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Abstract 
In this graduation project the relationship between team design factors, quality of the team decision 

making process, and team performance within an e-fulfilment company is studied. In order to realize 

this goal, data were collected by means of six interviews, a case-study, and a questionnaire. The 

questionnaire concerned 23 projects, with in total 103 participants. A model was tested leading from 

team design factors to team performance via the quality of the team decision making (TDM) process. 

Questionnaire data were analyzed with SEM-PLS. Results show that project control activities and 

application of transformational – and empowering leadership are positively related to intrateam 

coordination and team-level autonomy respectively. In turn, those factors have a positive relationship 

with the quality of the TDM process, and ultimately team performance. It was discovered that the 

quality of the TDM process can best be measured with a multidimensional measure of the acceptance 

of minority opinion, participation, and communication & information sharing. Besides that, team 

performance should be measured multidimensionally too, distinguishing between a measure for 

general team performance, the individual perception of team performance, and more traditional team 

performance measures.  No moderation effects were found for the use of a project management tool, 

team size, and team functional heterogeneity. In the discussion, the theoretical and practical 

implications of the results are discussed.  
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Management Summary  
Research is conducted at Docdata Fulfilment B.V. in Waalwijk, the Netherlands. The company is a 

dynamic full service e-commerce company with main activities in the Netherlands, Germany, 

England, and Italy and operates in a dynamic market. Along with the ongoing growth of the market, 

Docdata is still growing. To be able to cope with all changes, a lot of projects from various sizes and 

with different goals are being initiated continuously.   

 

Research Objective 

This study summarizes and structures all the findings to determine measurements for team 

performance, ways to organize team decision making (TDM) processes, and to design a team, its task, 

and its organizational context to optimally contribute to its performance in the specific context of 

Docdata. Within the scope of the research, the goal of this study is to study the relationship between 

relevant team design factors, quality of the TDM process, and team performance to provide managers 

with guidelines on designing project teams in order to optimize the quality of TDM processes and 

ultimately team performance. 

This research project gives insight in recent projects and provides rules of thumb for Docdata, and 

similar companies, for the design of teams, the appropriateness of using project management tools, 

and their organizational context for optimal team decision making and thus business performance. 

 

Research Question 

In this research project it is studied how the team design factors group composition, task design, 

and organizational context influence the quality of the team decision making process. In addition to 

that, this project aims at corroborating the positive relationship between high quality of the TDM 

process and team performance in the specific context of Docdata. Therefore the main research 

question is: Is the relationship of group composition factors, task design factors, and organizational 

context factors with team performance explained by the quality of the team decision making process? 

The subquestions concern the relationship of the individual team design factors with the quality of 

the TDM process and the measurement methods for both the quality of the TDM process and the 

Team Performance. 

 

Research Model 

A thorough literature study  resulted in the research model below.  

Task Design

Organizational Context Team-level Autonomy

Project Control

Intrateam Coordination

Quality of the Team 
Decision Making 

Process
Transformational- and 

Empowering Leadership

Group Composition

Team Functional 
Heterogeneity

Team Performance

H1 (+)

H3 (+)

H5 (+)

H7 (+)

H9 (+)

Team Size

Input OutputProcess

H5a (Inv U)

H9a (Inv U)

Use of PM Tool

H1a (+)

H6 (0)

H8 (0)

H2 (0)

H4 (0)
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Research Design 

Besides six interviews and a case-study of a relevant project, the theory is tested using a 

questionnaire. This questionnaire tests all the hypotheses with the Partial Least Squares (SEM-PLS) 

method using the statistical package SmartPLS. This method is preferred because of its ability to test a 

full model, with multiple dependent variables at once. Besides that, it has less strict requirements for 

sample size, distributional assumptions, and the use of (higher-order) formative measures.  

 

Results and Conclusions 

A total of 103 responses were gathered from a sample of 113 project members and project leaders. 

This indicates a response rate of over 91%. In total responses from 23 different project were gathered. 

The average team size was almost five team members (µ = 4,9; σ = 2,2). The sample represents the 

company structure well, and the results can therefore be used later to generalize for the total company 

and similar companies. 

It turns out that the quality of the TDM process can indeed be measured with a second-order 

measurement scale existing of three subscales: acceptance of minority opinion, participation in 

decision making, and communication & information sharing.  

Team performance should be measured by means of traditional measures such as focus quality and 

schedule, but also by means of the benefits for the organization and the stakeholder community. 

However, comparing this combination to traditional measures to rating team performance on a scale 

from 1 to 10 shows that, in the specific situation of Docdata, both ways of assessing team performance 

yield similar results. 

The team design factors project control and transformational - , and empowering leadership serve 

as independent variables for the group composition team design factors intrateam coordination and 

team-level autonomy. A high level of intrateam coordination and team-level autonomy have in turn a 

positive effect on the quality of the TDM process and ultimately team performance.  

Two marginally significant direct effects were found were full mediation was expected. The link 

from transformational – and empowering leadership directly to quality of the TDM process and the 

direct link from intrateam coordination to team performance exist. Addition of the direct links 

increases the level of explained variance of the dependent variables in the model. The total structural 

model including all (marginally) significant relationships is presented below. 

PC
IC

(R
2
 = 0,320)

TREL

AU

(R
2
 = 0,343)

QTDM

(R
2
 = 0,627)

TP

(R
2
 = 0,553)

0,565

0,586
0,372

0,399

0,198**

0,176**

0,595

 
(PC = Project Control, IC = Intrateam Coordination, TREL = Transformational – and Empowering Leadership, AU = 

Team-level Autonomy, QTDM = Quality of the Team Decision Making process, TP = Team Performance) 

No moderation effects were found in this study. This means that with the current sample size nor 

the use of a PM tool, nor the team size, nor does the team functional heterogeneity significant affect 

the presumed relation. 

The results from the qualitative part of the study mostly confirm the findings from the 

questionnaire. The most important additional conclusion is that in reality it is the responsibility for the 

functional manager to apply transformational – and empowering leadership functional manager instead 

of the project leader.  
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Discussion – Theoretical implications 

This study yielded several valuable insights with respect to the measures that were used. The study 

presents a second-order measurement scale for assessing the quality of the TDM process, which is 

advised to be applied in future research. 

The validity of the measurement scales for team functional heterogeneity, transformational 

leadership, empowering leadership, team-level autonomy, acceptance of minority opinion, and 

participation in decision making was established. Furthermore, new and valid scales for project 

control, intrateam coordination, communication and information sharing, general team performance, 

and perception of team performance were (partially) developed in this study.  

The study shows a very important role for the quality of the TDM process in explaining team 

performance. Future studies should consider the effects when research on team performance is done. 

 

Discussion – Practical implications 

First, this study indicates that managers should assess the teams on scores for goal attainment, 

efficiency, quality, adherence to schedule in order to measure team performance. The evaluation of 

team performance should also include a rating for the quality of the team, the performance at work and 

schedule, general satisfaction, motivation, acquisition of new knowledge and skills, and the 

atmosphere are the final measures for team performance.  

Second, project leaders should focus on keeping the quality of communication and information 

sharing as high as possible. Additionally, project leaders should make sure that, whenever possible, all 

members of the team get the chance to contribute to the decision making process and should create an 

atmosphere where deviating opinions are accepted. 

It is very important for project leaders to focus on improving the intrateam coordination by setting 

guidelines for deliverables and evaluate convergence to those goals in the process, monitoring 

teamwork by applying cultural control to assure pro-active participation of all members, checking the 

quality of work during the whole project, applying constant cost control, and keeping an eye on 

schedule to make sure the project is finished in time.  

The study indicated that it is very important to put more effort in preparing and evaluating project 

performance. As a first step for implementing a standard project methodology in the organization. The 

following standardized documents may be used: Project initiation document, Project evaluation 

document, Project priority dashboard document. 

Potentially, also the use of project management tools can strengthen this relationship. Though the 

results of the quantitative study did not demonstrate a significant moderating effect of the use of 

project management tools on the relationship between project control and intrateam coordination, the 

interview results indicated that projects of a certain business impact or team size could benefit from 

applying a generally used project methodology. In this methodology more time should be spend in the 

early phases (goal setting, task division, and priority setting) and closure (for individual – and 

organizational learning) of the project. For the whole process, the use of the shared folder and 

standardized and generally used documents, like a project initiation document, project evaluation 

document, and the project dashboard document, will be very beneficial for team performance.  

Finally, the quality of the TDM process, and ultimately team performance, is also affected by the 

level of autonomy of the team. The functional managers in the organization should provide teams with 

this decision autonomy. The functional managers should put effort in motivating team members to 

beyond their functional expectations; inspiring team members to become more effective in pursuing 

collective goals; articulate ambitious collective goals and acting as a role model, showing concern for 

them as individuals, and encouraging teamwork; and delineating the significance of the employee’s 

job and expressing confidence in the employee’s capabilities. 
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1. Introduction 

1.1 Company Description 

Research is conducted at DOCDATA N.V. in Waalwijk, the Netherlands. The company started in 

1987 with replicating CDs and DVDs and added the distribution of those goods later. Docdata N.V. 

encountered the rapid emergence and growth of the e-commerce market in their long term cooperation 

with Bol.com. Docdata N.V. consists of two companies: Docdata internet services and IAI industrial 

systems.  

Nowadays Docdata N.V. is a dynamic full service e-commerce company with main activities in the 

Netherlands, Germany, England, and Italy. The revenue of Docdata N.V. grew to almost €167 million 

in 2013, with a net profit of €8.7 million. Docdata N.V. is listed on the Euronext Amsterdam by NYSE 

stock market since 1997 and encountered share price fluctuations of about 38% in the period between 

January 2013 and August 2014, but showing a consistently growing trend. The strategic direction for 

the coming years is set out in the ‘Vision 2020: “Smart Growth” using smart e-commerce solutions, 

smart connections and continuous improvement, and business intelligence. Research is conducted at 

Docdata Fulfilment (later: Docdata), part of Docdata internet services together with two other 

divisions: Docdata Commerce and Docdata Payments.  

The core values of Docdata are
1
: 

- Customer Orientation; 

- Service Commitment; 

- Flexibility; 

- Innovation; 

- Entrepreneurship. 

Docdata is focused on satisfying the customers’ desires by offering flexible and innovative 

solutions. Docdata has to cope with changing customer needs and competition in the developing e-

commerce market. The business context of Docdata can therefore be described as a dynamic and 

uncertain situation. Along with the ongoing growth of the market, Docdata is still growing. This 

growth demands certain organizational changes. Various projects for internal or external clients, from 

small process improvements to building new warehouses, are therefore continually performed to 

satisfy those demands. To be able to cope with all changes, a lot of projects from various sizes and 

with different goals are being initiated continuously.  Teams working at Docdata are often cross-

functional teams where people from different work units and functions are put together. 

