 

/ Total effect 

Relationship-oriented 
communication 

                

Problem solving .536 .334 .153 .181  62% 29% 34% 

Innovation/creativity .486 .215 .123 .092  44% 25% 19% 

Decision making .487 .378 .148 .230  78% 30% 47% 

Conflict management .512 .332 .147 .185  65% 29% 36% 

Knowledge sharing .406 .210 .007 .203   52% 2% 50% 

                  

Task-oriented 
communication           

      

Problem solving .579 .238 .109 .129  41% 19% 22% 

Innovation/creativity .455 .173 .110 .062  38% 24% 14% 

Decision making .474 .293 .099 .193  62% 21% 41% 

Conflict management .567 .242 .110 .132  43% 19% 23% 

Knowledge sharing .459 .187 .027 .160  41% 6% 35% 

         

 AT = Affective-based trust       

 CT = Cognitive-based trust      
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6.2.4.7 Summary 

All the ten multiple mediation hypotheses were fully or partially supported 

(Table 69). Three analyses of ten were partially supported and seven fully. The 

hypotheses with knowledge sharing as DV showed that only cognitive-based 

trust was found to have mediating effect on the relationship no matter the type 

of communication. For the hypothesis H5b, regarding the relationship between 

task-oriented communication and innovation and creativity, the role of 

cognitive-based trust as a mediator was not conclusive, therefore only affective-

based trust seemed to have a mediating effect on the relationship. All the other 

hypotheses showed that both affective- and cognitive-based trust were found 

to have a mediating effect. Therefore, all the multiple mediation hypotheses 

were supported, most of them fully and the others only partially. 

One test found that there was not just a partial mediating effect of trust, 

but it was a fully mediating effect. Indeed, for the decision making variable with 

relationship-oriented communication as IV, results indicted a full mediation of 

affective- and cognitive-based trust together. It was observed that without the 

effect of trust in the relationship between relationship-oriented communication 

and decision making, the direct effect became insignificant (p = .112). 

 All analyses were run with four covariates in order to check whether there 

were other variable that affected the relationship. The covariates that were run 

in the models were the gender of the respondent, the role the respondent 

played within the team i.e. team leader or regular team member, the type of 

virtual team based on time i.e. temporary or ongoing and the type of virtual team 

based on distance i.e. local or global. In four cases, evidence was found that 

covariates could affect the multiple mediation model. The type of virtual team 

based on distance seemed to affect the relationship between task-oriented 

communication and problem solving (p = .011). The position of the teammates 

within the team seemed to affect the relationship between relationship=oriented 

communication and decision making. But no further tests were conducted in 

this study to understand the impact because it was not part of the research 

framework. However, the two other cases were further investigated as part of 

the research framework. Indeed, with innovation and creativity, no matter the 
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type of communication, the type of virtual team based on time was found to 

have a significant impact (p = .29 in the case of relationship-oriented 

communication and p = .23 in the case of task-oriented communication). In the 

next section (Section 6.2.5), as a part of the H6 hypotheses' set, these results 

were analyzed. 

 

Table 69 - Outcomes summary for mediation hypotheses 

Hypothesis Expected Effect Observed Effect Verification 
status 

H4a 

Affective- and 
cognitive-based trust 
act as mediators in 

the relationship 

 
 

Affective- and 
cognitive-based trust 

are both partial 
mediators 

fully 
supported 

H4b 

Affective- and 
cognitive-based trust 

are both partial 
mediators 

fully 
supported 

H4c 

Affective- and 
cognitive-based trust 

are together fully 
mediating the 

relationship 

fully 
supported 

H4d 

Affective- and 
cognitive-based trust 

are both partial 
mediators 

fully 
supported 

H4e 
Only cognitive-based 

trust is a partial 
mediator 

partially 
supported 

H5a 

Affective- and 
cognitive-based trust 

are both partial 
mediators 

fully 
supported 

H5b 
Only affective-based 

trust is a partial 
mediator 

partially 
supported 

H5c 

Affective- and 
cognitive-based trust 

are both partial 
mediators 

fully 
supported 

H5d 

Affective- and 
cognitive-based trust 

are both partial 
mediators 

fully 
supported 

H5e 
Only cognitive-based 

trust is a partial 
mediator 

partially 
supported 
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Post-hoc statistical power analysis was also conducted for all these 

hypotheses. For all these hypotheses the value of 1-β was equal to 1.  

Therefore, the Type II error was completely repudiated for all of the hypotheses. 

The values were all calculated with G*Power 3.1 software. 

 

6.2.5 Temporary vs. ongoing virtual team mediation analysis 

6.2.5.1 Temporary/ongoing/both virtual team type covariate variable 

analysis 

The last set of hypotheses in the study assumed that there was a 

difference between the impacts of the two types of trust depending on the 

nature of the team (temporary or ongoing). In order to validate these 

hypotheses, during the mediation analyses described above, the 

temporary/ongoing/both virtual team variable was added to the models as a 

covariate (controller variable) to define whether it had an impact on the models. 

Apart from the case of innovation and creativity as DV where the 

temporary/ongoing/both virtual team variable was found to be significant in both 

the case of relationship-oriented communication (β = .228, t(251)= 2.195, p = 

.029) and task-oriented communication (β = .226, t(251)= 2.290, p = .023)  as 

IVs, for the other DV variables the effect was insignificant (Table 70 - Table 71).  

 

Table 70 - Effect of temporary/ongoing/both control variables on DVs in case of relationship-
oriented communication 

       
  β t Sig. 

Problem solving -.033 -.347 .729 

Innovation/creativity .228 2.195 .029* 

Decision making -.022 -.274 .784 

Conflict management -.290 -.292 .771 

Knowledge sharing -.007 -.061 .952 

* p<.05, **p<.01,  ***p<.001   
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Table 71 - Effect of temporary/ongoing/both control variables on DVs in case of task-oriented 
communication 

       

  β t Sig. 

Problem solving .074 .715 .476 

Innovation/creativity .226 2.290 .023* 

Decision making -.021 -.269 .788 

Conflict management -.025 -.267 .789 

Knowledge sharing -.006 -.055 .956 

* p<.05, **p<.01,  ***p<.001   

 

Therefore, multiple mediation analyses for trust mediation were run again 

with the innovation and creativity variable as DV and with relationship-oriented 

communication and task-oriented communication as IVs, but this time 

differentiating between temporary and ongoing virtual teams. With relationship-

oriented communication, in the case of temporary virtual teams, neither 

affective-based trust (β=.140, CI=-.058 to .587) nor cognitive-based trust 

(β=.036, CI=-.147 to .252) were identified as mediators in the relationship as 

both of them had the result of zero in the confidence interval. This was also 

confirmed with the Sobel test where for affective-based trust; Z = 1.147, p = 

.251 and for cognitive-based trust; Z = .400, p = .689. In the case of ongoing 

virtual teams, both affective-based trust (β=.155, CI=.043 to .282) and 

cognitive-based trust (β=.081, CI=.003 to .181) had no zero results in the 

confidence interval. Even if the lower CI of cognitive-based trust was suspicious 

(lower CI = .003), the Sobel test confirmed that both had a mediation effect 

where for affective-based trust; Z = 2.623, p = .009 and for cognitive-based 

trust; Z = 2.183, p = .029 (Table 72). With task-oriented communication, in the 

case of temporary virtual teams, affective-based trust (β=.164, CI=.007 to .562) 

seemed to be mediating but the lower CI was suspicious (lower CI = .007). The 

Sobel test confirmed the suspicion with a result of Z = 1.818 and p = .069. 

Therefore, the role of affective-based trust as a mediator in this relationship was 

not conclusive.  For cognitive-based trust (β=.022, CI=-.164 to .224) the result 

was conclusive: it had no mediating effect on the relationship as it had the result 
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of zero in the confidence interval. This was also confirmed with the Sobel test 

where for cognitive-based trust; Z = .256, p = .798. In the case of ongoing virtual 

teams, affective-based trust (β=.137, CI=.066 to .227) was found to have a 

mediating effect on the relationship while cognitive-based trust (β=.060, CI=-

.007 to .148) had a result of zero in the confidence interval. The Sobel test result 

also confirmed this finding for affective-based trust; Z = 3.528, p < .001 and for 

cognitive-based trust; Z = 1.772, p = .085 (Table 73). 

 

Table 72 - Bootstrap and Sobel tests with relationship-oriented communication as IV according to 
temporary or ongoing team type 

             

    

Bias Corrected 
Confidence Intervals  

 Sobel test 

    Data  Lower Upper  Z Sig. 

Temporary team Affective-based trust .140  -.058 .587  1.147 .251 

  Cognitive-based trust .036  -.147 .252  .400 .689 

Ongoing team Affective-based trust .155  .043 .282  2.623 .009** 

  Cognitive-based trust .081  .003 .181  2.183 .029* 

 * p<.05, **p<.01,  ***p<.001       

 

 

Table 73 - Bootstrap and Sobel tests with task-oriented communication as IV according to 
temporary or ongoing team type 

    

Bias Corrected 
Confidence Intervals  

 Sobel test 

    Data  Lower Upper  Z Sig. 

Temporary team Affective-based trust .164  .007 .562  1.818 .069 

  Cognitive-based trust .022  -.164 .224  .256 .798 

Ongoing team Affective-based trust .137  .066 .227  3.528 .000*** 

  Cognitive-based trust .060  -.007 .148  1.772 .085 

 * p<.05, **p<.01,  ***p<.001       

 

6.2.5.2 Summary 

No fundamental difference was observed between the impact of affective- 

and cognitive-based trust as mediating factors between communication and 

collaboration depending on the nature of the team (temporary or ongoing) 

except for innovation and creativity. Indeed, in the case of innovation and 
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creativity, for temporary virtual teams neither type of trust acted as a mediator 

but for ongoing virtual teams, affective-based trust was found to act as a 

mediator in both communication types when cognitive-based trust also had a 

mediating effect on relationship-oriented communication. The set of 

hypotheses that assume that the type of virtual team (temporary or ongoing) 

has a significant impact on the mediation effect of affective-based trust and 

cognitive-based trust on the relationship between communication and 

collaboration, was supported in the case of innovation and creativity but was 

not supported in the other cases (Table 74). 

 

Table 74 - outcomes of temporary vs. ongoing virtual teams mediation hypotheses 

Hypothesis Expected 
Effect 

Observed Effect Verification 
status 

H6a Significant 
impact of the 
type of virtual 
team on trust 

mediating 
effect 

No significant difference was 
found 

Not supported 

H6b Significant difference was found Supported 
H6c 

No significant difference was 
found 

Not supported 
H6d Not supported 
H6e Not supported 
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Chapter 7 – Qualitative Phase 

7.1 Data Collection 

7.1.1 Data collection method 

As for the qualitative phase, a web survey was used for gathering 

qualitative data via open-ended questions. This allowed the author to receive 

data from chosen respondents from the quantitative sample as recommended 

for an explanatory study [Creswell & Plano Clark, 2011]. Moreover, the web 

survey is an easy and low cost way to collect qualitative data from an 

international sample and gives the respondents time to think about the answers, 

unlike in an interview. 

  

7.1.2 Sample design 

The more important requirement when defining the qualitative sample is 

to purposively select it from the quantitative sample so that it consists of 

respondents that best provide the detail needed to expand on the quantitative 

results [Creswell & Plano Clark, 2011]. A stratified purposive sampling strategy 

was employed to ensure the sample provided adequate coverage of the 

population being studied and to maximize the diversity of the sample. Thus, 

four criteria were used to define it: gender, professional qualification, team type 

and country of origin.  

 Respondents from both genders were selected to avoid deviation 

of results. 

 For the professional qualification criteria, both team leaders and 

regular team members were selected in order to get points of view 

from two different angles within the team. Furthermore, virtual team 

consultants were also selected to get a professional opinion from 

people counseling in such an environment. 

 The type of team based on time (temporary or ongoing) was a 

crucial element in this study. Thus, it was also a criterion for 

selecting the respondents. This requirement was the most complex 

to fulfill because three quarters of the quantitative samples were 

only from ongoing virtual teams. However, some respondents from 

both temporary and ongoing virtual teams were found to be suitable 

for the qualitative survey and agreed to answer it. 
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 The last criteria required respondents from different countries and 

continents to maintain the international aspect of the study. 

The final sample consisted of fourteen respondents ( 

Table 75). Six of them were females and eight male. For the professional 

qualification criteria, six were team leaders, four of them were regular team 

members and four were virtual team consultants. All of the respondents worked 

in an ongoing virtual team environment but five of them also worked in a 

temporary virtual team environment. And finally, for the place of origin, five 

respondent were from Europe, three from America, four from Asia and two from 

Australia. In order to choose suitable respondents, several contacts with 

quantitative respondents were made via email or chat.  

 

7.1.3 Sample Size 

Qualitative data collection is from a much smaller sample than quantitative 

data collection in a sequential mixed design because the goal is not to compare 

or merge data but to try to explain previously gathered data [Creswell & Plano 

Clark, 2011]. And so, as described in the previous section (Section 7.1.2), a 

sample of fourteen respondents was selected. 

 

Table 75 - Qualitative respondent descriptives 

 Gender Team Role Team 
Type 

Country 

Respondent 1 Female VT Consultant Both Israel 

Respondent 2 Male Team Leader Both Israel 

Respondent 3 Male Team Leader Ongoing USA 

Respondent 4 Male Team Leader Ongoing France 

Respondent 5 Male Team Member Ongoing Germany 

Respondent 6 Female VT Consultant Ongoing USA 

Respondent 7 Male Team Member Ongoing Israel 

Respondent 8 Female Team Member Both Israel 

Respondent 9 Female VT Consultant Both Australia 

Respondent 10 Male VT Consultant Ongoing Canada 

Respondent 11 Male Team Leader Ongoing Australia 

Respondent 12 Female Team Member Ongoing Austria 

Respondent 13 Female Team Leader Ongoing United Kingdom 

Respondent 14 Male Team Leader Both Germany 
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7.1.4 Questionnaire design 

Based on the results of the quantitative analyses, the study tried to 

understand the sources and the reasons that lead to some of the interesting 

quantitative results. Three major issues were identified as requiring further 

investigation. One of the aims of this study was to check whether a difference 

between temporary and ongoing virtual teams regarding the different variables 

(i.e. trust, communication and collaboration) exists. Apart from the case of 

cognitive-based trust, significant differences were found. However, it was 

decided to investigate the first issue, the existing differences between the two 

types of teams regarding collaboration only, more deeply. Collaboration was 

the product of the other variables (trust and communication) in this study. 

Indeed, understanding these differences could help to define what collaboration 

processes are more essential to develop according to the team's type as well 

as the reason for it.  All the collaboration processes were found to have 

significant level differences between the two team types. However, some 

interesting variations were found in the levels of significance and size effect. 

These variations can help us to understand the processes taking place and the 

reasons for these differences. Therefore, the first qualitative question was 

formulated as follows: 

Question 1 

It has been found that there is a big difference in levels of collaboration 

between ongoing teams and temporary teams regarding innovation and 

creativity, decision making and problem solving. However, there is much less 

difference between the two types of team regarding knowledge sharing and 

conflict management. Why do you think this is? 

 

This study also aimed to understand the relationship between 

communication and collaboration. Thus, the second issue that was investigated 

concerned this relationship where the quantitative results showed that some 

collaboration processes were more dependent on relationship-oriented 

communication than task-oriented communication while with others, the 

opposite was the case. This analysis could help to define what types of 
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processes are needed from the team to be more focused on relationship-

oriented communication and what types of processed needed from the team to 

be more focused on task-oriented communication. Therefore, the second 

qualitative question was formulated as follows: 

Question 2 

What might be the reasons that, on one hand, relationship-oriented 

communication is more significant than task-oriented communication for 

decision making and innovation and creativity but on the other hand, task-

oriented communication is more significant for conflict management, 

knowledge sharing and problem solving? 