1.2 Scope 

The scope of the research is limited to the modern environment that Docdata works in: an 

uncertain, dynamic and fast changing situation. 

The first requirement for a project to fall within the scope of this study is that it has to fit the 

definition of a project given by Snijders, Wuttke, & Zandhuis (2013): “a temporary endeavor 

undertaken to create a unique product, service or result, which means it has a defined start and end 

and has a certain ‘volume’ of work. It is not business as usual and it creates an end result”. In other 

words, a project is only considered if it has a certain end-goal and that is has a certain impact on the 

business. This minimum level of impact is determined per project by the company supervisors. 

                                                      
1
 http://www.docdatanv.com/ 
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The second requirement is that a project is structured either as a parallel team or project team or a 

mixed form of both according to the taxonomy of Cohen and Bailey (1997). The two categories which 

are not in the scope of this research project are work teams and management teams. Work teams are 

not considered because it concerns a team working on an ongoing set of activities and therefore does 

not fit the first condition. Management teams are not considered because of their different nature of 

projects and team composition.  

Parallel teams are workers who are pulled together from different work units to perform functions 

that the regular organization is not equipped to perform well (Ledford, Lawler, & Mohrman, 1988); 

(Stein & Kanter, 1980). These teams exist in parallel with the formal organizational structure, 

generally have limited authority, scope and working time (Sundstrom, DeMeuse, & Futrell, 1990).  

Project team tasks are non-repetitive and involve considerable application of knowledge, judgment, 

and expertise. Project teams frequently draw their members from different disciplines and functional 

units, so that the specialized expertise can be applied to the project at hand (Cohen & Bailey, 1997). 

Project teams are typically self-directed and have responsibility over project performance (Sundstrom, 

DeMeuse, & Futrell, 1990). In the report no distinction is made between parallel – and project teams, 

because often a mixed form is used in the company. Therefore, in this report, independently of the 

form, size, or goal, all teams within the scope of this study are referred to as ‘project teams’.  

Research is focused on projects within Docdata which are finished, or projects nearing completion, 

since the start of the year 2013. Older projects are not considered because of two reasons. First of all, 

because of the variety of projects which are done in the organization, precise knowledge can get less 

accurate over time. Second, since the company is growing, the nature of projects keeps on changing. 

1.3 Modern Project Teams 

This research project is focused on both modern project teams in a dynamic business environment. 

Project teams are applied for many different purposes, in many layers of the organization. Some 

applications of teams in a modern business context include (Cleland, 1995): self-managed 

(production) teams, new product development- and R&D teams, reengineering teams, task force-

/problem solving teams, and crisis-management teams.  

Teams are increasingly used in a modern business environment. In the future this amount will 

increase and teams will play an even more central role in business processes because of increasing 

competition, demand for skill diversity, need for high levels of expertise, and adaptability (Kozlowski, 

Gully, Nason, & Smith, 1999). More global competition and rapidly changing consumer demands 

result in the need to change the way in which a company operates. Companies must be able to 

continually adapt and improve their business processes in order to meet the new challenges. The 

increasing global competition and a need for innovation create pressures that are influencing the 

emergence of teams as basic building blocks of organizations. These pressures drive a need for a broad 

set of skills, expertise, and experience. They necessitate more rapid, flexible, and adaptive responses. 

Teams enable these characteristics (Kozlowski & Bell, 2003).  

Cleland (1995) indicates a shift from traditional teamwork to modern teamwork. Under modern 

management strategies, the workers are expected to participate in planning, organizing, and executing 

the work, and to take a proactive role in the improvement of products/services and processes. Besides 

that, members are able to motivate and support each other in reaching shared goals and creating 

synergy (Zekic & Samarzija, 2012). 

1.4 Research Structure 

The I-P-O (Input-Process-Output) heuristic of McGrath (1964) is one of the oldest and the most 

popular ways of framing relationships among variables associated with team effectiveness. The 
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characteristics of the team’s members, tools, technologies, goal clarity, and task characteristics (Input) 

influence the team’s effectiveness (Output) indirectly through the nature of interdependent activity 

among team members, the interaction within teams, and the efforts of team members to combine 

resources to resolve task demands (Process) (Hackman, 1987). Despite many elaborations on the 

heuristic (Kozlowski & Ilgen, 2006), it is still a useful way to structure research on teamwork. 

The inclusion of processes in the I-P-O heuristic is a way of applying contingency theory in this 

research project. The basic idea of contingency theory is that there is no one best way to reach high 

performance. This is needed because things often change in a modern, dynamic business environment. 

In this approach the central research subject optimizing the team process and its effect on 

performance, and no longer (only) simply on determining which predictor variable relates to 

performance (Ilgen, Hollenbeck, Johnson, & Jundt, 2005). 

 Input: Team design factors 1.4.1

Inputs describe antecedents that enable and constrain members’ interactions. These include 

individual team member characteristics (e.g., competencies, personalities), team-level factors (e.g., 

task structure, external leader influences), and organizational and contextual factors (e.g., 

organizational design features, environmental complexity) (Mathieu, Heffner, Goodwin, Salas, & 

Cannon-Bowers, 2000). 

It is commonly accepted (Gladstein, 1984); (Hackman, 1987); (McGrath, 1984) to use the team 

design factors (Cohen & Bailey, 1997) as input factors from the input-process-output framework of 

teams. Cohen and Bailey defined the team design factors as “those factors of the task, group, and 

organization that can be directly manipulated by managers to create the conditions for effective 

performance”. 

There are three broad categories of the team design factors (Stewart, 2006). 

- Group Composition;  

- Task Design;  

- Organizational Context.  

Stewart (2006) defined the three main features of group composition: aggregated characteristics, 

member heterogeneity, and team size. The effect of aggregated characteristics, defined as the extent 

to which individual characteristics cumulate linearly to influence collective performance and explored 

potential differences among types of disposition and ability (Stewart, 2006), on team performance was 

clearly proven to be related to team performance directly and is therefore excluded in this study. 

Second factor of group composition, member heterogeneity, was tested to have a weak relationship 

with team performance. Member heterogeneity can be divided in member demographic diversity and 

functional diversity. A lot of literature already exists on the effect of demographic diversity on team 

performance. On the contrary, functional diversity, or team functional heterogeneity, remained 

underexposed and is therefore a factor of interest in the current study. Finally, the effect of team size is 

proven to be context dependent. The optimal size is dependent on the size and complexity of the task 

and the quality of communication, and is therefore also included in this research project. 

The task design features described by Stewart (2006) are: task meaningfulness, team-level 

autonomy, and intrateam coordination. Task meaningfulness correlates to high collective performance 

and is considered by Stewart (2006) as less fruitful for future research compared to the other two 

factors of task design. Task meaningfulness is therefore not included in this research project. Stewart 

(2006) recommended team-level autonomy and intrateam coordination for further research to test the 

effects in different situations, and are therefore included in this study.  

Stewart (2006) only researched the general concept of ‘leadership’ as the single feature for the 

organizational context, and found that it has a positive correlation with team performance. However, 
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the paper states that it is unclear via which processes this higher team performance is reached. In the 

PMBOK guide (Snijders, Wuttke, & Zandhuis, 2013) it is clearly stated that there is a difference 

project leaders both have to do managerial and leadership activities. The nature of managerial 

activities very different compared to leadership activities. For this reason, in this current project, 

leadership is decomposed in project control, representing the managerial activities, and 

transformational- and empowering Leadership, representing the leadership activities. With this 

division the project management activities like planning, controlling, and directing are included in 

project control and the more motivational and inspirational parts of leadership are represented by 

transformational- and empowering leadership. 

Additionally, the framework that Cohen and Bailey (1997) developed in their meta-analysis says 

that team design factors, which have an indirect impact on outcomes via group processes, also have a 

direct impact on outcomes. In this research project it is researched whether team performance is 

(partially) explained by the quality of the process, or directly by the team design factors. 

 Process: Team decision making 1.4.2

A process is defined as how team members combine their individual resources, coordinating 

knowledge, skill, and effort to resolve task demands (Kozlowski & Ilgen, 2006). A process is an 

ongoing set of activities, which can develop over time. Team processes play a central role in a lot of 

team effectiveness models (Mathieu, Maynard, Taylor, Gilson, & Ruddy, 2007).   

Team process factors describe the internal interaction among team members and external 

interaction between team members and other stakeholders. In this study the main process is the team 

decision making process. Despite some studies that indicate the importance of team decision making 

(e.g. Hollenbeck et al. (1995)), still little is known about its importance and the role. The literature 

review shows a promising role of the process of team decision making (TDM) in explaining team 

performance. 

The central process of team decision making is mainly a process of gathering, summarizing, 

sharing, and discussing relevant information to come to the best judgment. The team, or the team 

leader with input of team members, has to come to accurate decisions for optimal performance. In 

paragraph 2.2 the results of a review of literature on TDM is described. 

 Output: Team performance 1.4.3

The result of the input factors and teamwork processes are measured in the output. Output can be 

analyzed on the individual- , group- , business unit- , and organizational level (Cohen & Bailey, 1997). 

The most important stakeholders (project manager, top management, customer/client, and the team 

members) should decide on the relevant criteria (Stuckenbruck, 1987).  

Companies and researchers use a vast variety of measurements of the performance of a project in 

different contexts (Liu & Farris, 2010). The appropriateness of variables to measure is strongly 

dependent on business goals and is therefore context dependent. This means that the performance of 

every kind of team in every different business setting should be determined by a tailored combination 

of performance indicators in line with the business goals.  

In this study a selection of the most relevant measurements for Docdata is made. From various 

factors of team performance, several measurements are used to determine the optimal way of 

determining the most relevant measure of performance of the team in line with the business goals of 

Docdata (Atkinson, 1999). This is further elaborated in paragraph 2.3.  

Because teams are increasingly used in the modern business context, it is important to get more 

insight in the factors contributing to their performance. Effective project teams will be increasingly be 
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the key to successful management of organizations in the future, because of the need to cope with the 

dynamic changes facing commercial firms and other organizations (Donnely & Kezsbom, 1994). 

Input

- Team Design Factors 

(Stewart, 2006)

Process

- Quality of the TDM 

process

Output

- Team Performance

(Atkinson, 1999)

(Cohen & Bailey, 1997)

 

Figure 1-1: Research structure based on the I-P-O heuristic 

1.5 Research Objective 

Scholars have not been able to offer many clear recommendations to managers how to improve the 

functioning and effectiveness of teams in their organizations (Guzzo & Shea, 1992); (Turner, 2001). 

More research that examines the effects of more complex team configurations on team processes and 

effectiveness is needed (Kozlowski & Klein, 2000). This cross-sectional research project contributes 

to both scientific and managerial literature, and aims at yielding more insight into factors contributing 

to the quality of the TDM process and to corroborating that improved TDM process quality leads to 

better project team performance. More specifically, the role of the quality of the TDM process is 

researched because there are some indications that it is of significant influence on eventual team 

performance, but the literature is still not fully conclusive. This study tries to contribute to clear this 

relationship up. 

Many scholars have conducted research on team performance (Turner, 2001); (Devine, Clayton, 

Philips, Dunford, & Melner, 1999). Unfortunately, all this research has not yet converged into theory 

on how to design teams and projects for particular situations. A comprehensive understanding of team-

level determinants of team performance is relevant for both academics and managers (De Jong, De 

Ruyter, & Wetzels, 2006). This study summarizes and structures all the findings to determine 

measurements for team performance, ways to organize TDM processes, and to design a team, its task, 

and its organizational context to optimally contribute to its performance in the specific context of 

Docdata. 

Within the scope of the research, the goal of this study is: 

Study the relationship between relevant team design factors, quality of the TDM process, and team 

performance to provide managers with guidelines on designing project teams in order to optimize the 

quality of TDM processes and ultimately team performance. 

This research project gives insight in recent projects and will make clear on what project 

management practices to apply in different situations. This study provides rules of thumb for Docdata, 

and similar companies, for the design of teams, the appropriateness of using project management 

tools, and their organizational context for optimal business performance. This study fills in a gap, by 

contributing to the literature on the relationship between team design features, the team decision 

making process, and team performance. 

1.6 Research Question 

In this research project group composition, task design, and organizational context are the central 

concepts in providing input for the project team process, more specifically, their relationship with the 

quality of the TDM process is studied. In addition to that, this project aims at corroborating the 
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positive relationship between high quality of the TDM process and team performance in the specific 

context of Docdata. Therefore the main research question is: 

Is the relationship of group composition factors, task design factors, and organizational context 

factors with team performance explained by the quality of the team decision making process? 

With sub questions: 

- How do the team design factors relate to the quality of the team decision making process? 

a) How is the group composition related to the TDM process? 

b) How is the task design related to the TDM process? 

c) How is the organizational context related to the TDM process? 

- Which factors are important in defining the quality of the team decision making process? 

- What is the best way to measure team performance for the situation of Docdata? 

This research project is focused on getting answers on the research questions by the use of 

qualitative techniques and a quantitative analysis. In Figure 1-2 a preliminary research model is given. 

Task Design

Organizational Context

Team-level Autonomy

Project Control

Intrateam Coordination

Quality of the Team 
Decision Making 

Process

Transformational- and 
Empowering Leadership

Group Composition

Team Functional 
Heterogeneity

Team Performance

Team Size

Input OutputProcess

 

Figure 1-2: Preliminary Research Model 

1.7 Report Structure 

In chapter 0 the results of an extensive literature review are described. In chapter 0 the research 

method is described, where both the qualitative - and the quantitative approach are explained. In 

chapter 0 the results of the analysis are reported, resulting in the conclusions of the study. In chapter 0 

the results are discussed. Here the implications of this study on both scientific research as well as the 

practical implications which includes guidelines for the design of future project work within the 

company can be found.  
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2. Literature Review: Theory and Hypotheses 
In this chapter an overview of the recent literature on team design factors, team decision making 

and team performance measurement is given. The relationships are studied, which results in several 

hypotheses between constructs that is represented in the final research model. 

2.1 Methodology 

In the process of getting a complete overview of the current knowledge in relevant literature three 

search engines are used: ABI / Inform, Scopus, Google Scholar. In searching these databases, 

combinations of the following keywords were used: 

Project Management; Teamwork; Team design; (Team) Decision Making; (Team) Decision 

Making Efficiency/Accuracy/Quality; (Project) Team performance; (Project) Team efficiency; 

Intrateam coordination; Team-level autonomy; Project control; Project Management; Project 

Management Tools; Transformational leadership; and Empowering leadership. 

In this study the terms group and team are used interchangeably and both are used in searching in 

the database. From the search results, the most relevant papers are selected based on number of 

citations and the journal they are published in. First the abstract was read, after which was decided to 

read the whole article or to discard it. While studying these papers the snowball method (Van Aken, 

Berends, & Van Der Bij, 2009) was applied, which means that notes were made of the relevant 

references and were added to the reading list.  

2.2 Team Decision Making 

Team decision making refers to an ongoing set of activities that involves gathering, filtering, 

processing, integrating, discussing, and communicating information in support of arriving at a task-

relevant decision. The quality of the activity of team decision making is very important for the 

eventual team performance (Donnely & Kezsbom, 1994); (Cannon-Bowers, Salas, & Converse, 1993).  

Teams are thought to outperform individuals on making complex decisions because teams use a 

larger pool of relevant information (Baron & Kerr, 2003), increase opportunities to identify and 

correct mistaken assumptions, factual errors, and reasoning errors (Zimbardo, Butler, & Wolfe, 2003). 

Besides that, they increase opportunities to learn from other members’ perspectives, and build shared 

understandings of the task (Cannon-Bowers, Tannenbaum, Salas, & Volpe, 1995). 

 Measuring the quality of the TDM process 2.2.1

Ilgen, Major, Hollenbeck, and Sego (1995) noted that team decision making criteria could be 

grouped into two types: internally – and externally referenced criteria. The internally referenced 

criteria are characterizations of the feelings and actions of members that occur in the process of 

reaching an outcome. Decision satisfaction, the acceptance of minority opinions, and participation are 

relevant internally referenced decision-making criteria.  

The construct of quality of the TDM process can be measured as a whole with the decision 

satisfaction of team members as proposed by Ilgen et al. (1995). However, it is better to measure the 

process of TDM as a higher-order construct (Becker, Klein, & Wetzels, 2012). Acceptance of minority 

opinions (minority dissent) encourages teams to develop multiple perspectives on issues that 

contribute to higher quality decisions (De Dreu & West, 2001); (Park & DeShon, 2010). TDM 

processes that adequately consider minority opinions result in increased team decision quality and 

team member satisfaction with the team (De Dreu & Beersma, 2001) because teams are encouraged to 

develop multiple perspectives (De Dreu & West, 2001). 
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Participation in decision making is mentioned by De Dreu & West (2001), Anantatmula (2010), 

and Cohen and Bailey (1997) to be important in the team decision making process, independent of the 

kind of team, the task and the group composition.  

Externally referenced criteria focus on the quality of decisions with respect to some external 

organizationally valued standard for evaluation. Information sharing and the quality of communication 

are externally referenced criteria.  The dominant paradigm in decision making research is focused on 

information sharing (Kerr & Tindale, 2004). Information sharing is a central process through which 

team members collectively utilize their available expertise (Mesmer-Magnus & DeChurch, 2009). 

They demonstrate the importance of information sharing to team performance, decision satisfaction, 

and knowledge integration. The quality of the TDM process is dependent on the ability of the team to 

function effectively as a unit by good communication. Good communication is defined as the clear and 

accurate conveying and exchange of information among team members and between team and the 

external stakeholders (Cannon-Bowers, Salas, & Converse, 1993).  

Based on the literature study the following three constructs are the most important factors for the 

multidimensional measurement of the quality TDM process (QTDM): 

- Communication and information sharing; 

- Acceptance of minority dissent;  

- Participation of team members on the TDM process. 

This combined measurement of the QTDM process is compared to the general measure of decision 

satisfaction of the team members.  

H0a: The multidimensional operationalization of the QTDM process can be alternatively measured 

with a unidimensional measure for decision satisfaction. 

2.3 Team Performance 

The team performance can be generally measured in terms of effectiveness, efficiency, adherence 

to budgets and schedules, quality, output, and multiple other measurements (Atkinson, 1999); (Liu & 

Farris, 2010). Team performance can be measured across different organizational levels.  

In the modern business environment determining the team performance is a complex activity. For 

instance, delays in a project are common (Belassi & Tukel, 1996), but can still be considered 

successful. Moreover, a project that is perceived as a success by a manager and team members might 

be perceived as a failure by the client. Apparently there can be ambiguity in determining whether a 

project is a success or a failure.  

The four stakeholders who are important in determining the project team process (Belassi & Tukel, 

1996); (Stuckenbruck, 1987) are the project manager, top management, customer/client, and the team 

members. For this study performance indication by team members and team leaders is considered 

feasible. This is because in this case the top management is not informed in detail about most projects 

and a significant fraction of the projects only has an internal client. 

 Measuring team performance 2.3.1

One of the difficulties with generalizing performance is that it is context specific (Mathieu, 

Maynard, Taylor, Gilson, & Ruddy, 2007). They say that team performance criteria should be: (a) 

carefully tied to the function and tasks of the teams being studied, (b) differentiated into parts rather 

than a general measure, and (c) combined in multiple dimensions. In other words, depending on the 

business goals, a combination of different performance measures should be used in assessing team 

performance. 

In the literature several antecedents of project success are used. Effectiveness or output quality 

describes how well the product responds to the requirements of its users or customers (Liang, Liu, Lin, 
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& Lin, 2007); (Thamhain, 2003), and efficiency refers to adherence to budgets and schedules and 

utilization of resources (Faraj & Sambamurthy, 2006). Goal achievement is the extent to which the 

team achieves the stated team goals (Liu & Farris, 2010). More social and cognitive outcomes are 

important too (DeChurch & Mesmer-Magnus, 2010): motivational states, job satisfaction, and 

innovativeness (Atkinson, 1999). 

Atkinson (1999) concluded in his summarizing paper that the traditional way of measuring a team 

performance only on the “iron-triangle”: adherence to budgets, schedules, and quality is outdated 

(Atkinson, 1999). In this paper two additional criteria are added which should be used to measure the 

success of the project. First is benefits for the organization (e.g. improved efficiency, improved 

effectiveness, increased profits, strategic goals, organizational-learning, and reduced waste) and the 

second is benefits for the stakeholder community (e.g. satisfied customers, social and environmental 

impact, personal development, professional learning, contractors profits capital suppliers, content 

project team, economic impact to surrounding community) (Atkinson, 1999).  

In the current study a test of the most relevant measurements is performed which should be general 

enough to be applicable for all projects in the scope, but on the same time specific enough to measure 

performance on a justified and fair way.  

However, similar to the rating system in schools, team performance can also easily be rated by 

giving it a mark from 1-10. The following hypothesis states that it is possible to simply measure team 

performance with a mark from 1 to 10 as an alternative unidimensional measure for team performance, 

without giving significantly different outcomes than the multidimensional measure. 