 

The third and last investigated issue was the core question of this study. 

According to the quantitative results, trust was found to have a mediating effect 

between communication and collaboration. Understanding the reason could 

help organizations and team leaders to identify the items that can help them to 

develop a better quality of communication to lead to a high level of 

collaboration. Therefore, the third qualitative question was formulated as 

follows: 

Question 3 

How do you explain the fact that if communication is not also used to 

develop trust, the impact of communication on collaboration is negatively 

affected? 

 

To be able to understand the questions and to be able to answer them, 

the respondents required some fundamental background on the subject.  For 

this purposes, a few sentences were introduced to the questionnaire before the 

questions themselves. Following the introduction to the questions: 

 

Dear respondent, I want to thank you again for taking part in the second and 

last stage of my study. This time, the survey consist of three open questions 

where you are asked to answer with free text. The aim of the questions is to 

understand some findings of the first stage, therefore the survey is 



187 
 
 

 

accompanied by explanations of results previously observed. 

 

In order to be able to answer the questions, you need first to know some 

definitions of background terms used for this study: 

Temporary teams are teams that work on a temporary project with a team, 

usually no more than a year. 

Ongoing teams are teams that work on a permanent basis with the same team, 

usually over a year. 

Cognitive-based trust is based on performance-relevant cognitions such as 

competence, responsibility, reliability and dependability. Individuals employ 

rational thought in order to trust others.   

Affective-based trust is based on emotional attachment to the people involved 

in the relationship. 

Task-oriented communication focuses on how well project information, tasks 

and deliverables are being handled through the communication. 

Relationship-oriented communication focuses on building and maintaining 

good relationships with people and ensuring others are comfortable with the 

interactions. 

 

In this study, the concept of team collaboration is defined by five processes: 

Problem solving is defined as a process used to obtain a best answer to an 

unknown, or a decision subject to some constraints. 

Decision making is defined as a process that allows one to identify possible 

alternatives, select the best solution and evaluate the consequences 

Innovation is a dynamic process through which problems and challenges are 

defined, new and creative ideas are developed, and new solutions are selected 

and implemented. 

Conflict management is the process of limiting the negative aspects of conflict 

while increasing the positive aspects of conflict. 

Knowledge sharing is an activity through which knowledge (i.e. information, 

skills or expertise) is exchanged among people, friends, families, communities 

or organizations. 
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7.1.5 Questionnaire testing 

The questions included several concepts which are known by 

professionals but not well known by most people. Therefore, it was essential to 

test the questionnaire to be sure that the questions were well understood. The 

questionnaire was checked by an English native speaker to ensure the clarity 

of the sentences. Then the questionnaire was sent to three different 

respondents from the quantitative survey for remarks and/or corrections. Some 

changes were made to increase the clarity of the questionnaire. Despite the 

efforts that were made, it still happened that a respondent did not understand 

a question and the answer was not related to the question. Thus, these few 

answers were not taken into consideration because they did not meet the 

purposes of the survey. After collecting all the answers and having them 

analyzed, given that the amount of answers enabling a qualitative analysis was 

sufficient to draw conclusions and create a thematic map, it was decided to do 

nothing with these unrelated answers. Two reasons were behind the decision. 

Firstly, because only a maximum of two answers (of fourteen) per question 

were unrelated, it did not affect the analysis and enough related data was 

collected. The second reason was more technical: as the respondents had 

responded to the web survey anonymously, it would have been complicated if 

not impossible to identify them in order to get in contact with them for a related 

answer. 

 

7.2 Data analysis and results 

7.2.1 Gap analysis between temporary and ongoing virtual teams related 

to collaboration 

As has been highlighted by the quantitative results, there are significant 

differences in the level of collaboration between temporary virtual teams and 

ongoing ones. However, some level differences have been noticed: some 

collaboration processes have convincing level differences, others weak ones. 

This analysis aims to improve our understanding of the reasons for this. 
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7.2.1.1 Elementary team activity 

According to this qualitative study, the reasons that knowledge sharing 

and conflict management had weak level differences could be split into two 

major themes.  

The first is that they are needed on a daily basis to allow the team to 

operate properly. These processes are "a must" and so they are vital for the 

operation of any type of team. Respondent 1 claimed that they were "a MUST 

for the team to operate correctly". Without knowledge sharing and conflict 

management, it seems that a team cannot achieve its tasks in the most efficient 

way. Respondent 9: "knowledge sharing and conflict management would be 

vital for all teams to be able to deliver". Indeed, according to respondent 12, 

they "are important for daily work" and therefore some of the collaboration 

processes like conflict management "is going to be needed regardless of 

whether the virtual team is ongoing or temporary", as respondent 10 said. He 

explained that for conflict management "people will almost always have 

challenges that need to be understood and managed". Respondent 13 affirmed 

that his style of dealing with conflict management is "on a one to one basis – 

which would be true, however long the team existed". Thus, all these arguments 

showed that when a collaboration process is needed for the daily operation of 

the team, even if it is significantly higher in an ongoing virtual team, it is still 

essential for the proper functioning of a temporary one.  

The second theme the study highlighted was that basic processes which 

are more task-oriented and are essentially simple, quick to implement and 

technical, will also have a weaker difference of level than others. Respondent 

4:" knowledge sharing and conflict management are (at least in my company) 

documented therefore nearly technical processes which make the nature of the 

teams less impacting on the result". Processes that are well documented, clear 

and rational, do not need social relationships (which take time to develop) to be 

implemented. They are basically mechanical and simple. "Knowledge sharing 

is a relatively straightforward exercise whether the virtual team is ongoing or 

temporary" as respondent 10 said. Hence, the nature of the team based on time 

is irrelevant for the implementation of the processes. These processes can be 
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done quickly, as explained respondent 6: "Knowledge sharing and conflict 

management can be dealt with relatively quickly/immediately. It doesn't take 

much for information to be exchanged, or for conflict to arise and be dealt with 

ASAP". Not only can they be done fast, they also give fast results: "So 

knowledge sharing and managing conflicts are (is) keys to get to a quick 

solution" (respondent 5). This type of process uses technical tools allowing the 

fulfillment of the task, and: "relies on the use of tools as Team Room Repository 

for shared information. Both types of team would typically use such tools" 

claimed respondent 13. Therefore, the dimension of time does not have a real 

impact on these collaboration processes. The reason that these processes are 

basically simple, quick to implement and technical, seems to be "that the project 

the team works on is smaller and then well defined in term of scope" and "the 

complexity of tasks might be reduced" as said respondent 8. When the team 

assignment is focused only on a well-defined scope and the task is relatively 

simple and clear, the team needs collaboration processes that are very task-

oriented and therefore the level difference between the types of team is smaller.  

To conclude this analysis, it seems that when collaboration processes are 

task-oriented and are needed for daily operations, and because that type of 

process is usually for elementary team activities, the level differences between 

temporary virtual teams and ongoing virtual teams is weaker (Figure 29).  
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Figure 29 -Thematic network for elementary team activity for virtual team 
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7.2.1.2 Advanced team activity 

In contrast, teams which are formed for a long periods of time, need to not only 

rely on elementary processes but also on advanced ones. Two major themes were 

also identified that could explain the reasons that problem solving, decision making 

and innovation and creativity had convincing and significant level differences between 

temporary virtual teams and ongoing ones.  

The first theme that was observed was that these types of processes are usually 

beyond the daily operations of a team. These are processes which allow one to look 

over the horizon: "Innovation and creativity are more important for the future", as 

argued respondent 12. These processes are appropriate for teams that are looking to 

invest in the long term and over time. "Ongoing teams have a vested interest in their 

future success", as claimed respondent 3. Respondent 1 even argued that these 

processes for some of the teams are, in a way, a sort of niche: "the other 3 levels of 

collaboration (innovation, creativity, decision making) are not or are not always in the 

prerogatives of all teams." Not every team may need all of the collaboration processes, 

some processes might not have an impact on the outcomes of the team: "A possible 

reason may be the ad-hoc nature of the so-called temp teams... where innovation, 

creativity, decision making may be irrelevant", according to respondent 14. These 

processes take more time and are more complicated than the processes that are more 

task-oriented. "Innovation and creativity, decision making, and problem-solving all take 

time. They require input from multiple team members, weighing pros and cons, 

brainstorming, and collaboration", as affirmed respondent 6. Ongoing virtual teams 

have to deal with a larger number of tasks over time, they meet multiple obstacles, 

have to take multiple decisions. In other words, this is a more challenging environment. 

"In ongoing teams, the diversity of the tasks are very wide during the years and 

employee often meet obstacles where they need to find new solutions by being 

creative. In the same way, decisions have to be taken 'on the fly' to resolve unexpected 

issues. Additionally, ongoing teams might design a solution, which consists mainly of 

making decisions" noticed respondent 8. The challenge is not only the complexity and 

the diversity of the tasks themselves but also the demand of the team for more 

involvement in the processes.  

This leads us to the second theme, the need for the ongoing virtual team to be 
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more involved in the human/social relationships within the team. In this type of team, 

the team members "know each other in ways that are different than in short term 

teams" (respondent 3). For example, "innovation and creativity require teams to be 

synchronized; it requires that the teams remove all barriers (a priori) before innovation 

and creativity can occur", as said respondent 4. The team members have to learn how 

to work together and do their jobs in a more efficient way because this type of process 

"requires better integration between team members and trust" (respondent 2). And to 

do that, team members need to know and understand each other over time. "Ongoing 

teams take the time to develop specific collaboration strategies around innovation, 

decision making and problem solving because they feel the need for long term 

productivity. Project teams probably don't have as much time or necessity to do this" 

as argued respondent 9. Moreover, over time, trust between team members can be 

developed and get stronger as supported by the quantitative results above. Trust is an 

asset for developing processes that involve human/social relationships successfully: 

"These tasks also require trust in other team members, and in the team as a whole, 

which is more difficult to develop in a virtual team", as affirmed respondent 6.  When 

team members work for a long time together, they also build mutual experiences, 

these experience will allow them to deal with different obstacles that they meet during 

their work as a team. "Also, creativity as well as problem solving are facilitated by the 

experience on the topic, as well as by the mutual experience", according to respondent 

4.  And finally, after they have taken the time to get to know each other, to build social 

relationships based on trust and mutual experience, they feel enough confidence to 

risk proposing ideas in front of everyone else:  "Innovation, decision making and 

problem solving require people to take a few "risks' in the sense of making suggestions 

that may turn out to look a little silly. In ongoing teams, this will just be laughed off and 

forgotten because people already have a good relationship and track record" 

(respondent 11).   

To conclude this analysis, it seemed that when the collaboration processes are 

for more advanced team activities that are beyond daily operations and need to be 

more social-oriented, the level differences between temporary virtual teams and 

ongoing virtual teams is much significant (Figure 30).
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Figure 30 - Thematic network for advanced team activity for virtual team 
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7.2.2 Analysis of the strength effect of task- and relationship 

communication on collaboration 

From the quantitative results, some collaboration processes seemed to 

need higher levels of relationship-oriented communication than task-oriented 

processes and for others, the opposite was the case. This analysis was aimed 

at understanding which are the attributes that require more relationship-

oriented communication and which are those that imply more task-oriented 

communication. 

7.2.2.1 Mechanical activity 

From the answers of the respondents, it could be deduced that task-

oriented communication is most suitable for mechanical activities when two 

principal themes were prominent. The first was that these processes are very 

structured: "Task-oriented communication allows one to have a more structured 

and rational approach to conflict management, problem solving and knowledge 

sharing" (respondent 1). These processes are rather based on rationality and 

logic than on innovation and originality. "These three (conflict management, 

problem solving and knowledge sharing) require a more logical, efficiency-

oriented perspective which task-oriented communication can provide", as said 

respondent 6. In other words, according to respondent 6, conflict management, 

problem solving and knowledge sharing are about doing the task and activity 

with the least waste of time or effort while the others are more about doing it 

with a "think-outside-the box mentality" (respondent 6).  Task-oriented 

communication is more prominent when the activities need an essentially 

technical process: "conflict management and knowledge sharing can be 

considered as technical processes where task-oriented communication will be 

more significant" (respondent 4). This idea of a technical process is shared by 

other respondents. Respondent 8 also wrote: "Conflict management and 

knowledge sharing are to me more technical and directly related to tasks" and 

respondent 14 reinforced this idea by stating that "conflict management, 

knowledge sharing and problem solving are technical activities". 

The second theme was that in that type of process, social skills seemed 

not to be essential to the success of the process. Respondents argued that 
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feeling is not an issue. For respondent 3: "we simply focus on the issue at hand 

and do not let the personal feelings influence our approach or decision". These 

processes use an approach that is a "less emotional one" (respondent 1). 

Therefore, according to respondent 5, task-oriented communication is more 

significant for these processes because "for immediate problems (conflicts 

etc…) task oriented is neutral and a solution must be found". That is, these 

processes are much more task-oriented and feelings can be put aside more 

easily. 

To conclude, with processes that are very structured, social skills do not 

affect their results much, and they can be easily managed through task-oriented 

communication rather than relationship-oriented communication (Figure 31). 
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Figure 31 - Thematic network for mechanical activity 
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7.2.2.2 Innovative activity 

While task-oriented communication seemed to be more suitable for 

collaboration processes that involved mechanical activities, relationship-

oriented communication seemed to be more suitable for collaboration 

processes that involved innovative activities. Here too, two major themes could 

be deduced from the respondents' answers. 

 The first theme based on analysis of the answers was that these 

processes seem to be enterprising ones. These processes require broad vision 

and knowledge, as said respondent 6: "Relationship-oriented communication is 

more significant than task-oriented communication for decision-making, 

innovation and creativity, because all three require input from multiple, diverse 

perspectives". It is beyond a rational and technical process, it necessitates 

creative thinking, "a think-outside-the-box mentality between multiple parties" 

(respondent 6). The environment must be very dynamic "where ideas are 

bouncing back and forth" as respondent 6 also said. Indeed, to create such an 

innovative environment, methods like brain storming must be used and 

developed: "while for more creative tasks the relationship for brain storming, 

bouncing off new ideas etc... is more important", as affirmed respondent 5. This 

will allow these processes to grow because "decision making, innovation and 

creativity depend more on… opinion than knowledge sharing, conflict 

management and problem solving" (respondent 12). In order for the team 

members to be able to come up with and propose new and intrepid ideas, they 

need be able to to speak and express themselves freely: "I believe that for being 

innovative one has to feel he can express himself freely…. Same goes for 

decision making" (respondent 8). They also need to take risks: "Decision 

making and innovation and creativity require taking a level of risk" (respondent 

11). 

The second theme defined the atmosphere needed for the team to be able 

to develop these aptitudes. They need to feel that they are in a sympathetic and 

supportive environment. Respondent 8 wrote: "I believe that for being 

innovative one has to feel… his colleagues will valuate his creativity and 

opinion. Same goes for decision making". It is easier to propose solutions, to 
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advance new ideas and to take risks when the atmosphere is friendly and 

encouraging. Relationship-oriented communication can help to create such 

feelings: "relationship-oriented communication allows teams' members to me 

be more confident/comfortable in order to be in a position to innovate, to 

express creativity and to smooth the decision making process" (respondent 1). 