H0b: The multidimensional operationalization of team performance can be alternatively measured 

with a rating team performance unidimensionally with a mark from 1 to 10. 

2.4 Organizational Context  

The organizational context is defined as the context of the surrounding organization (Stewart, 

2006). Modern leadership is the ability to motivate and guide people to realize their potential and 

achieve tougher and challenging organizational goals (Robbins, 2001); (Anantatmula, 2010). A real 

project leader would help team members to stay focused on their specific tasks, improve team 

effectiveness and efficiency, ensure the project scope is clearly defined, coordinate resources, and 

interface with other teams (Appelbaum, et al., 2003).  

In this study project leadership is divided in two parts: the application of transformational – and 

empowering leadership for the leadership part, and project control for the management part. 

 Project control  2.4.1

Project control is seen as a part of leadership that covers the management side of a project leader 

including activities like planning, monitoring, and directing. The project team can be controlled by the 

project leader and the top management in different ways and at different moments. This is important 

because research has confirmed that the structured application of project control activities and 

practices clearly enhances the successful delivery of projects (Snijders, Wuttke, & Zandhuis, 2013). 

The team leader, or the team as a whole, checks progress of the project, monitors the process, and 

divides tasks, optionally using a PM tool. From Smets, Langerak, & Rijsdijk (2010) several activities 

belong to project control: Setting guidelines for deliverables (goals) and evaluate convergence to 

those goals in the process, monitoring teamwork by applying cultural control to assure pro-active 

participation of all members and reduce social loafing. Snijders, Wuttke, and Zandhuis (2013) state 

that for managers it is essential to check the quality of work during the whole project, to apply 

constant cost control, and keep an eye on schedule to make sure the project is finished in time 
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(applying temporal leadership). In short, project control can be divided in: Culture control, Quality 

control, Cost control, Schedule performance control, and Goal convergence control. 

The effect of project control on intrateam coordination 

Intrateam coordination is defined by Kozlowski and Bell (2003) as activities required managing 

interdependencies with the team workflow, in other words, the task coordination activities within the 

team (Stewart, 2006). Teams have high intrateam coordination when members depend on each other 

and have a clear communication structure and a way of dividing tasks. Frequent interaction among 

group members, high intrateam coordination, is needed to accomplish performance results (Stajkovic, 

Lee, & Nyberg, 2009).  

When applying project control, thus applying culture-, quality-, cost-, schedule performance-, and 

goal convergence control, the project leader effectively checks the progress of the team. When team 

members realize that (the quality of) their work is being monitored they will have to work with better 

structure and cooperation to reach all the expected standards.  

With using a project management tool to control teams in an appropriate way, project data is stored 

in the tool increasing the structure, quality and speed of communication. Also Kirkman and Rosen 

(1999) found that team-based human resource control (project control) related positively to team 

processes. Furthermore, teams benefit from effective multi-team systems coordination (Kirkman & 

Rosen, 1999); (De Jong, De Ruyter, & Lemmink, 2005); (Mathieu, Maynard, Taylor, Gilson, & 

Ruddy, 2007). It is therefore expected that application of project control mechanisms improves 

intrateam coordination. 

H1: Application of Project Control is positively related to the level of Intrateam Coordination. 

The expectation that project control has a direct effect on intrateam coordination implies that there 

is no direct effect from project control on the quality of the TDM process. In other words, the effect of 

project control activities on the quality of the TDM process are effectively channeled via intrateam 

coordination. This means that intrateam coordination is expected to fully mediate the relation between 

project control and the quality of the TDM process.  

H2: Intrateam Coordination fully mediates the relation between Project Control and the quality of 

the TDM process. 

 Use of PM tool as moderator 2.4.2

A tool which can be used to control a project is called a project management (PM) tool. There are 

project management tools available in various kinds. The effect of the PM tools is increased quality 

and speed of communication and clarity. Within Docdata digital communication takes place via IBM 

Lotus Notes
2
, where e-mail, calendars and cases (small scale projects) can be shared. Besides that, 

there is the possibility to create a folder on the shared disk. At this moment, no professional specific 

PM tool is commonly used within the company. 

Turner and colleagues (2009) concluded that the bigger a company gets, the stronger the need for 

the use of PM tools gets. Although there are various tools with different goals, in general a PM tool 

helps the project manager to set clear goals and objectives, keep an eye on the planning, monitor and 

control activities, and allocate resources (Turner, Ledwith, & Kelly, 2009). For this reason it is 

expected that the use of these kinds of PM tools strengthen the relationship between project control 

and intrateam coordination. Therefore the construct use of PM tool is used as a moderating variable. 

H1a: The use of PM tool strengthens the relationship between Project Control and Intrateam 

Coordination. 

                                                      
2
 IBM Lotus Notes is a platform for all employees of Docdata. It is mainly used for e-mail, contact database, 

calendar and for setting up meetings. 
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 Transformational- and empowering leadership 2.4.3

The leader is important in motivating people and creating an effective working environment 

(Anantatmula, 2010). Transformational leadership motivates team members to perform beyond their 

functional expectations to achieve the innovative outcomes expected of project teams (Keller, 2006). 

Burns (1987) described transformational leaders as people who work to increase the salience and 

importance of the group, providing members with reasons to sacrifice their own self-interest for the 

greater good of the group, community, and society. Transformational leaders inspire team members to 

become more effective in pursuing collective goals (Bass, Avolio, Jung, & Berson, 2003). 

Transformational leaders articulate ambitious collective goals and encourage followers to accept them. 

They also support followers in working toward the goals, such as by acting as a role model, 

stimulating them to engage in analysis, showing concern for them as individuals, and encouraging 

teamwork (Podsakoff, MacKenzie, Moorman, & Fetter, 1990). 

Zhang and Bartol (2010) define empowering leadership as “the process of implementing conditions 

that enable sharing power with an employee by delineating the significance of the employee’s job, 

providing greater decision-making autonomy, expressing confidence in the employee’s capabilities, 

and removing hindrances to performance”. It encourages the participation of team members to 

maximize more clearly defined team outcomes (Faraj & Sambamurthy, 2006), knowledge sharing, and 

motivational outcomes (Hare, 1981). 

Together, by applying both transformational - and empowering leadership (TREL) the team 

members are expected to be more motivated, included, stimulated, and inspired, to value the group’s 

goals over their own self-interest, and to feel more confident and responsible for the decision making 

and eventually the group performance. 

The effect of empowering- & transformational leadership on team-level autonomy 

Team-level autonomy is concerned with how tasks are coordinated with other parts of the 

organization. Autonomy on the team level is defined as the extent to which a team has power to decide 

on performing work activities and planning resources in performing tasks to reach the goals. Team-

level autonomy is frequently achieved through empowering workers with greater information and 

decision-making autonomy (Spreitzer, 1995). 

When project leaders apply empowering leadership they motivate team members by giving them 

more autonomy (Zhang & Bartol, 2010) and establishing trust by giving freedom in making decisions 

and communicating expectations (Anantatmula, 2010). Following the definition of Zhang and Bartol 

(2010) of empowering leadership, team members must feel more team-level autonomy. Crucial 

condition is that the team leader shares relevant information with the team members.  

By applying both transformational - and empowering leadership, the team will have more 

information available for making decisions and therefore feel more autonomy in decision making. 

Besides that, the team members will feel more confident and responsible for the eventual decision.  

H3: Application of Transformational - and Empowering Leadership is positively related to Team-

level Autonomy. 

The expectation that application of transformational – and empowering leadership has a direct 

effect on team-level autonomy implies that there is no direct effect from TREL on the quality of the 

TDM process. In other works, the effect of applying transformational – and empowering leadership 

activities on the quality of the TDM process is effectively channeled via team-level autonomy. This 

means that team-level autonomy is expected to fully mediate the relation between TREL and the 

quality of the TDM process.  

H4: Team-level Autonomy fully mediates the relation between Transformational - and Empowering 

Leadership and the quality of the TDM process. 
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2.5 Task Design 

The project teams’ task determines the workflow structure and coordination demands necessary for 

accomplishing individual and team goals and resolving task requirements. Good task design leads to 

appropriately aligned team action processes, which is an enabler of team effectiveness. The extent to 

which team processes align with task demands is a function of team learning, skill acquisition, and 

development (Kozlowski & Ilgen, 2006). The two factors of team design considered in this study are 

intrateam coordination and team-level autonomy.  

 The effect of intrateam coordination on QTDM 2.5.1

High coordination improves intrateam processes by better communication, building feelings unity, 

and reducing social loafing (Stewart, 2006). Designing teams with high coordination encourages team 

members to work together closely and develop shared expectations and norms for appropriate 

behavior. Increased levels of intrateam coordination are desirable for teams working on non-repetitive 

creative and dynamic tasks (Stewart, 2006) and is therefore required for the tasks that project teams 

have at Docdata. 

Research on TDM (Hollenbeck, et al., 1995) indicated that team members whose recommendations 

on decisions are uncorrelated or negatively correlated provide more value than do team members 

whose recommendations are all similar. With high intrateam coordination, the structured way of 

communicating makes sure that the uncorrelated or negatively correlated recommendations are 

optimally used in the TDM process because there is acceptance of minority dissent and more 

participation in team decision making. Better communication, clear task division and goals, and 

feelings of unity are associated with a higher quality of work (appropriate behavior) delivered by all 

individual team members. When team members realize that there is interdependency among team 

members and are therefore motivated to communicate and work together closely a higher quality of 

the TDM process is expected:  

H5: Teams with a high level of Intrateam Coordination will have a higher quality of the TDM 

process. 

In this research project central construct of QTDM is considered so important that is serves as a 

channel of explaining the influence of other constructs on team performance. More specifically, it is 

expected that the influence of intrateam coordination on team performance is effectively channeled via 

the quality of the TDM process. It is expected that an increase in team performance with a higher level 

of intrateam coordination is fully explained by the increase in the quality of the team decision making 

process: 

H6: The quality of the TDM process fully mediates the relation between Intrateam Coordination 

and Team Performance. 

 The effect of team-level autonomy on QTDM 2.5.2

Bourgault, Drouin, and Hamel (2008) found that team-level autonomy is a critical dimension in 

TDM processes. Higher levels of collective autonomy should also improve team performance by 

increasing the information held by team members (Spreitzer, 1995). Increased autonomy thus appears 

to be helpful for teams (Stewart, 2006). Making the decision making process more accurate when 

more information is held by team members. More autonomy of the team in making decisions brings 

automatically more responsibility of the consequences of that decision. This feeling of responsibility 

for the team will enhance the team’s desire of delivering a high quality team decision. By more 

autonomy team members participate more in the process (Bourgault, Drouin, & Hamel, 2008). When 
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team members feel more autonomy in the decision they feel that it is more their own decision, most 

probably increasing the eventual decision satisfaction. Therefore, the following hypothesis is: 

H7: Teams with a high level of Team-level Autonomy will have a higher quality of the TDM 

process. 

Additionally, Cohen and Bailey (1997) did not find a significant relationship between team-level 

autonomy and performance for project teams. As with H6, it is expected that the influence of team-

level autonomy on team performance is effectively channeled via the quality of the TDM process. 

That is, an increase in team performance with a higher level of team-level autonomy is fully explained 

by the increase in the quality of the team decision making process: 

H8: The quality of the TDM process fully mediates the relation between Team-level Autonomy and 

Team Performance. 

2.6 The effect of QTDM on Team Performance 

Plenty studies that found support for the association between the QTDM process and Team 

Performance as can be seen in Table 2-1. 

Table 2-1: The influence of factors of TDM on team performance 

Factor Valence  Author(s) 

Decision making skills +  (Katzenbach & Smith, 1993). 

Communication +  (Park & DeShon, 2010); (Thamhain, 2003);  

(Appelbaum, et al., 2003). 

Information sharing +  (Drouin & Brougault, 2013). 

Expression of minority opinion +  (Park & DeShon, 2010); (De Dreu & West, 2001). 

Participation in decision making +  (De Dreu & West, 2001). 

 

Effective communication creates bridges between diverse stakeholders involved in a project and 

connects different levels of expertise and various perspectives and interests in the project execution 

(Snijders, Wuttke, & Zandhuis, 2013). Information sharing is essential for the quality of the decision 

making process, which is also proven to be related to effective teamwork (Drouin & Brougault, 2013). 

Above all, participation of team members in the process of TDM is essential for team performance 

measures according to De Dreu and West (2001). De Dreu and West (2001) add that not only the 

acceptance of expressing a minority opinion stimulates creativity and divergent thought, which 

together with participation in decision making can lead to more innovative solutions and therefore a 

higher team performance.  

In this study team performance is considered a higher-order measure of a combination several other 

constructs as explained in paragraph 2.3.1. Altogether, the final hypothesis is: 

H9: A higher quality of the TDM process is positively related to Team Performance. 

2.7 Group Composition  

The last design feature as input for team design is the composition of the team. Often the 

composition of teams is based on what, and how many, individual members can bring to the group in 

terms of skill, ability, and function (Barrick & Mount, 1991) to do the work which is estimated to be 

done. The two factors on group composition are, as stated earlier, team size and the team functional 

heterogeneity. The two factors are used as moderating variables in the current research project.  
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 Team size as moderator 2.7.1

Kozlowski & Bell (2003) concluded that the benefits of a larger team likely depend on the nature 

of the team and its environment, and are dependent on contextual factors like the size of the task, the 

task complexity, as well as the team work-requirements. In other words, the optimal team size is 

context dependent. 

Factors to take into account in determining the optimal team size are: (1) the types of tasks 

involved; (2) the ability of those carrying out the tasks; (3) the complexity of the tasks; and (4) the 

amount of communication needed within the team and across teams (Balkwill & Freeman-Bell, 1996); 

(Van Oorschot, Akkermans, Sengupta, & Van Wassenhove, 2013).  

Curral, Forrester, Dawson, and West (2001) state that teams are most effective when they have 

sufficient, but not more, members to perform the given task. To determine the optimal team size, the 

management has to cope with the trade-off of advantages, and disadvantages of adding more team 

members. The benefits and costs of using larger teams are displayed in Table 2-2. 

Table 2-2: Benefits and costs of having a larger team 

Benefits Costs 

- More able to obtain resources, such as time, 

energy, expertise and money (Hill, 1982); 

(Stewart, 2006); (Alnuaimi, Robert, & 

Maruping, 2010). 

- Better able to accomplish large and complex 

tasks (Nicholas, 2004).  

- Higher effectiveness (Campion, Medsker, & 

Higgs, 1993). 

- Facilitates social loafing and more complex 

constructive interaction (Stewart, 2006); 

(Alnuaimi, Robert, & Maruping, 2010). 

- Slower decision making (Nicholas, 2004). 

- Negative impact on the clarity of objectives and 

lower levels of participation (Curral, Forrester, 

Dawson, & West, 2001). 

- Less social interaction (Hare, 1981). 

- Greater difficulty developing and maintaining 

role structures (Gersick & Hackman, 1990); 

(LePine, 2003). 

Larger teams turn out to have coordination and efficiency issues while there is also a minimum 

amount of team members needed to be able to complete the work. Therefore it is expected that an 

increasing team size makes the specific relationship between intrateam coordination and the measures 

of team decision making (communication and information sharing, acceptance of minority opinion, 

participation in decision making) improve until communication and participation difficulties arise. 

Therefore it is expected that an increasing team size has an inverted U effect on the relation between 

intrateam coordination and the quality of the team decision making process. In other words, first the 

effect will get stronger until it reaches an optimal team size and then it will start affecting the 

relationship negatively. The next hypothesis is therefore: 

H5a: An increasing Team Size has an inverted U effect on the relationship between Intrateam 

Coordination and the quality of the TDM process, so that it first strengthens the relationship, and later 

affects it negatively. 

 Team functional heterogeneity as moderator 2.7.2

Team functional heterogeneity is defined as “the diversity of organizational roles embodied in the 

team” (Jackson, 1992). A team is characterized as possessing functional heterogeneity if different 
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professionals are grouped together as a multidisciplinary team where the members differ on 

competencies, functional background, and experience (Somech, 2006).   

Drouin and Bourgault (2013) argued that the composition of a team is a key aspect for project 

success. They say that individuals with functional diverse backgrounds must be assigned to teams in 

order to enhance the quality of the TDM process. There are arguments in favor of having a 

heterogeneous team working on a creative task (Guzzo & Dickson, 1996); (Jackson, May, & Whitney, 

1995); (Ancona & Caldwell, 1992) or in an uncertain and dynamic environment (Stewart, 2006); 

(Higgs, Plewnia, & Ploch, 2005). Since most of the benefits and costs of a more functional 

heterogeneous team affect the influence of the individual factors of team decision making on team 

performance the moderating effect is expected to influence this specific relation. The benefits and 

costs of using a more functional heterogeneous team are displayed in Table 2-3. 

Table 2-3: Benefits and costs of having a more functional heterogeneous team 

Benefits  Costs 

- Higher absorptive capacity, more diverse 

expertise allows them to apply a broad array of 

information and knowledge (Ancona & 

Caldwell, 1992); (Dahlin & Weingart, 1996); 

(Lovelace, Shapiro, & Weingart, 2001).  

- Higher creativity due to diverse viewpoints 

and skill sets (Stewart, 2006); (Cohen & Bailey, 

1997). 

- More conflict and less efficient communication 

(Stewart, 2006); (Knight, et al., 1999); (Pelled, 

Eisenhardt, & Xin, 1999). 

- Reduced information sharing (Ancona & 

Caldwell, 1992); (Mesmer-Magnus & DeChurch, 

2009). 

- More stress and lower group cohesiveness 

(Mesmer-Magnus & DeChurch, 2009). 

  

The relationship between team functional heterogeneity and the quality of the team decision 

making process and team performance seems to be positive for the non-repetitive and relative complex 

projects at Docdata. However, because of the arguments supporting more homogeneous teams there is 

a limit on the positive effect on the QTDM process and team performance. The direct relation between 

team functional heterogeneity and team performance shows to be consistently weak (Stewart, 2006) 

and is complex because individual characteristics do not aggregate in a linear fashion (Kristof-Brown 

& Stevens, 2001). This conflicting evidence suggests that functional heterogeneity does not in itself 

promote the team’s outcomes.  

Therefore it is expected that team functional heterogeneity has an inversed U shaped effect on the 

relationship between the quality of team decision making and team performance. Therefore the 

following hypothesis is: 

H9a: Increasing Team Functional Heterogeneity has an inverted U effect on the relationship 

between the quality of the TDM process and Team Performance, so that it first strengthens the 

relationship, and later affects it negatively. 

2.8 Research Model 

The design of the research model is based on the above stated hypotheses. All hypotheses are 

displayed in the research model in Figure 2-1. 



16 

 

Task Design

Organizational Context Team-level Autonomy

Project Control

Intrateam Coordination

Quality of the Team 
Decision Making 

Process
Transformational- and 

Empowering Leadership

Group Composition

Team Functional 
Heterogeneity

Team Performance

H1 (+)

H3 (+)

H5 (+)

H7 (+)

H9 (+)

Team Size

Input OutputProcess

H5a (Inv U)

H9a (Inv U)

Use of PM Tool

H1a (+)

H6 (0)

H8 (0)

H2 (0)

H4 (0)

 

Figure 2-1: Research model including hypotheses 
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3. Methodology 
In this chapter the methodology of research is explained. This study was split into a qualitative and 

a quantitative part. First the qualitative part, consisting of interviews, and a case-study of a current 

project is explained. Thereafter, the quantitative part existing of a questionnaire is described. 

3.1 Interviews 

As an introduction to the company, getting a clear view of the internal organization was important. 

Business documents (e.g. business strategy, annual report, company website) were studied and five 

days of working in the operations department were done.  

After the introduction, semi-structured interviews (Van Aken, Berends, & Van Der Bij, 2009) were 

performed in the first months of the research project. The interviewees were selected based on input of 

the company supervisors. The basis of selection was to have six experienced people, looking with 

different functional viewpoints at project work in the organization. Two IT Project Managers, a Senior 

Project Manager, a Manager Projects & Engineering, a Manager Operations Inbound, and a CRM 

Project Member were interviewed. 

Goal of the interviews was to get a clear image of the various viewpoints on project management 

within the organization and to find information relevant in interpreting the results to be found in the 

quantitative part of the study. The interviews were important in assessing and enhancing 

organizational support for the project (Van Aken, Berends, & Van Der Bij, 2009).  

The prepared list of questions was sent to the interviewees one or two days before the interview. 

The duration of the meetings was always between 45 minutes and one hour. After the interview the 

interviewees were thanked and offered the opportunity to stay up to date on the research project. The 

first part of the interview contained mainly general questions about experience and responsibilities 

within the organization. After the introductory part, a series of questions of the interview were 

structured along the constructs in the research model, respectively concerning group composition, 

project control, leadership, coordination, and autonomy. Thereafter, questions about team decision 

making were asked, followed by questions about team performance and how to measure team 

performance. The list of (Dutch) questions can be found in Appendix A. 