Social and human relationships seem to be the key to allowing these processes 

to develop in the most effective way.  According to respondent 8: "Decision 

making and innovation are 'human' components" or at least "much more human 

related" in the words of respondent 4, where trust play a critical role. Indeed, 

"you always feel 'safer' taking risks when you are dealing with people you trust 

and get on well with" (respondent 11).  This is strengthened by respondent 13 

who wrote: "For effective decision making, innovation and creativity to occur, 

team members will be bound together in an atmosphere of trust, respect and 

inspiration to deliver upon a shared goal(s)". Or as respondent 3 said: "We use 

our trust and knowledge of people when we innovate and make decisions". 

Thus, if the team wants to employ processes that enable innovative 

activities, the team needs to employ some enterprising processes that can be 

developed in an environment that allows a high level of social skills.
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Figure 32 - Thematic network for innovative activity 
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7.2.3 Analysis of the cause of trust being a mediator between 

communication and collaboration 

The follow analysis is one of the core objectives of this study. The analysis 

aims to understand the reason for the impact of trust on the relationship 

between communication and collaboration. Why do virtual teams need to build 

and develop trust? Why is not enough to simply communicate within the team 

in order to collaborate? Why does trust play the role of a catalyst for 

communication to lead to collaboration? The quantitative analysis showed that 

effectively trust is needed for the relationship to be a successful one but does 

not explain the reasons. This analysis helped in understanding the "why?" 

 

7.2.3.1 Items causing a low level of collaboration because of lack of trust 

in communication 

Firstly, based on the answers of the respondents, the study analyzed the 

impact of communication that does not include trust between teammates on 

collaboration quality. The most repeated impact of the lack of trust on 

teammates is that they will have a low level of motivation and interest in their 

work. Without trust as an ingredient in communication and " with people you 

don't know personally, the answers are usually shorter … they (the answers) 

come later" (respondent 5). If there is no trusting atmosphere then teammates 

do not have the motivation and personal interest to invest in long and well 

thought out answers and, they also do not find the time to do it. As argued 

respondent 12: "One just does not listen so much to people one does not trust". 

This was also supported by respondent 11 who affirmed that "you simply do not 

openly communicate with them" and "you tell them only the bare minimum and 

you don't collaborate with them openly". Moreover, according to respondent 11, 

the teammates fear having open relationships with their peers which negatively 

affects the collaboration between them. And when we fear people, "we are less 

likely to share ideas for fear they will be disregarded" (respondent 3). The lack 

of trust also has a direct impact on the quality of communication. Without trust, 

communication could be badly affected and poor quality communication could 

be generated. Without a high level of quality of communication, collaboration is 
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negatively affected, as affirmed by respondent 9: "If team members don't work 

to build trust, misinterpretations of communication often occur and the type of 

communication can be quite defensive and emotionally based, which negatively 

affects collaboration".  The team members are on guard, if one feels threatened 

he will react and answer emotionally rather than in a logical and rational 

manner. Thus, a non-confidence atmosphere is developed within the team, as 

said respondent 10: "If one is not feeling valued, understood, or included, it is 

difficult to imagine said individual being trustful and transparent". All this creates 

a solely work-oriented ambience, creates a distance between the teammates: 

"Without trust there is no communication but a superior to inferior relationship" 

(respondent 7). Then there is no place for innovation and progress, as wrote 

respondent 7: "without any chance of progress or innovation". The team 

members are focused only on the basic needs of the tasks or project which 

does not allow the team to evolve and look towards the future: "If there is no 

trust and no personal relationship, you only respond to direct needs, you solve 

immediate problems, but you don't go beyond and into the future" (respondent 

5). In this analysis, several items were identified as obstacles to reaching a high 

level of collaboration because of lack of interpersonal trust in the relationship, 

even if task- and relationship-oriented communication are present (Figure 33).  
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Figure 33 - Items causing low level of collaboration because of lack of trust in communication 

 

            

 

7.2.3.2 items helping to have high levels of collaboration thanks to trust 

in communication 

 

When interpersonal trust is present in the relationship between 

communication and collaboration, the teammates seem to develop a sense of 

belonging which is essential to the development of healthy relationships within 

the team: "Just communication is not enough to get things done while trust bring 

more of the "belonging feeling" for collaboration" (respondent 1). Moreover, 

"Trust (in communication) breeds familiarity and allows us to share freely", as 

said respondent 3. This sense of belonging motivates the teammates to invest 

in their work beyond the basic needs of the tasks or project. They find interest 

in their work. The motivation and the interest in their work will cause them to 
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"work better and faster" because "the requirement comes from a colleague he 

(they) appreciate at a personal level", as affirmed respondent 8. When 

interpersonal trust is joined to communication it allows a team to develop 

communication at a higher level where communication is not just an exchange 

of messages. This higher level is an upgrade of communication to a means that 

enables communication not only for an exchange of messages but also for a 

deeper understanding and better integration between the members of the 

virtual team as wrote respondent 2: "trust and respect are important for any type 

of communication which requires deep understanding and integration between 

the different parties". When people understand each another and when there is 

integration between them, they are ready to share knowledge, ideas and 

thought and the others are ready accept and trust the input. Thus, respondent 

13 argued: "It was therefore essential that each & every team member was 

encouraged to share their knowledge with the team and that their input was 

trusted by their fellow team members. Without this high level of trust, our 

complex business development efforts would simply not have succeeded". 

Interpersonal trust as a mediator of communication allows collaboration to lead 

to a higher performance of the team: "Therefore, when leading a team, 

considering that the objective is to perform as much as possible, this can only 

be reached if all members are top performing, which in most cases, requires 

collaboration between the team members. And the collaboration will only take 

place if the members trust each other, and if they trust their team leader" 

(respondent 4). As has been deduced from the answers of the respondents, 

several items were identified as catalysts for reaching a high level of 

collaboration with the help of interpersonal trust in the relationship between 

communication and collaboration (Figure 34). 
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Figure 34 - items helping to have high level of collaboration thanks to trust in communication 
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Chapter 8 – Discussions and Conclusions 

8.1 Discussion 

The aim of this study was to understand the processes of collaboration as 

a function of team communication and team trust within a virtual environment 

and, more specifically, depending on whether the virtual team is a temporary or 

an ongoing one. To analyze these processes, the study explored the subject by 

trying to answer three sets of questions. The first set explored the ' differences 

in levels of trust, communication and collaboration depending on the team's 

type i.e. temporary or ongoing. The second set of questions explored the 

relationship between these variables based on a mediation model. And finally, 

the last set of questions enquired whether this relationship was influenced by 

the team type. 

 

8.1.1 Temporary and ongoing virtual team gaps hypotheses 

Related to the first set of questions, the study's results showed that the 

levels of trust are higher in ongoing virtual teams than in temporary ones. This 

is in agreement with the statement that trust develops over time [Mayer, et al., 

1995; Lewicki & Bunker, 1995]. Trust needs personal interaction and 

communication in order to develop, and time can give this opportunity to team 

members. The more time the teammates have to get to know each other, the 

more they will be able to build trust between them. Regarding the gap between 

the two types of trust, in both types of team, the level of cognitive-based trust 

is higher than the level of affective-based trust. This is explained by the fact that 

in the workplace, it is essential to trust the other team members on a 

professional and rational basis in order to perform the tasks and activities 

requested by managers and the organization. To perform tasks within the team, 

team members need to be able to rely on others, to depend on them, to believe 

in their competence and responsibility when completing tasks. These 

expectations must be met before teammates will invest in further relationships 

[Schaubroeck, et al., 2011] which are more affective-based trust oriented. 

Moreover, as cognitive-based trust is an antecedent to affective-based trust, 
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according to several researchers [McAllister, 1995; Kauffmann & Carmi, In 

press; Schaubroeck, et al., 2011], it seems to be logical that the level of 

cognitive-based trust is higher than affective-based trust, as this is one of its 

outcomes. First, the team has to build a high level of cognitive-based trust in 

order to develop its affective-based trust. It should also be noticed that the gap 

between cognitive-based trust and affective-based trust in ongoing virtual 

teams is lower than the gap in temporary ones. In other words, it seems that 

ongoing virtual teams place a greater importance on the development of 

affective-based trust than temporary teams. This finding is consistent with the 

study of McAllister [1995], where it was argued that in order to maintain trust in 

the long run (as in ongoing virtual teams), the affective aspect of trust must be 

developed.   

Of the communication types, task-oriented communication was the only 

variable in this study that did not show significant differences between the two 

types of team. This can be explained by the fact that task-oriented 

communication is needed for planning, scheduling and coordinating work and 

activities [Yukl, 2012]. Therefore, the type of team seems to be irrelevant in this 

case because whatever the type of team, it has to communicate on a task basis 

to accomplish its mission. Without task-oriented communication, the team 

leader and the team members cannot communicate the goals, the tasks and 

the progress of work within the team. Regarding relationship-oriented 

communication, the picture is different. Indeed, the findings showed that a 

significant difference in levels exists between the two types of team, and in 

ongoing virtual teams the level is higher. This finding was expected since 

ongoing virtual teams have the time needed to develop communication patterns 

[Saunder & Ahuja, 2006]. Moreover, the relationship dimension of 

communication is for building social relationships and solidarity among virtual 

team members [Lau, et al., 2000], while for temporary virtual teams these 

qualities are not always sought because of their low interest in investing in the 

future. Indeed, this type of team is disassembled after a short-term task or 

project has been accomplished. 

Trust and communication levels' gap analysis for temporary and ongoing 
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virtual teams was based only on quantitative data, whereas for collaboration 

processes both quantitative and qualitative data was used. As the 

understanding of collaboration processes was a major aim of this study, in 

addition to the quantitative analysis, a qualitative study was conducted to 

understand the reasons that lead to the quantitative findings. First of all, a 

higher level of collaboration in ongoing virtual teams was observed for each of 

the collaboration processes defined in this study framework (i.e. knowledge & 

information sharing; conflict management; problem solving; decision making; 

innovation and creativity), as expected. Collaboration is reliant on 

communication and trust [Johnston, et al., 2004; Hosley, 2010], and as the 

above findings showed, higher levels of trust and relationship-oriented 

communication were found in ongoing virtual teams, and it followed that there 

would be higher levels of collaboration also. However, the gap size varied 

according to the process of collaboration. For three of the processes, the gap 

size was relatively significant (problem solving, decision making, innovation and 

creativity), while for the two others the gap was small (knowledge and 

information sharing, conflict management).  

The quantitative analysis only allowed the author to test whether a gap 

existed and how large the gap was. Therefore, qualitative analysis was 

conducted to understand the reasons for the variance between the different 

collaboration processes. This analysis differentiated between two types of team 

activities. The first was defined in the study as elementary team activities and 

the second as advanced team activities. Elementary activities are activities that 

are needed on a daily basis and are more task-oriented. Advanced activities 

are more social-oriented and are beyond daily operations. When an activity is 

needed for the daily operation of the team, when it is not  too complex  and 

requires only technical skills, the gap between temporary and ongoing virtual 

teams is small. On the contrary, when an activity is complex, needs skills 

beyond the technical, such as the social, and is not needed on a daily basis but 

more for the future development of the team, than the gap between these two 

types of team is larger. Knowledge sharing and conflict management were 

defined by the respondents as elementary team activities, while the others (i.e. 
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problem solving, decision making, innovation and creativity) were defined as 

advanced team activities. The more the activity requires social skills and the 

more it is needed for future development, the more the gap will be. According 

to this analysis, the innovation and creativity process requires high levels of 

social skills and is more highly future oriented than, in descending order: 

decision making, problem solving, conflict management and finally, knowledge 

sharing, which is apparently the most needed process for the daily operation of 

the team and the most technical one. This observation is in agreement with 

another finding of the quantitative analysis, when analyzing the gap between 

the direct effects of task- and relationship-oriented communication on the 

collaboration processes (Table 68). The gap is in favor of task-oriented 

communication for knowledge sharing, conflict management and problem 

solving where the largest gap is for knowledge sharing and the smallest for 

problem solving. And conversely, the gap is in favor of relationship-oriented 

communication for innovation and creativity and decision making with the 

largest gap for innovation and creativity. This gap analysis is in exactly the 

same order as the gap analysis between temporary and ongoing virtual teams 

against each of the collaboration processes. 

 

8.1.2 Trust as a mediator between communication and collaboration 

hypotheses 

The next set of questions that this study tried to answer concerned the 

relationship between communication, trust and collaboration. The assumptions 

of this relationship were based on a framework that claimed that trust, as a 

mediator, affected the relationship between communication and collaboration.  

The first stage of these mediation analyses was to find a correlation 

between all the variables. The findings of the correlation analyses supported 

previous studies that discovered the existence of a relationship between these 

variables. Firstly, communication is highly related to collaboration as an 

outcome [Mattessich, et al., 2001; Qureshi, et al., 2006; Hosley, 2010]. Indeed, 

all the Pearson's r values were found to be around .5 which is considered a 

large size effect (  
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Table 55). In addition, all the linear regressions of collaboration processes 

on the two communication types showed high standardized β coefficients 

(Table 68).  

Secondly, high levels of correlation were also found between 

communication and trust (Table 56). These findings are consistent with other 

studies and support previous empirical research that has studied this 

relationship [Jarvenpaa & Leidner, 1999; Zeffane, et al., 2011; Remidez & 

Jones, 2012]. The findings highlight the fact that relationship-oriented 

communication and affective-based trust, being both related to social and 

interpersonal relationships, are highly correlated and got the highest Pearson's 

r value of .664. On the other hand, task-oriented communication got a higher 

Pearson's r value with cognitive-based trust than with affective-based trust, 

cognitive-based trust being based on rational roots and therefore more task-

oriented. 

Lastly, the two types of trust and collaboration processes also showed 

high correlation results (Table 57). All the Pearson's r values indicated large 

size effects, with the exception of two values with medium size effects. These 

findings are consistent with previous studies that showed that trust has a 

significant impact on collaboration in the regular work environment [Martínez-

Miranda & Pavón, 2012] as well as in the virtual environment [Leitch Peters, 

2003; Peters & Manz, 2007]. Moreover, cognitive-based trust seems to be more 

predominant than affective-based trust for collaboration processes with higher 

correlation values, apart from the innovation and creativity process, where 

affective-based trust had a higher result. The largest gap was for knowledge 

management where cognitive-based trust had a Pearson's r value of .524 and 

affective-based trust, .389. This is also consistent with the findings of this study 

where the gap found between task- and relationship-oriented communications 

was the highest for knowledge sharing in favor of task-oriented communication 

and the highest in favor of relationship-oriented communication for innovation 

and creativity. 

It is obvious, according to this research, that there are collaboration 

processes which are based more on rational and technical roots and others 
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more on social and relationship roots. The qualitative analysis helped in 

identifying the attributes of such processes in order to classify them on the 

spectrum between ones which are more rational and technical based and ones 

which are more social and relationship based. Thus, the rational and technical 

based activities (or mechanical activities as they are called in the quantitative 

findings section – 7.2.2.1) do not need high social skills among team members 

and are much more structured processes (Figure 31). Social and relationship 

based activities (or innovative activities as they are called in the quantitative 

findings section – 7.2.2.2) require high levels of social skills from the team 

members and are more enterprising activities (Figure 32). This research allows 

the drawing up of a scale of the differences between these two types of 

activities: the collaboration processes where knowledge sharing is the most 

mechanical activity, then in ascending order, conflict management, problem 

solving, decision making and finally innovation and creativity which is the most 

innovative activity. 

The second stage, after finding a correlation between the variables, was 

the mediation analyses themselves. Thus, all models of mediation for this study 

found that trust is a mediator between both task- and relationship-oriented 

communication and each of the collaboration processes. This study 

strengthens the argument that trust is a mediating factor and therefore has an 

indirect effect [Dirks, 1999; Dirks & Ferrin, 2001; Qureshi, et al., 2004; Brahm 

& Kunze, 2012] versus the argument that trust has a direct effect [DeRosa, et 

al., 2004; Sarker & Valacich, 2003]. The existence of the trust itself between 

teammates does not ensure collaboration. It is through communication that 

collaboration can be established. But without trust between the teammates, the 

quality of this collaboration will be low. With the help of trust, communication 

can lead to a higher quality of collaboration and a more effective one.  

According to the results for seven of the ten mediation hypotheses, both 

cognitive- and affective-based trust have a mediation effect between 

communication and collaboration. In the three remaining hypotheses, only one 

of the types of trust has a significant impact as a mediator of the relationship. 

For knowledge sharing, in both cases of communication type, only cognitive-
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based trust has a mediating effect. These results are in agreement with a former 

study which found that teams seeking knowledge sharing must be focused on 

cognitive-based trust rather than affective-based trust [Chowdhury, 2005]. For 

innovation and creativity, in the case of relationship-oriented communication, 

only affective-based trust has a mediating effect. Apart from innovation and 

creativity, cognitive-based trust has a more predominant effect as a mediator 

than affective-based trust on collaboration processes. Thus, cognitive-based 

trust seems to have a better impact than affective-based trust on the 

relationship, but to reach a higher level of collaboration, affective-based trust is 

essential. As cognitive-based is the first type of trust to developed within a team, 

it must present at first for collaboration. Then, over time, affective-trust can 

strengthen the collaboration's quality. However, for innovation and creativity, it 

is important to build affective-based trust as soon as possible because it has 

more effect on the relationship.  

From the quantitative analyses, it is clear that trust plays a crucial role in 

the relationship but it does not explain why. The qualitative analyses allow one 

to understand the reasons why communication with trust leads to better 

collaboration. Lack of trust creates a negative atmosphere at work where 

people have neither interest nor motivation; they fear getting involved and being 

active. Miscommunication leads to misunderstanding and often causes 

negative emotional reactions. In these conditions, teammates cannot reach 

high levels of collaboration. On the contrary, the presence of trust allows team 

members to feel that they belong to a group not only for work purposes but also 

on a social basis. It allows them to develop mutual interest and motivation by 

creating a friendly and understanding atmosphere. This will help the team to 

achieve better and more effective collaboration. 

 

8.1.3 Temporary vs. ongoing virtual teams mediation hypotheses 

Apart from one hypothesis related to the innovation and creativity process, 

no significant difference was observed between temporary virtual teams and 

ongoing ones regarding the role of trust as a mediator between communication 

and collaboration. It seems that even if the previous findings showed a 
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significant level gap between these two types of team in affective- and 

cognitive-based trust, relationship-oriented communication and the 

collaboration processes, the role of trust as mediator does not vary according 

the team's type. Therefore, the assumptions that such a gap exists due to the 

arguments that trust (especially affective- based) and relationship-oriented 

communication, which is mostly based on social bonds, are developed over 

time [Mayer, et al., 1995; Lewicki & Bunker, 1995; Yukl, 2012], were not 

validated. Thus, time does not have an impact on the trust mediation models. 

However, as noticed, for the innovation and creativity process, a significant gap 

was found. Neither the findings of this study nor the literature review could 

explain why it is only for this process that time has an impact. Therefore, further 

research need to be done to get a better understanding of the process. 

 

8.2 Contributions to knowledge 

This study emphasized two principle contributions to knowledge. The first 

is that some elements of interpersonal relationships, including both affective- 

and cognitive-based trust, relationship-oriented communication and the five 

collaborative team processes defined in this study, are significantly higher in 

ongoing virtual teams than in temporary ones. The dimension of time has a 

significant impact on the nature of the team relationship, even in a virtual 

environment where the teammates almost never meet face-to-face. 

 The second is that the existence of trust between teammates does not 

ensure collaboration, but collaboration can be established and developed 

through communication. However, on the one hand, without trust between 

teammates, the quality of this collaboration will be weak. On the other, with the 

help of trust, communication can lead to higher quality and more effective 

collaboration.   

 

8.3 Implications of findings 

8.3.1 Choosing the type of team 

The first virtual teams were essentially temporary teams assembled to 
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accomplish limited tasks or to complete a project in a timely manner. But 

nowadays, more and more organizations are developing ongoing teams 

[Julsrud, 2008]. This study, with a maximum variation sample from a large 

range of organizations, found that only 17.0% are still temporary teams. 

Organizations seem to be developing more and more ongoing teams at the 

expense of temporary teams. Given that the two types of trust, relationship-

oriented communication and the five collaboration processes were all found to 

be significantly higher in ongoing virtual teams than in temporary ones. and 

given that all these factors were identified, as has been reported in this study, 

as essential for the effectiveness, the performance and the quality of the team 

outcomes, this study strongly encourages organizations to use ongoing teams 

to raise the level of all the factors that have been studied in order to increase 

the performance of the team and the quality of its outcomes.  Therefore, even 

if such a team's goal is to complete a task or a project in a timely manner, the 

organization must try to use the same team for different time-limited tasks or 

projects or at least to keep changes in the makeup of individuals in the team to 

a minimum as much as possible. This will enable teammates to create deeper 

relationships and greater levels of trust by giving them the desire to develop 

and invest in social bonds and act as ongoing virtual teams. However, the 

managers must be aware that a strong sense of belonging of the team 

members could sometime lead the team to justify their continued existence by 

creating new tasks that are not always relevant to the purpose of the project 

[Gray, 2004]. 

Another outcome of this study is that organizations, by analyzing the 

aspects of the activities that the team needs to accomplish in order to complete 

its tasks successfully, will be able to determine how much it is essential to 

develop the team with ongoing team attributes. By defining two types of 

activities, advanced activity and elementary activity, organizations can 

categorize them. Elementary activities are those which are needed on a daily 

basis and require low levels of social skills and advanced ones are those which 

require high levels of social skills and are needed beyond daily operation. The 

more the activity is an advanced one and not an elementary one, the more the 
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team has to have ongoing team attributes. When forming a team, the types of 

activities to be performed will allow organizations to enhance the accuracy of 

their decisions about the types of teams which are built.  

 

8.3.2 Choosing the communication means and style 

It is clear from this study, due to the high level of correlation that has been 

found, that organizations have to develop and invest in communication skills 

and trust building if they aspire to achieve a high level of collaboration. 

Moreover, from the mediation models it can be deduced that if organizations 

develop and invest only in communication skills and neglect trust within their 

teams, the impact of communication on collaboration will be badly affected and 

degraded. Therefore, trust is critical and must be developed by any available 

means. Furthermore, this analysis will also allow organizations to determine the 

type of relationship characteristics that are most necessary to develop 

depending on the types of activities to be accomplished. In the case of 

mechanical activities, the relationship's characteristics have to be based 

essentially on rational roots and this is more task-oriented. The reason is that 

this type of activity requires a low level of social skills and is a structured 

process. In the case of advanced activities, the relationship's characteristics 

have to be essentially based on emotional roots and this is more social oriented. 

The reason is that this type of activity requires a high level of social skills and 

enterprising processes. All this will have a direct impact on the choice 

communication means that the team will use, depending on the characteristics 

being developed. As argued above, the principal, if not the only means in the 

virtual environment is the use of ICTs. Hence, it is imperative that the 

organization ensures that the team leader, as well as the team members, learn 

how to use the right ITC channels according to the aim of the communication. 

Kauffmann and Carmi [2014] provide an extensive description of ITC channels 

and their recommended use. This could be used by organizations to develop 

communication and trust within their virtual teams.  

The study also showed that the social side of relationships is no less 

important than the rational side, if not even more so in some collaborative 
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processes. Usually, the manager tends to develop the rational side more and 

be more task-oriented, especially in a virtual environment where social 

relationships seem very hard to develop due to the challenges of this type of 

environment. Thus, the use of media like Email, voice calls and video-

conferencing for task updates and delegation is common. However, they have 

to find ways to develop social bonds to achieve higher levels of collaboration. 

Organizations must create and seek any opportunity for social interaction by 

using any and all available means of communication and sharing at their 

disposal. The first step is to consider the possible social uses of each ICT 

channel, such as showing an interest in team members' personal lives or 

sharing elements of one's own personal life. 

 ICTs can be used to facilitate virtual games and icebreaker activities that 

will help team members develop interpersonal relationships beyond their daily 

working relationships. They will get to know one other in a more pleasant and 

relaxed environment. Team leaders should be creative and find a way for 

teammates to have virtual "face time". Even when the team cannot be brought 

together in one room, virtual social meetings can be organized to help make 

them feel as though they are together. During these meetings, the topic of work 

should be avoided. Instead, pleasant topics should be discussed using video 

or phone conferencing. Some organizations, such as GE Aviation, Stanley 

Black & Decker and The Financial Times, even develop social networks for their 

teams based on software similar to Facebook, like IBM's SocialBlue network 

and SalesForce's Chatter. This helps team members share personal 

information and pictures and to connect over shared interests and ideas. 

People will get to know each other on a social level, rather than only on a strictly 

professional level. Lastly, nothing can compete with actual face-to-face 

meetings, and such meetings should be organized whenever possible. If face-

to-face meetings for the entire global team cannot be arranged, an attempt 

should at least be made to gather team members in small groups, and then to 

connect the groups by means of video conferencing. 

The study could help organizations and team leaders to make more 

accurate decisions on the type and style of the teams to be built. It could also 
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help them to define the best means of communication and the content style of 

the message according to the team’s and the organization’s needs.  

 

8.4 Limitations and further research 

This study has several limitations and some of the major ones are 

enumerated in this section. The first limitations concern the sample size. 

 On the one hand, the sample has maximum variation,  which allows one 

to elicit a wide range of approaches to the questions. On the other hand, the 

conclusions might differ according to the sector of the organization (e.g. 

finance, health, electronics…), the type of organization (e.g. low-tech or high-

tech), the education and culture of the teammates and other parameters. The 

sample used in this study included respondents with most of these parameters 

but not in sufficient quantity for them to yield significant results. Therefore, 

further research must be conducted to study and compare the findings of this 

research against these different parameters. 

Another major limitation is the sample size of the temporary virtual teams. 

Only 44 respondents were categorized as team members of such teams. In 

some of the findings the power size was under .8, meaning that the risk of a 

type II error was significant and could have affected the conclusions. Therefore, 

some of the findings need to be validated with a larger sample of temporary 

virtual team members. 

The second type of limitation is related to the framework of this study. This 

study was based on former studies, and it assumed that the relationship 

between communication, trust and collaboration is linear where the two types 

of communication are antecedent to the two types of trust and collaboration, 

and that the two types of trust are antecedent to collaboration. But the 

relationship between these variables is much complex and needs further 

research in order to get the whole picture of the relationship. For example, 

Kauffmann and Carmi (in press) studied the relationship between 

communication and trust where the two types of communication mediate the 

relationship between cognitive- and affective-based trust. Another limitation 
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related to the framework is that this study defined collaboration as being based 

on five processes which were found to be strongly related to collaboration in 

the literature review. However, collaboration can also be defined by other 

processes like the learning process of two or more people working together 

[Dillenbourg, 1999]. Therefore, although this study tried to adopt a wide 

approach to the concept of collaboration, not all approaches could be checked 

and analyzed. Thus, further research could be conducted to analyze other 

aspects of collaborative processes.  

Another type of limitation concerns the statistical method used in the 

research. Mediation analysis is complex analysis which is based on many 

assumptions. It is enough that one of the assumptions is not completely 

complied with to producing biased estimates of mediation effects. In this study, 

the qualitative analysis merely helped in the understanding of the reasons for 

such relationships but assumed that the relationships already existed as a 

result of the quantitative analysis. Thus, further qualitative research could be 

conducted to validate these mediation relationships. 

Another element that could also have produced biased estimates of 

mediation effects, was that the common mediation procedure used here does 

not require experimental manipulation of mediators. On the contrary, the 

mediation analysis procedure proposed by Baron and Kenny [1986] and used 

in this study, encouraged the use of unmanipulated mediators. One of the 

principle problems is that in the social sciences, multiple mediators have an 

influence on mediation model factors. Indeed, most of the effects that interest 

social scientists are likely to have multiple correlated mediators. But it is 

impossible for the researcher to include all the factors in the model. New 

methods are being developed that involve experimental manipulation of 

mediators. But these methods still have some limitation as noticed by Bullock 

and Ha [2011]. 

 These are some of the limitations of this study that require further 

research to acquire a deeper understanding and to check the consistency of 

the findings. 
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8.5 Conclusion 

Due to the fast pace of technological evolution, virtual teams are 

becoming more common every day. Organizations develop such teams 

because of the many benefits involved, and some of these benefits have be 

raised by several scholars. Such teams "facilitate around-the-clock work and 

allow the most qualified individuals to be assigned to a team" [Wakefield, et al., 

2008] or allow "the availability of a flexible and configurable base infrastructure" 

[Ebrahim, et al., 2009]. However, companies encounter several difficulties 

when developing these teams to be as effective as they first anticipated. 

Indeed, these teams also have negative sides. The lack of direct and daily face-

to-face relationships could become the source of poor interpersonal 

communication and trust, making team collaborative processes a real 

challenge. 

. The findings showed significant gaps between the two types of team, 

with all the communication, trust and collaboration variables being higher in 

ongoing virtual teams than in temporary ones, with the exception of the task-

oriented communication variable. Therefore, this study clearly encourages 

organizations to form ongoing virtual teams rather than temporary ones. 

Furthermore, the findings can help organizations to make accurate decisions 

about team types according to the kind of activities the team has to accomplish.  

Relative to the relationship analysis between communication, trust and 

collaboration, the findings showed that a high level of communication with both 

task and relationship dimensions will lead to a higher level of collaboration. The 

findings also highlight the fact that the strength of the communication impact on 

collaboration is mediated by the level of trust existing between team members. 

Furthermore, the findings showed that there are collaboration processes which 

require more task-oriented communication and cognitive-based trust than 

others, and that there are some collaboration processes which require more 

relationship-oriented communication and affective-based trust than the others. 

This differentiation is a result of the nature of the collaboration process. It 

depends on the degree of social skills required to successfully complete the 

process and on whether the process is more a structured or an innovative one. 
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This can help organizations to choose the right communication means and style 

depending on the collaborative processes they aim to achieve. In the case of 

collaborative processes that need more task-oriented communication, the use 

of tools like "Collaborative writing" and "Online Shared files" will lead to better 

collaboration. In addition, to enhance cognitive-based trust, team leaders could 

use these tools by updating online work plans, including the responsibilities and 

achievements of teammates. For collaborative processes which are more 

social and innovation oriented, team leaders could use tools like video 

conferencing for relationship-oriented communication enhancement and to 

organize social discussions (without a work interest) in order to get the team to 

socialize and develop affective-based trust. 

By investing in the quality of interpersonal communication and trust, and 

trying to create more long-term teams, organizations will elevate the quality of 

collaboration among their teammates. The results of this study can help 

organizations to have a better understanding of the collaborative processes and 

mechanism in virtual teams, allowing them to increase their efficiency, their 

performance and their quality of outcomes in order to be more competitive.  



221 
 
 

 

REFERENCES 

Abbas , W. & Asghar , I., 2010. The Role of Leadership In Organizational 

Change : Relating the successful Organizational Change with Visionary and 

Innovative Leadership. University of gavle, June. 