3.2 Case-Study 

The case-study was started to experience the organizational processes from within. The goal was to 

get insight in how project work is performed within the company and ultimately to explain 

relationships found in the quantitative part of the study. 

 Case description 3.2.1

A relevant project was followed since the start of the second month of the study. The project of 

building a new warehouse was selected because it was considered the best option because it was a 

project with high priority and intensive teamwork and because it had a proposed Go-Live date around 

the end of the current research project. 

When the study started, the project was already well advanced. The extra space of the new hall was 

needed to be able to cope with the predicted capacity increase in the next years of a big client of 

Docdata. It was a big project where input on various points in time from almost all departments of the 

company was needed.  

A project manager was responsible for the organization of biweekly meetings, communication, and 

the overall planning. The project manager spent almost a quarter of her time on managing the project. 



18 

 

The team was formed by several engineers, with each of them responsible for a different part of the 

design of the interior of the hall. Besides that, experienced (operational) managers attended the 

meetings to share their experience and to participate in decision making. At several points in time also 

other departments, for example IT, were involved in the project. 

 Participation in the project 3.2.2

During the project there was regular contact with the project manager and members individually. 

Notes were made of the meetings, focusing on the relevant issues of this study. Special focus was on 

project control, leadership activities, coordination of tasks and responsibilities, and the decision 

making processes. The results of both the interviews and the case-study are used to check if they are in 

line with the results of the questionnaire. In chapter 4 the results are described.  

3.3 Questionnaire 

The quantitative, and most elaborate, part of the research project was based on a questionnaire. In 

the following paragraphs the sample (selection), procedure, measurement scales and model, and 

method for statistical analysis are described.  

 Sample selection 3.3.1

A project list was produced with projects which were performed since the start of 2013. This list 

was based on input from the company supervisor, and several other stakeholders of the research 

project. In preparing the project list, several conditions were used in the selection of suitable projects 

for analysis. The guidelines were the following: 

- The project needs to be relevant for the study. In collaboration with the company supervisors it was 

decided which project would suit the study concerning business impact or the volume of work done by 

the project team. 

- The list must contain all kinds of projects performed in the organization. Therefore extra input was 

asked to also add IT - and technical projects to the list. 

From this project list the team leaders and team members have been identified based on 

information from supervisor Leroy Dumas or the responsible project managers. A total of 23 teams 

have been selected for the analysis, in total containing 113 participants (average team size just below 

5). 

 Distribution procedure 3.3.2

 The people who participated in the selected projects were contacted via an in-company 

announcement e-mail at least a week before the questionnaire was to be distributed. The potential 

participants were introduced with the objectives of the current study. In this announcement the 

relevance of the project for the company was emphasized. 

A link to the online questionnaire was sent to all informants to assure anonymity. One week after 

distribution, a reminder was sent to maximize the number of participants. On top of that, people who 

participated in three or more selected projects were contacted to make a physical appointment to make 

sure that for all the projects the questionnaire was completed. No notes were made by the researcher 

and the researcher stayed neutral when questions were asked. A full month was reserved to collect all 

data. Because of the organizational support for the project and the pro-active distribution, it was 

expected that most potential participants would complete the questionnaire. For both team members 

and team leaders an identical questionnaire was distributed. 
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 Questionnaire Design 3.3.3

The questionnaire was designed using Google Forms
3
. This tool is easy to use, offers various ways 

of posing questions, produces an aesthetically good looking questionnaire, and finally, it translates the 

completed questionnaire into a clear spreadsheet. 

In this study, the project members and project leaders are asked to rate input, processes, and 

outcomes on the team level. The unit of theory and analysis is the team (LePine, Hollenbeck, Ilgen, & 

Hedlund, 1997). For this reason, the wordings in some questions were slightly adjusted to focus on the 

team. 

After completing a first draft of the questionnaire it was checked by all supervisors and three fellow 

students. Main remarks were focused on the removal of ambiguity in some questions and answering 

possibilities. In Figure A-1 in the Appendix an example (Dutch) can be seen of the selected way of 

answering. Besides that, there was a desire on limiting the size of the questionnaire, since some project 

members participated in multiple projects and therefore had to fill it in multiple times. In designing the 

questionnaire, special attention was on ease of use and a logical flow of questions. Several tests have 

been performed to make sure that the time to fill in the questionnaire had an absolute maximum of 10 

minutes. 

The first page of the questionnaire gives a short introduction of the project and informs respondents 

that it will take between 5 and 10 minutes to complete the questionnaire. It is also stressed that the 

responses will be processed discretely and that anonymity is guaranteed. Additionally, demographic 

questions were posed.  

The core part of the questionnaire consists of blocks of questions on team functional heterogeneity, 

project control, transformational- and empowering leadership, intrateam coordination, team-level 

autonomy, acceptation of minority dissent, participation, communication and information sharing, 

decision satisfaction, and various determinants of measuring team performance. Most of these blocks 

of questions are based on validated measurement scales from the literature. A description of the 

measurement scales is given in the following paragraph.  

The questionnaire is closed with a word of thank and the opportunity for the participants to stay 

informed on the project is given.  

 Measurement 3.3.4

Top tier journals were analyzed to find validated measurement scales for the constructs in the 

model. For nearly all constructs a validated measurement scale was found, of which a detailed list is 

provided in Table A-2 in the Appendix.    

Since the questionnaire had to be in Dutch, English scales were translated. The translation was 

checked by two fellow students. One of them checked the English to Dutch translation, another tried to 

translate the Dutch back into English. Based on their feedback some wordings were adjusted.  

For all operationalizations of constructs in the model a 5 point Likert-scale ranging from “Strongly 

Disagree” to “Strongly Agree” is adopted unless otherwise stated in Table A-2 in the Appendix. This 

was done to improve the consistency and user-friendliness of the questionnaire. 

The advantage of using multiple items to measure a construct gives a better representation of the 

concept in terms of reliability. Each item can contain a measurement error, the more items are tested, 

the more errors will cancel each other out. On top of that, by using multiple items it is possible to 

correct for the biasing effects of measurement error, by analyzing the measurement and structural 

model simultaneously. Becker et al. (2012) argue that the use of higher-order constructs allow for 

more theoretical parsimony and to reduce model complexity. Moreover, hierarchical latent variable 

                                                      
3
 Google Forms (https://docs.google.com/forms/create) 
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models, which are models containing higher-order constructs, allow matching of constructs with the 

same level of abstraction. Therefore three higher order constructs are used: transformational – and 

empowering leadership, quality of team decision making process, and team performance.  

Input scales 

From Campion and colleagues’ (1993) paper the scale for the moderating variable team functional 

heterogeneity (TFH) is used. In these questions the participants were asked to rate the team in terms of 

variability in expertise, backgrounds, experiences, skills, and abilities. Additionally, TFH is measured 

with a Blau index (Blau, 1977), calculated for the functional background and the working department 

of team members. Finally, the standard deviation of tenure in the team is also used to come to a full 

measure of TFH in the team. In Table A-1 in the Appendix these measures can be found. 

The construct project control (PC) is defined as the management activities of a project leader. No 

measurement scale existed in the literature, but the questions in this self-developed scale are based on 

Smets et al. (2010) and Snijders et al. (2013). The questions test for Culture control (“The project 

manager assures pro-active participation of all members”.), Quality control (“The project manager 

checks the quality of work”.), Cost control (“The project manager applies cost control”.), Schedule 

performance control (“The project manager keeps an eye on the schedule”.), and Goal convergence 

control (“The project manager evaluates convergence to those goals in the process”.). 

The measurement of the construct transformational- and empowering leadership (TREL) is based 

on two validated scales, each measuring one of the styles. Transformational leadership (TRL) is based 

on the Dutch CLIO (Charismatic Leadership In Organizations) instrument by de Hoogh, den Hartog, 

& Koopman (2004). An English translation is found in Table A-2 in the Appendix. Empowering 

leadership (EML) is operationalized with the scale developed by Ahearne, Mathieu, & Rapp (2005). 

The four questions each address a part of empowering leadership: enhance the meaningfulness, foster 

participation, expressing confidence in higher performance, and providing autonomy from 

bureaucratic constraints. The higher-order construct TREL, is considered a type II hierarchical 

construct (Becker, Klein, & Wetzels, 2012), with reflective first-order constructs (EML & TRL) and a 

formative second-order construct (TREL). 

No validated measurement scale was found for assessing intrateam coordination (IC). A new scale 

was developed from three questions from the “coordinated action scale” from Gevers and Peeters 

(2009). The additional question: “Interaction between members happens frequently and on a structured 

way”, was added to make the measurement scale fit better with the definition of the construct. 

The team-level autonomy (AU) scale was adopted from Schepers, Falk, de Ruyter, and de Jong 

(2012). Three questions measure the construct, including the question: “In this project we can select 

different ways to do our work”. 

Process scales 

A thorough literature research resulted in various measurement scales for team decision making. 

However, no scales fit the exact definition of the quality of the process of team decision making. 

Therefore this construct is split into acceptance of minority dissent, participation in decision making, 

communication and information sharing, and alternatively decision satisfaction as supported by the 

literature review.  

The quality of the decision making process is also considered a type II hierarchical construct, as 

displayed in Figure 3-1 (Becker, Klein, & Wetzels, 2012). The first-order constructs (Q:AM; Q:PA; 

and Q:CO) are reflective measures. However, the three constructs together build up the parts of 

QTDM, so this is considered a formative measure. 

The acceptance of minority dissent (Q:AM) is operationalized by a Dutch scale representing 

psychological safety (Lingsma & van der Meer, 2008). Wordings are slightly adjusted to make the 
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scale fit with the unit of analysis: the team. An example question is: “The project members can discuss 

problems and difficult issues”. 

An existing, and often used scale of Campion, Medsker, and Higgs (1993) of measuring 

participation (Q:PA) is used. The question: “Members of my team are very willing to share 

information with other team members about our work” from the communication scale (Campion, 

Medsker, & Higgs, 1993) is used in the following block of questions about communication and 

information sharing (Q:CO). The other two questions from that scale were not selected because 

“Teams enhance the communication among people working on the same product” was considered too 

general, and “Members of my team cooperate to get the work done” is more focused on cooperation. 

To complete a proper measurement scale for the construct communication and information sharing 

four questions are added. Two questions came from the communications scale of Lingsma and van der 

Meer (2008) and two from the information elaboration scale of Johnson et al. (2006).  

Two questions are used as an alternative test to determine the general decision satisfaction (Q:DS) 

of project members on the process of decision making. The original two questions from Kuhn and 

Poole (2006) are slightly adapted in wordings, for example: “Overall, the team was satisfied with the 

decisions”. The Q:DS construct is used as a unidimensional alternative for QTDM to test whether the 

quality of the team decision making process can simply be measured by asking for the general 

decision satisfaction of team members. 

Ind1FO1

Ind2FO1

Ind3FO1

Ind1FO2

Ind2FO2

Ind3FO2

FO1

FO2

SO

 

Figure 3-1: Type II second-order construct 

Output scales 

As concluded from paragraph 2.3, team performance can be measured in various ways. Next to the 

traditional iron triangle: Quality, Cost, Schedule (Atkinson, 1999) also different ways should be used 

to determine the project performance on a fair manner. According to Atkinson (1999) the performance 

should also be evaluated on organizational benefits and benefits to the stakeholder community.  

Team performance (TP) is a higher-order construct built from TP:P, TP:G, and TP:M, and is a type 

II construct (Becker, Klein, & Wetzels, 2012). The self-developed first block of questions, concerning 

more traditional measures (TP:M), asked participants to rate team performance on a 1-5 Likert scale 

from “Very Bad” to “Very Good” on goal convergence, efficiency, quality, planning, and costs. 

The second block of measures on team performance posed three questions about perception on 

team performance (TP:P). The first question asked participants to rate the quality of the team, based on 

Ammeter and Dukerich (2002). The other two questions were self-developed based on the interviews 

from what was considered important in rating project performance. An example question: “The team 

was a high performance project team”. 

Hereafter, participants were asked to answer five questions on the general benefits for the 

organization and stakeholder community (TP:G). This scale is self-developed, based on the outcomes 

of the interviews. The first and fifth questions are about general working satisfaction, the second and 

third one about motivation and inspiration, and the fourth question is about knowledge and skills 
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development. An exemplary item is: “The project has contributed to my general satisfaction of my 

work at Docdata”. 

Finally, participants are asked to rate the project on overall performance on a scale from 1 to 10, 

with the 10 as the highest possible mark. Similar to the measurement of QTDM by the testing the 

decision satisfaction, it is tested that total team performance can be measured with an unidimensional 

judgment of performance by the team members and – leader. 

Additional scales 

Additionally, two scales were added to the questionnaire to be able to analyze the usefulness (PM1) 

and the ease of use (PM2) of project management tools. First, participants were asked to choose which 

project management tools were used during the project. Two levels are indicated based on the results 

of the interviews. Some (small) projects used only personal meetings, e-mail and simple Office 

documents, and this was indicated as the lowest level (Level 0) of PM tool usage. When participants 

chose this option, the questions about ease of use and usefulness were skipped. Level 1 PM tool usage 

consists of usage of the shared project map on the shared disk, caselog (a tool to follow progress and 

share documents in Lotus Notes), standardized advanced Excel documents, or the use of a professional 

PM tool for specific projects. The information gained with these questions is used as input for the 

moderating variable use of PM tool. Level 0 represents the low level of PM tool usage, level 1 together 

both represent a high level of PM tool usage. 

Both the measurement scale for perceived usefulness as well as for perceived ease of use is based 

on the paper of Schepers, de Jong, Wetzels, & de Ruyter (2008). For each scale one question is left out 

because in both cases two items were nearly identical, to limit the size of the questionnaire.  

Reflective, formative -, and higher-order measures 

The measurement scales in the research model can either be defined as reflective or as formative. 

Reflective indicators are observed variables with a high expected intercorrelation. The underlying 

construct is assumed to cause the values that manifest in the observed variable (Lowry & Gaskin, 

2014). An example of a reflective measurement scale is Team-level Autonomy. The scale exists of 

three similar questions measuring the same latent variable: 

- “In this project we can select different ways to do our work.” 

- “In this project we make our own choices without being told by management.” 

- “In this project we have a considerable amount of independence and freedom to decide how to go 

about our work.” 

Formative indicators, however, are variables measuring an assumed cause of or component of a 

latent construct. The latent construct is defined by a function of its indicators, and would therefore 

change conceptually when one indicator would be omitted (Lowry & Gaskin, 2014). Formative 

constructs are better viewed as indices where each indicator is a potential contributing cause. For 

formative measurements no internal consistency is required (Hair, Black, Babin, & Anderson, 2010).  

For this reason formative measures should be tested for validity on a different way, which is described 

in paragraph 3.4.2. An example of a formative construct is the quality of the TDM process. It is 

measured with questions about acceptance of minority dissent (e.g. “The project members can discuss 

problems and difficult issues.”), participation (e.g. “All project members in this team get a chance to 

participate in decision making.”), and communication and information sharing (e.g. “Relevant 

information is openly shared with all project members.”) which are all conceptually distinctive and are 

not expected to intercorrelate based on the literature review in paragraph 2.2.1. 

The model includes three higher-order constructs, for the best theoretical parsimony (Becker, 

Klein, & Wetzels, 2012). The constructs TREL, QTDM, and TP are defined as type II of hierarchical 

latent variables (Becker, Klein, & Wetzels, 2012) as displayed in Figure 3-1. This means that the 
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construct is multidimensional operationalized as ‘reflective-formative’. TREL has two formative 

dimensions (EML & TRL), each having reflective indicators. The same accounts for QTDM which 

has Q:CO, Q:PA, and Q:AM as formative dimensions. Finally, TP is constructed by TP:P, TP:G, and 

TP:M. 

3.4 Data Analysis 

To be able to analyze the data from the questionnaire on a meaningful way, it must be determined 

what statistical method of analysis fits the research model best. The primary role of statistical 

techniques is to determine the probability that the pattern of data collected is caused by the theory 

being tested or just occurred by chance. The determination of the right technique is of paramount 

importance for testing theory (Lowry & Gaskin, 2014). 

The decision to use structural equation modeling (SEM) is because multiple dependent 

relationships are tested, with multiple dependent variables. Excluding all other multivariate 

techniques, including regression and MANOVA (Hair, Black, Babin, & Anderson, 2010).  

 Structural equation modeling 3.4.1

SEM is a commonly used method, much of SEM’s success can be attributed to the method’s ability 

to evaluate the measurement of latent variables, while also testing relationships between latent 

variables (Babin, Hair, & Boles, 2008). The use of SEM has many well-known advantages over other 

techniques, as it allows for estimation and evaluation of an entire conceptual model rather than mere 

testing of individual hypotheses (Shackman, 2013). Besides that it is more suited to model latent 

variables, indirect effects, and multiple group moderation of multiple effects compared to first 

generation techniques like ANOVA, regression and t-tests (Lowry & Gaskin, 2014). 

A SEM model exists of a structural and a measurement model. In the structural model, also called a 

path model or inner model, the various relationships between the variables are displayed. The paths are 

hypothesized correlations between variables representing the causal and consequent constructs of a 

theoretical proposition (Lowry & Gaskin, 2014).  

The measurement model, indicator model, or outer model, enables to use several indicators 

(manifest variables) for a single construct (latent variable). Confirmatory factor analysis is used to 

assess the contribution of each scale item as well as how well the scale measures the concept (Hair, 

Black, Babin, & Anderson, 2010).  

Structural equation modeling analysis can either be based on analysis of variance (SEM-CB) or – 

covariance (SEM-PLS). Theoretically there are four reasons to use SEM-PLS over SEM-CB (Hair, 

Sarstedt, Hopkins, & Kuppelwieser, 2014): No distributional assumptions, small sample sizes, 

formative measurement of latent variables, and the consistency with the model and study objective. 

All those reasons apply to this research project.  

The reason that SEM-PLS has soft distributional assumptions is because it maximizes the 

explained variance of the endogenous latent variables by estimation partial model relationships in an 

iterative sequence of ordinary least squares (OLS) regressions (Reinartz, Haenlein, & Henseler, 2009). 

An important characteristic of SEM-PLS is that it estimates latent variable scores as exact linear 

combinations of their associated manifest variables and treats them as perfect substitutes for the 

manifest variables. Estimating models via a series of OLS regressions implies that SEM-PLS releases 

the assumption of multivariate normality needed for maximum likelihood based SEM estimations 

(Fornell & Bookstein, 1982). 

The small sample size relative to the number of relationships and variables in the model make 

SEM-PLS the most suitable statistical method. Reinartz et al. (2009) corroborated that SEM-PLS 

achieves high levels of statistical power even if sample size is relatively small (i.e. 100 observations). 
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The minimum required sample size is based on two conditions (Barclay, Higgins, & Thompson, 

1995):  

- The sample size should be at least ten times the largest number of formative indicators used to 

measure one construct. 

- The sample size should be at least ten times the largest number of inner model paths directed at a 

particular construct in the inner model.  

Since the research model also contains formative higher-order constructs, analysis with the SEM-

PLS method is preferred (Hair, Hult, Ringle, & Sarstedt, 2014); (Lowry & Gaskin, 2014).  

The last reason to use SEM-PLS is a fit with the study objective. Hair, Ringle, and Sarstedt (2011) 

say that SEM-PLS would be the right choice if the goal is identifying key ‘driver’ constructs and if the 

research is an extension on existing structural theory. This fits with the goal of this research to study 

the mediation of the quality of the team decision making process and the identification of important 

measures of team performance for Docdata. Altogether, there is plenty reason to say that applying 

SEM-PLS is the right choice for this study. 

In the next part the SEM-PLS algorithm is explained, serving as basis for the steps to be taken in 

getting results from the analysis. 

  SEM-PLS 3.4.2

SEM-PLS Algorithm 

SEM-PLS is a causal modeling approach aimed at maximizing the explained variance of the 

dependent latent constructs applied to test complete theories. The SEM-PLS algorithm iteratively 

solves the blocks of the measurement model in the first step, and then estimates the path coefficients in 

the structural model (Esposito Vinzi, Trinchera, & Amato, 2010). It can therefore been seen as a 

method with two stages (Lohmöller, 1989). The short explanation of the separate steps in the 

algorithm is described in Table B-1 in the Appendix. A more elaborate description about the algorithm 

can be found in the paper of Hair, Ringle, and Sarstedt (2011).  

SEM-PLS Procedure 

After all data is checked for missing values, outliers, and assumptions it is ready for the SEM-PLS 

procedure. Based on Lowry & Gaskins paper (2014) a scheme of necessary steps is made. This is 

applicable for all SEM-PLS models containing second-order constructs. This scheme can be found in 

Figure 3-2.  

Step one: Specify the Structural – and Measurement Model - First the research model is translated 

into a structural model and a measurement model. In SmartPLS 2.0 (Ringle, Wende, & Will, 2005) the 

measurement – and structural model are designed, as displayed in Figure C-1 and Figure C-2 in the 

Appendix. The constructs of the structural model are represented by the bigger blocks, the 

relationships with arrows based on theory and logic. The measurement model is used to evaluate the 

relationships between the indicator variables and their corresponding constructs (Hair, Sarstedt, 

Hopkins, & Kuppelwieser, 2014).  