Aczel, A. D. & Sounderpandian, J., 2006. Complete business statistics. 6th 

edition ed. New York, NY: McGraw Hill. 

Aldea, C. C., Popescu, A. D. & Draghici, A., 2012. Information And 

Communication Technologies Support For Building Trust In Virtual Teams. 

Managerial Challenges of the Contemporary Society, Volume 3/2012. 

Alin, A., 2010. Multicollinearity. WIREs Computational Statistics, Volume 2, pp. 

370-374. 

Alper, S., Tjosvold, D. & Law, K., 2000. Conflict management, efficacy, and 

performance in organizational teams. Personnel Psychology, Volume 53, pp. 

625-642. 

Anon., 2015. Edraw mind map [software]. [Online]  

Available at: https://www.edrawsoft.com/edraw-mindmap.php 

Ashley, J., 2003. Synchronous and Asynchronous Communication Tools. 

Executive Update Online, December. 

Atteya, N. M., 2013. Examining the Effect of the Conflict Management 

Strategies on Job Performance. West Palm Beach: North American Business 

Press. 

Attride-Stirling, j., 2001. Thematic networks: an analytic tool for qualitative 

research. Qualitative Research, 1[3], pp. 385-405. 

Bajpai, N., 2011. Business Research Methods. Delhi: Pearson. 

Bales, R. F., 1951. Interaction process analysis: A method for the study of small 

groups. Cambridge, MA: Addison-Weslay Press. 

Barczak, G., Lassk, F. & Mulki, J., 2010. Antecedents of Team Creativity: An 

Examination of Team Emotional Intelligence, Team Trust and Collaborative 

Culture. Creativity and Innovation Management, 19[4], pp. 332-345. 

Barker, J., Tjosvold, D. & Andrews, I., 1988. Conflict approaches of effective 

and ineffective managers: A field study in a matrix organization. Journal of 

Management Studies, Volume 25, pp. 167-178. 



222 
 
 

 

Baron, R. M. & Kenny, D. A., 1986. The moderator-mediator variable distinction 

in social psychological research: conceptual, strategic and statistical 

considerations’. Journal of Personality and Social Psychology, Volume 51, pp. 

1173-1182. 

Bartlett, M., 1954. A note on the multiplying factors for various chi square 

approximations. Journal of the Royal Statistical Society, Volume 16, p. 298– 

296. 

Bell, B. S. & Kozlowski, S. W., 2002. A Typology of Virtual Teams: Implications 

for Effective Leadership. Cornell University ILR School. 

Bergiel, B. J., Bergiel, E. B. & Balsmeier, P. W., 2008. Nature of virtual teams: 

a summary of their advantages and disadvantages. Management Research 

News, 31[2], pp. 99-110. 

Bolden, R., Gosling, J., Marturano, A. & Dennison, P., 2003. A review of 

leadership theory and competency frameworks. Centre for Leadership 

Studies, University of Exeter. 

Bos, N. et al., 2002. Effects of Four Computer-Mediated Communications 

Channels on Trust Development. Collaboratory for Research on Electronic 

Work (CREW). 

Boughzala, I., de Vreede, G.-J. & Limayem, M., 2012. Team Collaboration in 

Virtual Worlds: Editorial to the Special Issue. Journal of the Association for 

Information Systems, 13[10], pp. 714-734. 

Boyatzis, R. E., 1998. Transforming qualitative information: Thematic analysis 

and code development. Thousand Oaks, CA: Sage. 

Brahm, T. & Kunze, F., 2012. The role of trust climate in virtual teams. Journal 

of Managerial Psychology, 27[6], pp. 595-614. 

Braun, V. & Clarke, V., 2006. Using thematic analysis in psychology. Qualitative 

Research in Psychology, 3[2], pp. 77-101. 

Braun, V. & Wilkinson, S., 2003. Liability or asset? Women talk about the 

vagina. Psychology of women Section Review, 5[2], pp. 28 - 42. 

Breusch , T. S. & Pagan, A. R., 1979. A Simple Test of Heteroskedasticity and 

Random Coefficient Variation. Econometrica, 47[5], pp. 1287-1294. 

Brewer, J. & Hunter, A., 1989. Multimethod research: A Synthesis of styles. 



223 
 
 

 

Newbury Park: Sage. 

Bullock, J. G. & Ha, S. E., 2011. Mediation analysis is harder than it looks. In: 

Cambridge handbook of experimental political science. New York, NY: 

Cambridge University Press, pp. 508 - 521. 

Bulmer, M. G., 1979. Principles of Statistics. New York: Dover Publications. 

Casalini, M. C., Janowski, T. & Estevez, E., 2007. A Process Model for 

Collaborative Problem Solving in Virtual Communities of Practice. UNU-IIST 

(United Nations University International Institute for Software Technology), 

April. 

Chowdhury, S., 2005. The role of affect- and cognition-based trust in complex 

knowledge sharing. Journal of Managerial Issues, 17[3], pp. 310 - 327. 

Chua, R. Y. J., Ingram, P. & Morris, M. W., 2008. From the head and the heart: 

locating cognition- and affect-based trust in managers’ professional networks. 

Academy of Management Journal, 51[3], p. 436–452.. 

Chudoba, K. M., Lu, M., Watson-Manheim, M. B. & Wynn, E., 2005. How virtual 

are we? Measuring Virtuality and Understanding Its Impact in a Global 

Organization. Information Systems Journal, December, 15[4], pp. 279-306. 

Coe, R., 2002. It's the Effect Size, Stupid? What effect size is and why it is 

important. Exeter, England, Annual Conference of the British Educational 

Research Association. 

Cohen, J., 1988. Statistical power analysis for the behavioral sciences. 2nd 

edition ed. Hillsdale, NJ: Eribaum. 

Cohen, J., 1992. A Power Primer. Psychological Bulletin , 112[1], pp. 155-159. 

Cohen, L., Manion, L. & Morrison, K., 2007. Research Methods in Education. 

6th edition ed. New York, NY: Routledge. 

Cohen, S. G., 1993. New approaches to teams and teamwork. In: Organizing 

for the future: the new logic for. San Francisco, CA: Jossey-Bass Publishers, 

pp. 194-226. 

Cohen, S. G. & Mankin, D., 1999. Collaboration in the virtual organization. 

Trends in organizational behaviour, Volume 6, pp. 105-120. 

Colman , A. M., Norris , C. E. & Preston, C. C., 1997. Comparing rating scales 

of different lengths: Equivalence of scores from 5-point and 7-point scales. 



224 
 
 

 

Psychological Reports, Volume 80, pp. 355-362. 

Cortina, J., 1993. What is coefficient alpha? An examination of theory and 

applications. Journal of Applied Psychology, Volume 78, p. 98–104. 

Costigan, R. D. et al., 2006. The effect of employee trust of the supervisor on 

enterprising behavior: a cross-cultural comparison. Journal of Business and 

Psychology,, 31[2], pp. 273-291. 

Cramer, D., 1998. Fundamental statistics for social research. London: 

Routledge. 

Creswell, J. W. & Plano Clark, V. L., 2011. Designing and Conducting Mixed 

Methods Research. 2nd ed. Thousand Oaks, CA: SAGE Publications. 

Cronbach, L., 1951. Coefficient alpha and the internal structure of tests. 

Psychometrika, Volume 16, pp. 297-334. 

Culnan, M., Patrick, J., McHugh, P. & Zubillaga, J., 2010. How Large U.S. 

Companies Can UseTwitter and Other Social Media to Gain Business Value. 

MIS Quarterly Executive, 9[4], pp. 243-259. 

Cummings, L. L. & Bromily, P., 1996. The Organizational Trust Inventory (OTI). 

In: R. K. &. T. Tyler, ed. Thousand Oaks, CA: Sage Publications, pp. 302-330. 

Dagan , I. & Mandell, D., 2006. Virtual Team Work Guide. [Online]  

Available at: http://www.cisv.org/EasySiteWeb/GatewayLink.aspx?alId=2215 

[Accessed 2015]. 

De Dreu, C. K. W. & Beersma, B., 2005. Conflict in organizations: Beyond 

effectiveness and performance. European Journal of Work and Organizational 

Psychology, 14[2], p. 105–117. 

De Dreu, C. K. W. et al., 2001. A theory-based measure of conflict management 

strategies in the workplace. Journal of Organizational Behavior, Volume 22, 

pp. 645-668. 

De Dreu, C. K. W., Harinck, F. & Van Vianen, A. E., 1999. Conflict and 

performance in groups and organizations. International Review of Industrial 

and Organizational, Volume 14, p. 369–414. 

De Jong, B. A. & Elfring, T., 2010. How does trust affect the performance of 

ongoing teams? The mediating role of reflexivity, monitoring, and effort. 

Academy of Management Journal, 53[3], p. 535–549. 



225 
 
 

 

de Vreede, G. J., Briggs, R. O. & Massey, A. P., 2009. Collaboration 

engineering: Foundations and opportunities. Journal of the Association of 

Information Systems, 10[3], pp. 121-137. 

Den Otter, A. F., 2005. Design Team Communication and Performance using 

a Project Website. Bouwstenen series of the Faculty of Architecture, Building 

and Planning of the Eindhoven University of Technology., Issue 98. 

Dennis, A., Wixom, B. & Vandenberg, R., 2001. Understanding fit and 

appropriation effects in group support systems via meta-analysis. MIS 

Quarterly, 25[2], p. 167–197. 

DeRosa, D. M., Hantula, D. A., Kock, N. & D’Arct, J., 2004. Trust and leadership 

in virtual teamwork: A media naturalness perspective. Human Resource 

Management, 43[2-3], pp. 219-232. 

DeRosa, D. M. & Lepsinger, R., 2010. Virtual Team Success: A Practical Guide 

for Working and Leading from a Distance. First ed. San Francisco: Jossey-

Bass. 

Dillenbourg, P., 1999. What do you mean by 'collaborative learning'?. In: P. 

Dillenbourg, ed. Collaborative-learning: Cognitive and Computational 

Approaches.. Oxford: Elsevier, pp. 1-19. 

Dirks, K. T., 1999. The Effects of Interpersonal Trust on Work Group 

Performance. Journal of Applied Psychology, Volume 84, pp. 445-455. 

Dirks, K. T. & Ferrin, D. L., 2001. The Role of Trust in Organizational Settings. 

Organization Science, Volume 12, pp. 450-467. 

Doane , D. P. & Seward, L. E., 2011. Measuring skewness. Journal of Statistics 

Education, 19[2], pp. 1-18. 

Druskat, V. U. & Pescosolido, A. T., 2008. Chapter 2 The impact of emergent 

leader's emotionally competent behavior on team trust, communication, 

engagement, and effectiveness. In: Individual and Organizational 

Perspectives on Emotion Management and Display. s.l.:Emerald Group 

Publishing Limited, pp. 22-55. 

Duarte, D. L. & Snyder, N. T., 2011. Mastering Virtual Teams. Third ed. San 

Francisco,: Jossey-Bass. 

Dube, L. & Pare, G., 2001. Global virtual teams. Association for Computing 



226 
 
 

 

Machinery. Communications of the ACM, pp. 71-73. 

Durbin, J. & Watson, G. S., 1950. esting for Serial Correlation in Least Squares 

Regression I. Biometrika , Volume 37, pp. 409 - 428. 

Ebrahim, N. A., Ahmed, S. & Taha, Z., 2009. Virtual Teams: a Literature 

Review. Australian Journal of Basic and Applied Sciences, 3[3], pp. 2653-

2669. 

Edquist, H. & Henrekson, M., 2006. Technological Breakthroughs and 

Productivity Growth. Research in Economic History, Volume 24, pp. 1-53. 

Ellis, P. D., 2010. The Essential Guide to Effect Sizes: Statistical Power, Meta-

Analysis, and the Interpretation of Research Results. New York, NY, 

Cambridge University Press. 

Erdem, F. & Ozen, J., 2003. Cognitive and Affective Dimensions of Trust in 

Developing Team Performance. Team Performance Management: An 

International Journal, 9[5/6], pp. 131-135. 

Erdfelder, E., Faul, F. & Buchner, A., 1996. GPOWER: A general power 

analysis program. Behavior Research Methods, Instruments, & Computers, 

Volume 28, pp. 1-11. 

Ettlie, J. E. & O'Keefe, R. D., 1982. Innovative attitudes, values, and intentions 

in organizations. Journal of Management Studies, 19[2], pp. 163-182. 

Evans, M. M., 2012. Knowledge Sharing: An empirical study of the role of trust 

and other social-cognitive factors in an organizational setting. Faculty of 

Information, University of Toronto. 

Evans, N., 2012. Destroying collaboration and knowledge sharing in the 

workplace: a reverse brainstorming approach. Knowledge Management 

Research & Practice, Volume 10, p. 175–187. 

Faul, F., Erdfelder, E., Buchner, A. & Lang, A. G., 2009. Statistical power 

analyses using G*Power 3.1: Tests for correlation and regression analyses. 

Behavior Research Methods, 41[4], pp. 1149-1160. 

Faul, F., Erdfelder, E., Lang, A. G. & Buchner, A., 2007. G*Power 3: A flexible 

statistical power analysis program for the social, behavioral, and biomedical 

sciences. Behavior Research Methods, 39[2], pp. 175-191. 

Field, A., 2009. Discovering Statistics Using SPSS. 3th edition ed. Thousand 



227 
 
 

 

Oaks, CA: SAGE Publications Inc.. 

Fjermestad, J. & Hiltz, S., 1998. An assessment of group support systems 

experimental research: Methodology and results. Journal of Management 

Information Systems, 15[3], p. 7–149. 

Fleishman, E. A. et al., 1991. Taxonomic efforts in the description of leader 

behavior: a synthesis and functional interpretation. Leadership Quarterly, 2[4], 

p. 245–287. 

Garcia-Granero, M., 2002. BREUSCH-PAGAN & KOENKER TEST MACRO. 

http://http://www.spsstools.net/Syntax/RegressionRepeatedMeasure/Breusc

h-PaganAndKoenkerTest.txt 

[Accessed 02 06 2015]. 

Gardner, H. J. & Martin, M. A., 2007. Analyzing Ordinal Scales in Studies of 

Virtual Environments: Likert or Lump It!. Presence: Teleoperators and Virtual 

Environments,, 16[4], pp. 439-446.. 

George, D. & Mallery, M., 2010. SPSS for Windows Step by Step: A Simple 

Guide and Reference. 10a ed. Boston: Pearson. 

Ghaznavi, M., Toulson, P., Perry, M. & Logan, K., 2013. Organisational 

Learning and Problem Solving Through Cross-firm Networking of 

Professionals. Kidmore End: Academic Conferences International Limited. 

Grabner-Krautera, S. & Kaluschab, E., 2003. Empirical research in on-line trust: 

a review and critical assessment. International Journal of Human-Computer 

Studies, 58[6], p. 783–812. 

Gray, B. & Wood, D. J., 1991. Collaborative Alliances: Moving from Practice to 

Theory. Journal of Applied Behavioral Science, 27[2], pp. 3-22. 

Gray, R., 2004. How People Work and how you can help them to give their best 

Harlow. FT/Prentice Hall. 

Hackman, J. R., 1990. Groups that work (and those that don’t) – creating 

conditions for effective teamwork. San Francisco: Jossey-Bass Publishers. 

Hair, J., Tatham, R., Anderson, R. & Black, W., 2009. Multivariate Data 

Analysis. 7th edition ed. Upper Saddle River, NJ: Prentice Hall. 

Hanson, W. B. et al., 2005. Mixed methods research designs in counseling 

psychology. Journal of Counseling Psychology, 52[2], pp. 224-235. 



228 
 
 

 

Hassall, S. L., 2009. The relationship between communication and team 

performance: Testing moderators and identifying communication profiles in 

established work teams. Faculty of Business, School of management, 

Qeensland University of Technology, Brisbane, Australia. 

Hayes, A. F., 2009. Beyond Baron and Kenny: Statistical Mediation Analysis in 

the New Millennium. Communication Monographs, 76[4], pp. 408-420. 

Hayes, A. F., 2014. The PROCESS macro for SPSS and SAS. [Online]  

Available at: http://www.processmacro.org/ 

[Accessed 01 05 2015]. 

Hayes, A. F. & Cai, L., 2007. Using heteroskedasticity-consistent standard error 

estimators in OLS regression: An introduction and software implementation. 

Behavior Research Methods, 39[4], pp. 709-722. 

Hellriegel, D., Slocum, J. & Woodman, R., 1998. Organizational behavior. 

s.l.:Cincinnati, OH: South-Western.. 

Hertel, G. T., Geister, S. & Konradt, U., 2005. Managing virtual teams: A review 

of current empirical research. Human Resource Management Review, 

Volume 15, pp. 69-95. 

Heshmati, A. & Lee, M., 2008. Information and Communication Technologies. 

Princeton Encyclopedia of the World Economy. 

Hesse Biber, S. N. & Leavy, P., 2008. Handbook of Emergent Methods. New-

York, NY: The Guilford Press. 

Hirotani, M., 2009. Synchronous Versus Asynchronous CMC and Transfer to 

Japanese Oral Performance. CALICO Journal, 26[3], pp. 413-438. 

Hollway, W. & Jefferson, T., 2000. Doing Qualitative Research Differently: Free 

Association, Narrative and the Interview Method. London: Sage. 

Hosley, C. F., 2010. THE PERCEIVED EFFECTS OF TECHNOLOGY ON 

PRODUCT MANAGEMENT TEAM COLLABORATION. Ann Arbor: UMI 

Dissertation Pulishing. 

Hsu, S.-Y., 2006. Team transformational leadership, trust, empowerment, 

satisfaction, and commitment: Testing a structural equation model in software 

development teams, s.l.: UMI Dissertations Publishing. 

Huang, M., 2010. Behavior, Trust and Leader Emergence in Virtual Teams. The 



229 
 
 

 

Stevens Institute of Technology, Hoboken, New Jersey, United States.. 

Hutcheson, G. & Sofroniou, N., 1999. The multivariate social scientist. London: 

Sage. 

IBM Corp, 2013. IBM SPSS Statistics for Windows, Version 22.00, Armonk, NY: 

s.n. 

Jalali, S. & Zlatkovic, B., 2009. Success Factors in Building and Maintaining 

Trust Among Globally Distributed Team Members. School of Engineering, 

Blekinge Institute of Technology. 

Jamieson, S., 2004. Likert scales: how to (ab)use them. Medical Education, 

38[12], pp. 1217-1218. 

Jarvenpaa, S. L. & Leidner, D. E., 1999. Communication and Trust in Global 

Virtual Team. Organization Science, 10[6], pp. 791-815. 

Jarvenpaa, S. L. & Staples, D. S., 2000. The use of collaborative electronic 

media for information sharing: an exploratory study of determinants. Journal 

of Strategic Information Systems, Volume 9, pp. 129-154. 

Jehn, K. A., 1995. A multimethod examination of the benefits and detriments of 

intragroup conflict. Administrative Science Quarterly, Volume 40, pp. 256-282. 

Johnston, D. A., McCutcheon, D. M., Stuart, F. & Kerwood, H., 2004. Effects of 

supplier trust on performance of cooperative supplier relationships. Journal of 

Operations Management, Volume 22, pp. 23-38. 

Jones, G. R. & George, J. M., 1998. The experience and evolution of trust: 

Implications for cooperation and teamwork. Academy of Management Review, 

Volume 23, pp. 532-546. 

Judd, C. M. & McClelland, G. H., 1989. Data analysis: A model-comparison 

approach. San Diego, CA: Harcourt Brace Jovanovich. 

Julsrud, T. E., 2008. Trust across Distance - A network approach to the 

development, distribution and maintenance of trust in distributed work groups. 

Norwegian University of Science and Technology, Faculty of Social Sciences 

and Technology Management, Trondheim. 

Kaiser, H., 1970. A second-generation little jiffy. Psychometrika, Volume 35, pp. 

401-415. 

Kaiser, H., 1974. An index of factorial simplicity. Psychometrika, Volume 39, 



230 
 
 

 

pp. 31-36. 

Kanawattanachai, P. & Yoo, Y., 2002. Dynamic nature of trust in virtual teams. 

Journal of Strategic Information Systems, 11[3-4], p. 187–213. 

Kaplan, A. M. & Haenlein, M., 2010. Users of the world, unite! The challenges 

and opportunities of social media. Business Horizons, Volume 53, p. 63. 

Karau, S. J. & Kelly, J. R., 2004. Time pressure and team performance: An 

attentional focus integration. Research on managing groups and Teams, 

Volume 6, p. 185–212. 

Kasper-Fuehrera, E. C. & Ashkanasyb, N. M., 2001. Communicating 

trustworthiness and building trust in. Journal of Management, Volume 27, p. 

235–254. 

Kauffmann, D. & Carmi, G., 2014. How Team Leaders Can Use ICT to Improve 

Trust Among Virtual Teams to Increase Collaboration?. International Journal 

of Engineering and Innovative Technology (IJEIT), 3[9], pp. 204-220. 

Kauffmann, D. & Carmi, G., In press. The Mediating Effect of Interpersonal 

Communication between Cognitive-based and Affective-based Trust in Virtual 

Teams (VTs).  

Kayworth, T. R. & Leidner, D., 2002. Leadership effectiveness in global virtual 

teams. Journal of Management Information Systems, 18[3], pp. 7-40. 

Kazenbach, J. & Smith, D., 1994. The Wisdom of Teams. New York, NY: 

Harperbusiness. 

Kim, E. E., 2001. The Wiki Way: Quick collaboration on the Web. Web 

Techniques;, September.p. 62. 

Kirkman, B. L. et al., 2002. Five challenges to virtual team success: Lessons 

from Sabre, Inc.. Academy of Management Executive, 16[3], pp. 67-79. 

Kline, P., 1999. The handbook of psychological testing. 2nd edition ed. London: 

Routledge. 

Koenker , R. & Bassett, G. J., 1982. Robust Tests for Heteroscedasticity Based 

on Regression Quantiles. Econometrica, 50[1], pp. 43-61. 

Kurland, N. B. & Bailey, D. E., 1999. Telework: The Advantages and Challenges 

of Working Here, There, Anywhere, and Anytime. Organizational Dynamics, 

pp. 53-67. 



231 
 
 

 

Kuruppuarachchi, P. R., 2009. Virtual Team Concepts in Projects: A Case 

Study. Project Management Journal, 40[2], p. 19–33. 

Lakens, D., 2013. Calculating and reporting effect sizes to facilitate cumulative 

science: a practical primer for t-tests and ANOVAs. Frontiers in Psychology, 

4[863]. 

Lapadat, J. C. & Lindsay, A. C., 2003. Transcription in Research and Practice: 

From Standardization of Technique to Interpretive Positionings. Qualitative 

Inquiry, 5[1], pp. 64-86. 

Lau, F., Sarker, S. & Sahay, S., 2000. On Managing Virtual Teams. Healthcare 

Information Management Communications Canada, 14[2], pp. 46-53. 

Leitch Peters, L. M., 2003. Now You See Them, Now You Don't: Toward a 

Greater Understanding of Virtual Team Effectiveness. Amherst: University of 

Massachusetts. 

Lewicki, R. J. & Bunker, B. B., 1995. Trust in Relationships: A Model of Trust 

Development and Decline. In: Conflicts, Cooperation, and Justice. San 

Fransisco, CA: Jossey-Bass. 

Lewis, J. D. & Weigert, A., 1985. Trust as a social reality. Social Forces, Volume 

63, pp. 967-985. 

Liedtka, J. M., Bragg , W. & Hegarty, E., 1996. Collaborating across Lines of 

Business for Competitive Advantage [and Executive Commentary]. The 

Academy of Management Executive, 10[2], pp. 20-37. 

Liedtka, J. & Whitten, E. L., 1997. Building better patient care services: A 

collaborative approach. Health Care Management Review, 22[3]. 

Likert, R., 1932. A Technique for the Measurement of Attitudes. Archives of 

Psychology, 22[140], pp. 1 - 55. 

Liu, D., Wong, C.-S. & Fu, P.-P., 2012. Team Leaders’ Emotional Intelligence, 

Personality, and Empowering Behavior: An Investigation of their Relations to 

Team Climate. In: Advances in Global Leadership. s.l.:Emerald Group 

Publishing Limited, pp. 77-104. 

Long, J. S. & Ervin, L. H., 2000. Using heteroskedasticity consistent standard 

errors in the linear regression model. American Statistician, Volume 54, pp. 

217-224. 



232 
 
 

 

Lu, L.-C. & Yeh, C.-L., 2008. Collaborative E-Learning Using Collaborative E-

Learning Using. International Journal of Distance Education Technologies, 

6[3]. 

Lynch, R. P., 2007. The Architecture of Collaborative Innovation Using Cross-

Boundary Alliances as Innovation Engines to Unleash the Power of the Value 

Chain. In: The Architecture of Collaborative Innovation. s.l.:The Warren 

Company. 

MacKinnon, J. G. & White, H., 1985. Some heteroskedasticity-consistent 

covariance matrix estimators with improved finite sample properties. Journal 

of Econometrics, Volume 29, pp. 305-325. 

Mancini, D. J., 2010. Building trust in virtual teams. Journal of Behavioral 

Studies in Business, May.Volume 2. 

Mankin, D., Cohen, S. G. & Bikson, T. K., 1996. Teams and Technology: 

Fulfilling the Promise of the New Organization. s.l.:Harvard Business Press 

Books. 

Marguin, J. A., 2010. A meta-Analysis of interpersonal trust and team 

performance. Long Beach, s.n. 

Martínez-Miranda, J. & Pavón, J., 2012. Modeling the influence of trust on work 

team performance. Simulation, 88[4]. 

Martins, L. L., Gilson, L. L. & Maynard, M. T., 2004. Virtual Teams: What Do 

We Know and Where Do We Go From Here?. Joumal of Management, 30[6], 

pp. 805-835. 

Martins, L. L. & Schilpzand, M. C., 2011. Global Virtual Teams: Key 

Developments, Research Gaps, and Future Directions. Research in 

Personnel and Human Resources Management, Volume 30, p. 1–72. 

Mattessich, P. W., Murray-Close, M. & Monsey, B. R., 2001. Collaboration: 

What makes it work (2nd Ed.). Minnesota: Fieldstone Alliance. 

Mayer, R. C., Davis, J. H. & Schoorman, F. D., 1995. An integrative model of 

organizational trust. Academy of Management Review, Volume 20, p. 709–

734. 

McAllister, . D., 1995. Affect- and cognition-based trust as foundations for 

interpersonal co-operation in organizations. Academy of Management 



233 
 
 

 

Journal, 38[1], pp. 24-59. 

McGrath,, J. E., 1962. Leadership behavior: Some requirements for leadership 

training. Washington, DC: U.S. Civil Service Commission, Office of Career 

Development. 

McGregor, D., 2006. The Human Side of Enterprise. Annotated ed. New York, 

NY: McGraw-Hill. 

McKnight, D. H., Cummings, L. L. & Chervany, . N. L., 1998. Initial trust 

formation in new organizational relationships. Academy of Management 

Review, 23[3], pp. 473-490. 

Meyerson, D., Weick, K. E. & Kramer, R. M., 1996. Swift trust and Temporary 

Groups. In: Trust in Organizations. s.l.:Thousand Oaks, CA: Sage 

Publications, pp. 166-195. 

Michie, S. G., Dooley, R. S. & Fryxell, G. E., 2006. Unified diversity in top-level 

teams: Enhancing collaboration and quality in strategic decision-making. 

International Journal of Organizational Analysis, 14[2], pp. 130-149. 

Mishra, A. K., 1996. Organizational responses to crisis: The centrality of trust.. 

Trust in organizations, pp. 261-287. 

Misiolek, N., Crowston, K. & Seymour, J., 2012. Team dynamics in long-

standing technology-supported virtual teams. Bostan, MA, Academy of 

Management Annual Meeting Organizational Behaviour Division. 

Moore, T. G. J., 2007. Virtual Team Member Motivation In New Product 

Development: An Investigation Into The Influence Of Leadership Behaviors. 

Capella University, July. 

Morgeson, F. P., DeRue, D. S. & Karam, E. P., 2010. Leadership in Teams: A 

Functional Approach to Understanding Leadership Structures and Processes. 

Journal of Management, 36[1], pp. 5-39. 

Morse, J., 1991. Approaches to qualitative-quantitative methodological 

triangulation. Nursing Research, 40[2], pp. 120-3. 

Mourtos, N. J., DeJong Okamoto, N. & Rhee, J., 2004. Defining, teaching, and 

assessing problem solving skills. Mumbai, 7th UICEE Annual Conference on 

Engineering Education. 

Mumbi, C. K., 2007. An Investigation of the Role of Trust in Virtual Project 



234 
 
 

 

Management Success. Technology of Murdoch University. 

Nemiro, J. E., 2001. Assessing the climate for creativity in virtual teams. Virtual 

teams, Volume 8, pp. 59 - 84. 

Ngo-Mai, S. & Raybaut, A., 2007. Swift trust and virtual team dynamics. 

University of Nice-Sophia Antipolis/CNRS DEMOS-GREDEG. 

Nikoi, E. & Boateng, K., 2014. Collaborative Communication Processes and 

Decision Making in Organizations. Hershey, PA: Business Science 

Reference. 

Norman, G., 2010. Likert scales, levels of measurement and the "laws" of 

statistics. Adv in Health Sci Educ, Volume 15, pp. 625-632. 

Nunnally, J., 1978. Psychometric theory. New York, NY: hill- Mcgraw. 

O'Brien, R. M., 2007. A Caution Regarding Rules of Thumb for Variance 

Inflation Factors. Quality & Quantity, Volume 41, p. 673–690. 

Olson, J. & Olson, L., 2012. Virtual team trust: task, communication and 

sequence. Team Performance Management, 18[5], pp. 256 - 276. 

O'Neil, H. F., 1999. Perspectives on computer-based performance assessment 

of problem solving. Computers in Human Behavior, Volume 15, pp. 225-268. 

Osborne, J., 2002. Notes on the use of data transformations. Practical 

Assessment, Research & Evaluation, 8[6]. 

Osborne, J. W., Christiansen, W. I. & Gunter, J. S., 2001. Educational 

psychology from a statistician's perspective: A review of the quantitative 

quality of our field. Seattle, WA., Annual Meeting of the American Educational 

Research Association. 

Osborne, J. W. & Overbay, A., 2004. The power of outliers (and why 

researchers should always check for them). Practical Assessment, Research 

& Evaluation, 9[6]. 

Osborne, J. W. & Waters, E., 2002. Four Assumptions Of Multiple Regression 

That Researchers Should Always Test. ractical Assessment, Research & 

Evaluation, 8[2]. 

Osman, B., 2004. Antecedents to Effective Collaboration to Innovate. Toronto: 

York University. 

Ou, C. X., Sia, C. L. & Hui, C. K., 2013. Computer-mediated communication 



235 
 
 

 

and social networking tools at work. Information Technology & People, pp. 

172-190. 

Pangil , F. & Chan, J. M., 2014. The mediating effect of knowledge sharing on 

the relationship between trust and virtual team effectiveness. Journal of 

Knowledge Management, 18[1], pp. 92-106. 

Panteli, N. & Duncan, E., 2004. Trust and temporary virtual teams: alternative 

explanations and dramaturgical relationships. Information Technology & 

People, 17[4], pp. 423 - 441. 

Passig, D. & Schwartz, G., 2007. Collaborative Writing: Online Versus Frontal. 

International Journal on ELearning, 6[3], pp. 395-412. 

Paul, S., Seetharaman, I., Samarah, I. & Mykytyn, P., 2004. Conflict in GSS-

based Virtual Teams: Findings from an Experiment. New York, NY., 

Proceedings of the Americas Conference on Information Systems (AMCIS). 

Pazos, P., Ustun, A. & DelAguila, R., 2011. The Role of Conflict Management 

on Virtual Team Performance and Satisfaction. Norcross: Institute of Industrial 

Engineers-Publisher. 

Peters , L. M. & Manz, C. C., 2007. Identifying antecedents of virtual team 

collaboration. Isenberg School of Management, University of Massachusetts, 

Amherst Massachusetts, USA. 

Peters, L. M., 2003. Now You See Them, Now You Don't: Toward a Greater 

Understanding of Virtual Team Effectiveness. Amherst: University of 

Massachusetts. 

Piccoli, G. & Ives, B., 2003. Trust and the Unintended Effects of Behavior 

Control in Virtual Teams. MIS Quarterly, 27[3], pp. 365-395. 

Powell, A., Piccoli, G. & Ives, B., 2004. Virtual teams: a review of current 

literature and directions for future research. The DATABASE for Advances in 

Information Systems, 35[1], pp. 6-36. 

Preacher, K. J. & Hayes, A. F., 2004. SPSS and SAS procedures for estimating 

indirect effects in simple mediation models. Behavior Research Methods, 

Instruments, & Computers, 36[4], pp. 717-731. 

Preacher, K. J. & Hayes, A. F., 2008. Asymptotic and resampling strategies for 

assessing and comparing indirect effects in multiple mediator models. 



236 
 
 

 

Behavior Research Methods, 40[3], pp. 879-891. 

Pullin, P., 2010. Small Talk, Rapport, and International Communicative 

Competence: Lessons to Learn From BELF. Journal of Business 

Communication, Volume 47, pp. 455-476. 

Pulnam, L. L., 1992. Rethinking the nature of groups in organizations. In: Small 

group communication: A reader. s.l.:Dubuque, IA: William C Brown., pp. 57-

66. 

Quinn, R. E. et al., 2010. Becoming a Master Manager: A Competing Values 

Approach. s.l.:John Wiley & Sons Inc.. 

Qureshi, S., Liu, M. & Vogel, D., 2004. A grounded theory analysis of E-

collaboration effects for distributed project management, Rotterdam: Erasmus 

Research Institute of Management (ERIM). 

Qureshi, S., Liu, M. & Vogel, D., 2006. The effects of collaboration in distributed 

project management. Group Decision and Negotiation, Volume 15, pp. 55-75. 

Raghu, T., Ramesh, R., Chang, A.-M. & Whinston, A. B., 2001. Collaborative 

decision making: A connectionist paradigm for dialectical support. Information 

Systems Research, 12[4], pp. 363-383. 

Remidez, H. & Jones, N. B., 2012. Developing a Model for Social Media in 

Project Management Communications. International Journal of Business and 

Social Science, 3[3], pp. 33-36. 

Rempel, J. K., Holmes, J. G. & Zanna, M. P., 1985. Trust in close relationships. 

Journal of Personality and Social Psychology, Volume 49, pp. 95-112. 

Roth, I., 2010. Virtual Teams Effectiveness as a Function of using CMC. 

Recanati Business School, Tel-Aviv University. 

Rucker, D. D., Preacher, K. J., Tormala, Z. L. & Petty, R. E., 2011. Mediation 

Analysis in Social Psychology: Current Practices and New Recommendations. 

Social and Personality Psychology Compass, 5[6], p. 359–371. 

Salas, E., Dickinson, T. L., Converse, S. & Tannenbaum, S. I., 1992. Toward 

an understanding of team performance and training. Teams: their training and 

performance, pp. 3-29. 

Saldana, J., 2009. The Coding Manual for Qualitative Researchers. London: 

Sage. 



237 
 
 

 

Samarah, I., 2007. COLLABORATION TECHNOLOGY SUPPORT FOR 

KNOWLEDGE CONVERSION IN VIRTUAL TEAMS. Ann Arbor, MI: ProQuest 

Information and Learning Company. 

Sarker, S. & Valacich, J., 2003. Virtual Team Trust: Instrument Development 

and Validation in an IS Educational Environment. Information Resource 

Management Journal, 16[2], pp. 35-55. 

Saunder, C. S. & Ahuja, M. K., 2006. Are all distributed teams the same? 

Differentiating between temporary and ongoing distributed teams. Small 

Group Research, Volume 37, p. 622–700. 

Schaubroeck, J., Lam, S. S. K. & Peng, A. C., 2011. Cognition-based and 

affect-based trust as mediators of leader behavior influences on team 

performance. Journal of Applied Psychology, 96[4], p. 863–871. 

Schrage, M., 1990. Shared Minds: The New Technologies of Collaboration. 

New York, NY: Random House. 

Schutt, . R. K., 2011. Investigating the Social World: The Process and Practice 

of Research. 7Th edition ed. Thousand Oaks, CA: SAGE Publications. 

Sivunen , A., 2008. The communication of leaders in virtual teams: expectations 

and their realization in leaders' computer mediated communication. The 

journal of E-working, Volume 2, pp. 47-60. 

Sørensen, E. & Torfing, J., 2012. Collaborative Innovation in the Public Sector. 

The Innovation Journal: The Public Sector Innovation Journal, 17[1], pp. 1-14. 

Stevens, J., 2002. Applied multivariate statistics for the social sciences. 4th 

edition ed. Hillsdale,NJ: Erlbaum. 

Tabachnick, B. & Fidell, L., 2007. Using multivariate statistics. Boston,MA: Allyn 

& Bacon. 

Thomas , D. & Bostrom, R., 2008. Building Trust and Cooperation through 

Technology Adaptation in Virtual Teams: Empirical Field Evidence. 

Information Systems Management, Volume 25, pp. 45-56. 

Thomas, V. B., 2010. Virtual Team Effectiveness: An empirical examination of 

the use of communication technologies on trust and virtual team performance, 

s.l.: UMI Dissertations Publishing. 

Thomson, A. M. & Perry, J. L., 2006. Collaboration Processes: Inside the Black 



238 
 
 

 

Box. Public Administration Review, 66[6], p. 20–31. 

Thomson, A. M., Perry, J. L. & Miller, T. K., 2010. Linking Collaboration 

Processes and Outcomes: Foundations for Advancing Empirical Theory. Big 

Ideas in Collaborative Public Management, pp. 97 - 120. 

Tierney, P., Farmer, S. M. & Graen, G. B., 1999. An examination of leadership 

and employee creativity: The relevance of traits and relationships. Personnel 

Psychology, 52[3], pp. 591-620. 

Tjosvold, D., 1985. Implications of controversy research for management. 

Journal of Management, Volume 11, pp. 21-37. 

Tjosvold, D., Chen, Y. & Yu, Z.-y., 2003. Conflict Management for Individual 

Problem Solving and Team Innovation in China. Melbourne, Australia , 16th 

Annual IACM Conference . 

Trainer, E. H., 2012. Supporting Trust in Globally Distributed Software Teams: 

The Impact of Visualized Collaborative Traces on Perceived Trustworthiness. 

University Of California, Irvine, UMI dissertation publishing. 

Treem, J. W. & Leonardi, P. M., 2012. Social Media Use in Organizations: 

Exploring the Affordances of Visibility, Editability, Persistence, and 

Association. Communication Yearbook, Volume 36, pp. 143-189. 

Tucker, R. & Panteli, N., 2003. Back to basics: Sharing goals and developing 

trust in global virtual teams. Springer, s.n., pp. 85-98. 

Turban, E., Leidner, D., McLean, E. & Wetherbe, J., 2006. Information 

Technology for Management: Transforming Organizations in the Digital 

Economy. Hoboken: John Wiley & Sons. 

Turban, E., Liang, T.-p. & Wu, S. P., 2011. A Framework for Adopting 

Collaboration 2.0 Tools for Virtual Group Decision Making. Group Decision 

and Negotiation, 20[2], pp. 137-154. 

Ustun, A. & Pazos, P., 2012. The Impact of Online Collaboration Spaces on 

Virtual Team Outcomes. s.l., s.n. 

Van de Viert, E., 1997. Complex Interpersonal conflict behavior. London: 

Psychology Press. 

Van Gelder, S., 2011. The effectiveness of knowledge sharing and 

collaboration in creating high performance work teams. Pepperdine 



239 
 
 

 

University: UMI Dissertations Publishing. 

Van Zyl, A. S., 2009. The impact of Social Networking 2.0 on organisations. 

Electronic Library, 27[6], pp. 906-918. 

Vangen, S. & Huxham, C., 2003. Nurturing collaborative relations, building trust 

in inter-organizational collaboration. The journal of apllied behaviour, 39[1], 

pp. 5 - 31. 

Wakefield, R. L., Leidner, D. E. & Garrison, G., 2008. A Model of Conflict, 

Leadership, and Performance in Virtual Teams. Information Systems 

Research, 19[4], pp. 434-455. 

Warkentin, M. E., Sayeed, L. & Hightower, R., 1997. Virtual Teams versus 

Face-to-Face Teams: An Exploratory Study of a Web-based Conference 

System. Decision Sciences, 28[4]. 

Wash, J. P. & Maloney, N. G., 2007. Collaboration structure, communication 

media,. Journal of Computer-Mediated, Volume 12, pp. 378-398. 

Webber , S. M., 2002. Leadership and trust facilitating cross-functional team 

success. Journal of Management Development, 21[3/4], p. 201. 

Webb, R. J., 1975. Interpersonal speech communication: Principles and 

practices. Englewood Cliffs, NJ: Prentice-Hall.. 

Weber, J. A. & Bradley, K. D., 2006. Strengths and Weaknesses of Conducting 

Web-based Surveys: A Review of the Literature. Columbus, OH, Mid-Western 

Educational Research Association annual meeting. 

Williams, M., 2001. In whom we trust: Group membership as an affective 

context for trust development. Academy of Management Review, Volume 26, 

p. 377–396. 

Williams, M. N., Grajales, C. A. G. & Kurkiewicz, D., 2013. Assumptions of 

Multiple Regression: Correcting Two Misconceptions. Practical Assessment, 

Research & Evaluation, 18[11]. 

Williams, T., 2014. The psychology of interpersonal trust: How people feel when 

it comes to trusting someone. McKendree University Online Journal of 

Undergraduate Research, Issue 22. 

Xiao, Wei; Wei, Qing-qi;, 2008. A Study on Virtual Team Trust Mechanism and 

Its Construction Strategies. s.l., s.n. 



240 
 
 

 

Yukl, G. A., 2012. Leadership in organizations. 8th ed. Upper Saddle River, NJ: 

Prentice Hall. 

Zaccaro, S. J., Heinen, B. & Shuffler, M., 2009. Team leadership and team 

effectiveness. In: Team effectiveness in complex organizations: Cross-

disciplinary perspectives and approaches. New York: Routledge: s.n., pp. 83-

111. 

Zaccaro, S. J., Rittman, A. L. & Marks, M. A., 2001. Team leadership. 

Leadership Quarterly, Volume 12, p. 451–483. 

Zeffane, R., Tipu, S. A. & Ryan, J. C., 2011. Communication, Commitment & 

Trust: Exploring the Triad. International Journal of Business and Management, 

6[6], pp. 77-87. 

Zofi, Y., 2012. A manager's guide to virtual teams. New York, NY: AMACOM. 

Zolin, R., Fruchter, R. & Pamela, H., 2003. Communication, Trust & 

Performance: The Influence of Trust on Performance in A/E/C Cross-

functional, Geographically Distributed Work, s.l.: Center for Integrated Facility 

Engineering, Stanford University. 

 

  



241 
 
 

 

APPENDIX A – Quantitative Items Source 

Trust Items 

 

Figure 35 - Trust items from McAllister [1995] 
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Figure 36 - Trust items from Costigan et al. [2006] 
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Communication items 

 

 

Figure 37 - Bales’s interaction process analysis (IPA) content categories 

 

 

Figure 38 - Relationship-orietend factors from Kauffmann & Carmi [2014] 
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Figure 39 - Task-oriented factors from Kauffmann & Carmi [2014] 
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Collaboration Items 

Problem-solving items 

 

 

Figure 40 - The Dutch Testfar Conflict Handling (DUTCH) 
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Figure 41 – Problem-solving items from Peters [2003] 
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Innovation and Creativity items 

 

 

Figure 42 - Creativity items from Tierney et al. [1999] 
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Figure 43 - Innovation items from Peters [2003] 
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Knowledge sharing items 

 

Figure 44 - Willingness to Share Knowledge items from Samarah [2006] 
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Decision making items 

 

Figure 45 - Decision Making process and outome variables from Paul et al. [2004] 

 

Figure 46 - Decision making items from Samarah [2006] 
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Conflict management items 

 

Figure 47 - Conflict management items from Tjosvold et al. [2006] 
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APPENDIX B - Quantitative Questionnaire 

 

 

Personal Details 

 

My name is David Kauffmann and I am a PhD candidate. Currently, 

lecturer at two Academic Colleges and former team leader at IBM.  

 

I am investigating the impact of Trust and Communication on Collaboration in 

virtual environment. The survey takes about 7mn (50 questions - Max 10 

second per question). It is completely confidential, no information will be given 

to any other party.  

 

Thank you for taking the time to respond to this survey on the impact of 

Communication and Trust on Virtual Team Collaboration. Understanding this 

vital issue should provide knowledge that will contribute to more effective 

virtual teams.  

For the purposes of this study a virtual team (also known as a geographically 

dispersed team) is a group of people, working together to a common goal, but 

is spread over more than one work site, and whose members communicate 

heavily on electronic communications, technology and means other than face 

to face meetings at one physical location. 
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________________________________________ 

Thank You! 

 

Thank you for taking our survey. Your response is very important to us. 

 

________________________________________ 



264 
 
 

 

APPENDIX C – Qualitative Questionnaire 

 

Qualitative 

________________________________________ 

Page One 

 

Dear Respondent, I want to thank you again for taking part in the second 

and last stage of my study. 

This survey consists of four open-ended questions that you may answer 

freely. 

The aim of the questions is to understand some findings from the first 

stage; therefore the survey is accompanied by explanations of results 

previously observed 

 

In order to be able to answer the questions, you first need to have some 

background and definitions of terms used for this study: 

 

Temporary teams are teams that work on a timely project, usually no more 

than a year 

Ongoing teams are teams that work together on a permanent basis, 

usually over a year 

Cognitive-based trust refers to performance-relevant cognitions such as 

competence, responsibility, reliability and dependability. Individuals employ 

rational thought in order to trust others.   

Affective-based trust is based on emotional attachment to the people 

involved in the relationship. 

Task-oriented communication focuses on how well project information, 

tasks and deliverables are being handled through the communication. 

Relationship-oriented communication focuses on building and maintaining 

good relationships with people and ensuring others are comfortable with the 

interactions. 
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In this study, the concept of team collaboration is defined by five 

processes: 

Problem solving is defined as a process, used to obtain a best answer to 

an unknown or a decision subject to some constraints. 

Decision making is defined as a process that allows possible alternatives 

to be identified, select the best solution and evaluate the consequences. 

Innovation is a dynamic process through which problems and challenges 

are defined, new and creative ideas are developed and new solutions are 

selected and implemented. 

Conflict management is the process of limiting the negative aspects of 

conflict while increasing the positive aspects of conflict. 

Knowledge Sharing is an activity through which knowledge (i.e., 

information, skills, or expertise) is exchanged among people, friends, families, 

communities or organizations. 

 

You can answer to the questions either in English, French or Hebrew 

Thank you again for your time. 

 

1) Your name is? (Your real name is not a must) 

_________________________________________________ 

 

2) Your gender is?* 

( ) Female 

( ) Male 

 

3) What is your role?* 

( ) Virtual team leader/manager 

( ) Virtual team member 

( ) Virtual team counselor 

 

4) What type of team are you working in (or with, for counselors)?* 

( ) Temporary team 
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( ) Ongoing team 

( ) Both 

 

The level of communication (both task- and relationship-oriented), the 

level of trust (both cognitive- and affective-based) and the level of collaboration 

are significantly higher in ongoing teams than in temporary ones. 

 

However, some differences have been found in the levels of the five 

collaboration processes. 

 

5) It has been found that there is a big difference in levels of collaboration 

between ongoing teams and temporary teams regarding innovation and 

creativity, decision making and problem solving. However, there is much less 

difference between the two types of team on knowledge sharing and conflict 

management. 

Why do you think this is? 

____________________________________________  

____________________________________________  

____________________________________________  

____________________________________________  

 

6) What might be the reasons that on one hand, relationship-oriented 

communication is more significant than task-oriented communication for 

decision making and, innovation and creativity but on the other hand, task-

oriented communication is more significant for conflict management, 

knowledge sharing and problem solving? 

____________________________________________  

____________________________________________  

____________________________________________  

____________________________________________  

 

The study shows that good interpersonal communication with the help of 
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a high level of trust will lead to a more effective collaboration. In other words, if 

communication is not also used to develop trust, the positive effect of 

communication on collaboration is negatively affected. 

In a virtual work environment, where the aim is task driven, we may think 

that only direct orders, updates, tasks distribution etc… via communication will 

be enough to generate collaboration. 

 

7) How do you explain that if communication is not also used to develop 

trust, the impact of communication on collaboration is negatively affected? 

____________________________________________  

____________________________________________  

____________________________________________  

____________________________________________  

 

Furthermore we can observe an interesting result that for knowledge 

sharing, only cognitive-based trust seems to be significant in the relationship 

between communication and knowledge sharing. 

 

8) In your opinion, what are the reasons that affective-based trust does 

not play a significant role in the relationship between communication and 

knowledge sharing while for the other collaboration processes it does? 

____________________________________________  

____________________________________________  

____________________________________________  

____________________________________________  

 

________________________________________ 

Thank You! 

Thank you for taking my survey. Your response is very important to me. 

  



268 
 
 

 

APPENDIX D – Qualitative responses 

 

Question 1 

It has been found that there is a big difference in levels of collaboration 

between ongoing teams and temporary teams regarding innovation and 

creativity, decision making and problem solving. However, there is much less 

difference between the two types of team on knowledge sharing and conflict 

management. Why do you think this is? 

 

Respondent 1 (counselor): 

I think that for both ongoing and temporary teams knowledge sharing and 

conflict management is a MUST for the team to operate correctly. While in the 

other 3 levels of collaboration (innovation, creativity, decision making) are not 

or are not always in the prerogatives of all teams. 

 

Respondent 2 (Team Leader):  

Innovation and problem solving requires better integration between team 

members and trust. 

 

Respondent 3 (Team Leader): 

Ongoing teams have a vested interest in their future success and they 

know each other in ways that are different than short term team. The teams 

trust each other and are not trying to find out what the expertise of the temporary 

team members are they already know them so they can focus on the task at 

hand. 

 

Respondent 4 (Team Leader): 

From my perspective, I would say that knowledge sharing and conflict 

management are (at least in my company) documented therefore nearly 

technical processes which make the nature of the teams less impacting on the 

result. On the other side innovation and creativity require teams to be in synch; 

it requires that the teams removed all barriers (a priori) before innovation and 
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creativity can occur. Also creativity as well as problem solving are facilitated by 

the experience on the topic, as well as by the mutual experience. 

 

Respondent 5 (Team Member): 

Because both types have a common goal (short term or long term) and 

must therefore collaborate, so knowledge sharing and managing conflicts is key 

to get to a quick solution. 

 

Respondent 6 (Counselor): 

Knowledge sharing and conflict management may not be as process-

oriented as innovation and creativity, decision-making, and problem-solving. 

Knowledge sharing and conflict can be dealt with relatively quickly/immediately. 

It doesn't take much for information to be exchanged, or for conflict to arise and 

be dealt with ASAP. On the contrary, innovation and creativity, decision making, 

and problem-solving all take time. They require input from multiple team 

members, weighing pros and cons, brainstorming, and collaboration. 

Consequently, there will be a greater difference in performing these tasks on 

in-person vs. virtual teams. These tasks also require trust in other team 

members, and in the team as a whole, which is more difficult to develop on 

virtual teams. 

 

Respondent 7 (Team Member): 

Cela va de soit, le travail et la reflection au seins d'une meme equipe qui 

travail regulierement est souvant source de creativite et d'innovation. 

Le rapport qui se creer aux sein d'une equipe ponctuelle - ratachee a un 

projet specifique est dans 99% des cas une relations de decissonaire vers des 

excutants sans adjonction d'innovation. 

 

 

Respondent 8 (Team Member): 

To me, it looks like working on temporary teams means that the project 

the team works on is smaller and then well defined in term of scope and there 



270 
 
 

 

is no room for innovation or creativity. The complexity of the tasks might by 

reduced and decision have been taken at an earlier stage. 

In ongoing team, the diversity of the tasks are very wide during the years 

and employee often meet obstacle where they need to find new solution by 

being creative. In the same way, decision have to be taken 'on the fly' to resolve 

unexpected issues. Additionally, ongoing teams might design a solution, which 

consists mainly of making decisions. 

 

Respondent 9 (Counselor): 

Ongoing teams take the time to develop specific collaboration strategies 

around innovation, decision making and problem solving because they feel they 

need to for long term productivity. Project teams probably don't have as much 

time or necessity to do this. However, knowledge sharing and conflict 

management would be vital for all teams to be able to deliver. 

 

Respondent 10 (Counselor): 

Perhaps knowledge sharing is a relatively straightforward exercise 

whether the virtual team is ongoing or temporary. Perhaps conflict management 

is going to be needed regardless of whether the virtual team is ongoing or 

temporary. People will almost always have challenges that need to be 

understood and managed. 

 

Respondent 11 (Team Leader): 

Innovation, decision making and problem solving require people to take a 

few "risks' in the sense of making suggestions that may turn out to look a little 

silly. In ongoing teams, this will just be laughed off and forgotten because 

people already have a good relationship and track record. In temporary teams, 

this track record does not necessarily exist. 

 

Respondent 12 (Team Member): 

Knowledge sharing and conflict management are important for the daily 

work. Innovation and creativity are more important for the future and in a 
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temporary team less important. 

 

Respondent 13 (Team Leader): 

Knowledge sharing is not only based on open communication between 

team members, but also relies on the use of tools such as a Team Room 

Repository for shared information. Both types of team would typically use such 

tools. 

My style of conflict management was to deal with it on a one to one basis 

- which would be true, however long the team existed. 

 

Respondent 14 (Team Leader): 

Possible reason may be the ad-hoc nature of the so-called temp teams... 

where innovation, creativity, decision making may be irrelevant I have no 

answer for "problem solving" rating 

 
Question 2 

What might be the reasons that on one hand, relationship-oriented 

communication is more significant than task-oriented communication for 

decision making and, innovation and creativity but on the other hand, task-

oriented communication is more significant for conflict management, 

knowledge sharing and problem solving? 

 

Respondent 1 (counselor): 

1) Maybe because in relationship-oriented communication allows teams 

members to me be more confident/comfortable in order to be in position to 

innovate, to express creativity and to smooth the decision making process. 

2) On the other hand, task-oriented communication allows to have a more 

structured & rational approach (and less emotional one) on conflict 

management, problem solving and knowledge sharing. 

 

Respondent 2 (Team Leader): 

 

I am not sure conflict management is at the right place. Anyway - anything 
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rational like task management require analytical skills less emotional skills and 

trust. 

Respondent 3 (Team Leader): 

We use our trust and knowledge of people when we innovate and make 

decisions but for conflict we simply focus on the issue at hand and do not let 

the personal feelings influence our approach or decisions. 

 

Respondent 4 (Team Leader): 

Question somewhere similar to the previous one: decision making and, 

innovation and creativity are much more human related which explains why 

relationship-oriented communication is in that case more significant. On the 

opposite, as I wrote before, conflict management and knowledge sharing can 

be considered as technical processes where a task-oriented communication 

will be more significant. 

 

Respondent 5 (Team Member): 

Same as above, for immediate problems (conflicts etc…) task oriented is 

neutral and a solution must be found, while for more creative tasks the 

relationship for brain storming, bouncing off new ideas etc... is more important. 

 

Respondent 6 (Counselor): 

Relationship-oriented communication is more significant than task-

oriented communication for decision-making, innovation, and creativity 

because all three require input from multiple, diverse perspectives. There needs 

to be a collaborative, think-outside-the-box mentality between multiple parties, 

where ideas are bouncing back and forth, which can be best attained via 

relationship-oriented communication. 

Task-oriented communication is more significant for conflict management, 

knowledge sharing, and problem-solving because these three require a more 

logical, efficiency-oriented perspective which task-oriented communication can 

provide. 
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Respondent 7 (Team Member): 

Les relations dans l'optique solutions, realisation d'un project concre et 

focaliser evite tous conflit au seins de l'equipe car la relation qui se creer n'est 

aucun moment source de conflit. Il ya une demande et des excutants. Dans le 

cas d'un travail de conception il y a alors palce a echange et discussion qui de 

se fait permet l' emergence de conflits/ probleme donc discusion et leur 

resolution avant execution. 

 

Respondent 8 (Team Member): 

I believe that for being innovative one has to feel he can express himself 

freely and his colleagues will valuate his creativity and opinion. Same goes for 

decision making, it is easier to propose solutions and come together to a 

decision when relationship level high. Decision making and innovation are 

'human' components while conflict management and knowledge are to me more 

technical and directly related to tasks. 

 

Respondent 9 (Counselor): 

I'm not sure what the reason for this would be. In particular, it seems 

counter-intuitive that task oriented communication is more significant for conflict 

management. 

 

Respondent 10 (Counselor): 

One cannot have creativity and innovation without trust which is the basis 

for relationship-oriented communication. On the other hand, task oriented 

communication is more central to knowledge sharing and problem solving. I 

would say that there must also be some basic relationship oriented 

communication in the latter where conflict management is concerned. Logic and 

knowledge are insufficient to address conflict in isolation. 

 

Respondent 11 (Team Leader): 

Again, decision making and innovation and creativity require taking a level 

of risk and you always feel "safer" taking risk when you are dealing with people 
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you trust and get on well with. 

 

Respondent 12 (Team Member): 

Decision making, innovation and creativity depend more on personal trust 

and opinion than knowledge sharing, conflict management and problem 

solving. 

 

Respondent 13 (Team Leader): 

For effective decision making, innovation and creativity to occur, team 

members will be bound together in an atmosphere of trust, respect and 

inspiration to deliver upon a shared goal(s). This is both new and exciting and 

is the reason why the team exists. Conflict management, knowledge sharing 

and problem solving are management issues which facilitate the smooth 

operation of the team, thus allowing the team members to focus on their 

innovations. 

 

Respondent 14 (Team Leader): 

The decision making and, innovation and creativity are driven by relations, 

while conflict management, knowledge sharing and problem solving are 

technical activities. 

 
Question 3 

 

How do you explain that if communication is not also used to develop trust, 

the impact of communication on collaboration is negatively affected? 

 

Respondent 1 (counselor): 

Perhaps because in virtual work environment, it is even more important to 

care about motivation and trust is key in contributing to higher motivation. Just 

communication is not enough to get things done while trust bring more of the 

"belonging feeling" for collaboration. 

 

Respondent 2 (Team Leader): 
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Just as I mentioned above trust and respect are important for any type of 

communication which requires deep understanding and integration between 

the different parties. 

 
Respondent 3 (Team Leader): 

If we don't trust someone we are less likely to share ideas for fear they will 

be disregarded. Trust breeds familiarity and allows us to share freely. 

 

Respondent 4 (Team Leader): 

Quite strange question :-) 

Personally I cannot imagine collaboration without trust. Therefore, when 

leading a team, considering that the objective is to perform as much as 

possible, this can only be reached if all members are top performing, which in 

most of the case, require collaboration between the team members. And the 

collaboration will only take place if the members trust each other, as well as 

they trust in their team leader. 

 

Respondent 5 (Team Member): 

If there is no trust and no personal relationship, you only respond to direct 

needs, you solve immediate problems, but you don't go beyond and into the 

future. I find, with peoples you don't know personally, the answers are usually 

shorter, more business oriented, they come later. 

 

Respondent 6 (Counselor): 

In order for communication to positively affect collaboration, the 

communication must be both relationship-oriented AND task oriented. 

Trust is shared between people with an interpersonal connection, not 

between people who simply have the same work goal. 

 

Respondent 7 (Team Member): 

Communication = trust!!!! 

Without trust there is no communication but a superior to inferior 
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relationship without any chance of progress or innovation. 

 

Respondent 8 (Team Member): 

Everything is personal... 

Having good relationships with colleagues will improve the collaboration 

and the efficiency of the work performed. People tend to work better and faster 

when the requirement comes from a colleague he appreciate at a personal 

level. Having a good atmosphere among the team is to me a key for success 

of the project 

Respondent 9 (Counselor): 

If team members don't work to build trust, misinterpretations of 

communication often occur and the type of communication can be quite 

defensive and emotionally based, which negatively affects collaboration. 

 

Respondent 10 (Counselor): 

One cannot underestimate the role of emotions in virtual team work. If one 

is not feeling valued, understood, or included, it is difficult to imagine said 

individual being trustful and transparent. This has a ripple effect especially if 

more than one person on the virtual team feels this way. 

 

Respondent 11 (Team Leader): 

If you don't trust people then you simply do not openly communicate with 

them. You tell them on the bare minimum and you don't collaborate with them 

openly. You can talk about acting "professionally" in the business environment 

but in most cases this simply doesn't happen. If we don't trust people, we don't 

work well with them. 

 

Respondent 12 (Team Member): 

One just does not listen so much to people one does not trust. 

 

Respondent 13 (Team Leader): 

The virtual teams that I managed were made up of many different skill 
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sets - sales / marketing / technical / financial / legal etc. It was therefore 

essential that each & every team member was encouraged to share their 

knowledge with the team and that their input was trusted by their fellow team 

members. Without this high level of trust, our complex business development 

efforts would simply not have succeeded. 

 

Respondent 14 (Team Leader): 

Communication is mandatory to develop trust; Collaboration is dependent 

to communication. 

 

 

 