Step two: Establish Reliability and Validity of Reflective Constructs - In the following step, the 

validity and reliability of the reflective constructs needs to be established. First the indicator loadings 

are tested. The loadings are measures for how much of the indicators’ variance is explained by the 

corresponding latent variables (Chin, 1998). They should be checked for indicator reliability with a 

confirmatory factor analysis in SmartPLS. If a factor loading is below the .50 level they were deleted 

(Peterson, 2000), but a .70 level is desired (Hair, Ringle, & Sarstedt, 2011). Also the significance of 

relationships between indicators and latent variables is tested using the bootstrap option in SmartPLS 

(number of bootstrap samples: 5,000, number of cases: 103). SmartPLS uses the bootstrapping option 



25 

 

to calculate t-values, these t-statistic should be above 1,96 to be considered significant on the 5% (two-

tailed) level (Hair, Ringle, & Sarstedt, 2011).  

After that, the composite reliability is used to evaluate construct measures’ internal consistency 

reliability. The CR is considered better than the traditionally measured by Cronbach’s Alpha (Hair, 

Sarstedt, Hopkins, & Kuppelwieser, 2014). Composite reliability measures should be above the .70 

level according to Nunnaly and Bernstein (1994).  

To check for convergent validity, the average variance extracted (AVE) should be checked to be 

.50 or higher. This would indicate that half of the latent variable explains half of the variance in the 

indicators (Hair, Ringle, & Sarstedt, 2011).  

To check for discriminant validity, the Fornell and Larcker (1981) test is applied. This test checks 

that the latent construct shares the most variance with its own indicators compared to the other latent 

constructs. The square root AVE of each latent construct should be higher than the construct’s highest 

correlation with any other latent construct. All tests are summarized in Table 3-1. 

Table 3-1: Tests for reflective measures 

Test Criterion Author(s) 

Indicator loading > 0,50 (Peterson, 2000) 

Indicator significance > 1,96 (Hair, Ringle, & Sarstedt, 2011) 

Composite reliability > 0,70 (Nunnally & Bernstein, 1994) 

Cronbach's alpha > 0,70 (Hair, Black, Babin, & Anderson, 2010) 

AVE > 0,50 (Hair, Ringle, & Sarstedt, 2011) 

Fornell-Larcker √AVE > Correlation (Fornell & Larcker, 1981) 

Step three: Establish Validity of Formative Constructs - Step three is performed to establish 

validity for the formative measures. Reliability is not to be tested since the indicators in a formative 

measure are not expected to be correlated. The most important measure whether a formative 

measurement is measuring what it should measure, is that it is conceptually right (Hair, Black, Babin, 

& Anderson, 2010). In other words, whether the formative construct has a firm theoretical basis. In 

this study, the formative measures are built using literature, and therefore comply with theory. This 

can be corroborated with indicator weights and significance of those weights (Becker, Klein, & 

Wetzels, 2012). Lowry and Gaskin (2014) state that the outer weights should be roughly equal and 

significant. Significance of relationships is, as with reflective measures, tested with the bootstrap 

option in SmartPLS (Hair, Ringle, & Sarstedt, 2011).  

The construct validity can be tested by inter-construct correlations. If the correlation is below 0,85 

then it indicates that the constructs differ sufficiently from each other (MacKenzie, Podsakoff, & 

Jarvis, 2005); (Hair, Ringle, & Sarstedt, 2011).  

Finally, a test of multicollinearity, which means that several indicators are closely correlated to one 

another, should be performed. A test for multicollinearity can be done using the linear regression in 

SPSS. The Variance Inflation Factor (VIF) should be below 5 (Hair, Ringle, & Sarstedt, 2013), 

indicating no multicollinearity. The test for multicollinearity is applied to assure more rigorous 

research (Lowry & Gaskin, 2014). All tests are summarized in Table 3-2 
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Table 3-2: Tests for formative measures 

Test Criterion Author(s) 

Indicator weight Roughly equal (Lowry & Gaskin, 2014) 

Indicator significance > 1,96 (Hair, Ringle, & Sarstedt, 2011) 

Inter construct correlation < 0,85 (MacKenzie, Podsakoff, & Jarvis, 2005) 

Multicollinearity (VIF) < 5 (Lowry & Gaskin, 2014) 

Step four: Test for Common methods Bias - A check needs to be done to test for common methods 

variance, which is variation that is attributed to the measurement method rather than to the constructs, 

by testing that no factor accounts for the majority (>0,50) of the variance. This is also called the 

Harman’s single-factor test. This indicates that the no general factor is apparent and it is therefore 

unlikely that common methods variance affects the results (Podsakoff & Organ, 1986). The test is 

important because data was collected at the same time and the same instrument was used (Lowry & 

Gaskin, 2014). An exploratory, unrotated factor analysis in SPSS will find the results of the Harman’s 

single-factor test. 

Step five: Apply Two-Stage Approach for Second-Order Constructs - In this step, the two-stage 

approach is used to include the second order constructs in the model. There are two generally used 

approaches to estimate the parameter in hierarchical latent variables in SEM-PLS (Becker, Klein, & 

Wetzels, 2012): the repeated indicator approach and the two-stage approach. Following the guidelines 

in the article of Becker, Klein, and Wetzels (2012), the two-stage approach is most appropriate, since 

the main research goal is to discover the higher-level estimates, i.e. the path coefficient to and from the 

higher-order constructs. Besides that, models are more theoretically parsimonious as they incorporate 

the highest order constructs (Becker, Klein, & Wetzels, 2012). The two-stage approach, also known as 

the LV score method, estimates construct scores of the first-order constructs in a first-stage model 

without the second-order constructs, and subsequently uses the latent variable scores as indicators for 

the higher-order latent variable in a separate second-stage analysis (Wetzels, Odekerken-Schröder, & 

van Oppen, 2009); (Becker, Klein, & Wetzels, 2012). The latent variable scores for the higher order 

are saved as a new variable, and used as an indicator in the second stage
4
. This is displayed in Figure 

C-3, representing the second-stage model. 

Step six: Test Structural Model – Once the reliability and validity of the outer model is established, 

the next step is to analyze the inner model. The value of the path coefficients, or regression weights 

(β), should be preferably above 0,30 (Lowry & Gaskin, 2014). The relationships are also checked for 

significance with a bootstrap procedure as described earlier. With the t-statistic above 1,96 the relation 

is considered significant on a 5% (two-tailed) significance level.  

After that, the model is assessed on its ability to predict endogenous constructs. The R
2
 statistic, or 

coefficient of determinations, should be above 0,75; 0;50; or 0,25 for respectively substantiate, 

moderate, and acceptable ability to predict (Hair, Sarstedt, Hopkins, & Kuppelwieser, 2014). Also the 

Q
2
 statistic, or cross validated redundancy, should be bigger than zero to have predictive relevance. 

This statistic represents a measure of how well-observed values are reconstructed by the model and its 

parameter estimates.  

Step seven: Test for Moderation – Moderation variables can be tested in SmartPLS. Moderator 

relationships in a theory are tested statistically by checking for interaction effects among independent 

variables (Lowry & Gaskin, 2014). Since the moderating variables TFH and TeamSize are expected to 

have an inverted U shaped effect on a particular relation, moderation needs to be tested on three levels. 

The only way to test this is by applying multigroup moderation. With this method the data file gets 

                                                      
4
 Tutorial to Design Second Order Formative Constructs in Smart PLS by James Gaskin 

(https://www.youtube.com/watch?v=kPeUTKjMF7o) 
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split into three (or two, in the case of PMToolUse), and is tested separately. First it has to be checked 

whether the relationships are still significant and then the path coefficients are compared whether they 

differ significantly with a t-test.  

Step eight: Test for Mediation – The test for mediation must be done in stages. First, the 

unmediated path between the independent – and dependent variable is tested. Later, the mediation 

effect is added. The new path coefficients and significancies are compared (Lowry & Gaskin, 2014).   

Full mediation occurs when the independent variable no longer has a significant effect on the 

dependent variable when the mediator is included in the model; partial mediation occurs when the 

independent variable still has a significant effect but when its effect is diminished when the mediator 

is included in the model (Baron & Kenny, 1986). In this research mediation for the following paths are 

checked: PC-IC-QTDM; TREL-AU-QTDM; IC-QTDM-TP; and AU-QTDM-TP. 

Step 9: Gather Results and Draw Conclusions – All meaningful statistics should be summarized in 

a table and interpreted, serving as base for the conclusions of the research (Lowry & Gaskin, 2014). 

With this step, the SEM-PLS procedure is ended. 

Step 1: Specify 

the Structural – 

and Measurement 

Model

Step 6: Test 

Structural Model

Step 7: Test for 

Moderation

Step 8: Test for 

Mediation

Step 9: Gather 

Results and Draw 
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Step 2: Establish 

Reliability and 

Validity of 

Reflective 

Constructs

Step 3: Establish 

Validity of 

Formative 

Constructs

Step 4: Test for 

Common Method 

Bias

Step 5: Apply 

Two-Stage 

Approach for 

Second-Order 

Constructs

 

Figure 3-2: Steps in SEM-PLS procedure 
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4. Results and Conclusions 
In this chapter all results are reported. After the examination of data, section 4.2 describes the 

descriptive statistics of the participants. This section also reports on the testing of reliability and 

validity of the measurement model, as well as for potential biases. Hereafter, in section 4.3 the 

structural model is tested, including possible moderation – and mediation effects. Conclusions on the 

quantitative study are drawn in section 4.4. In section 4.5 the results of the qualitative part of the study 

are presented, followed by the conclusions in section 4.6.  

4.1 Examination of Data 

 Missing data 4.1.1

No missing data was reported in the responses. All questions in the questionnaire were mandatory, 

handing in an incomplete questionnaire was not possible. 

 Identification of outliers 4.1.2

Two univariate outliers, extreme values on a single variable, were found. In two cases a negative 

number was entered for tenure, which is not possible. The items are replaced by the rounded average 

tenure of other participants in the same age category (category 18-24 years old). This action is of 

neglectable influence on the final results.  

The Mahalanobis distance (D
2
) measures for multivariate outliers by testing whether the distance of 

the observed values to the average distribution of observations (Hair, Black, Babin, & Anderson, 

2010). In SPSS the D
2 
measure can be extracted from SPSS when running a linear regression. This 

program can calculate the Mahalanobis distance for every case, which then has to be transformed 

using a CHI
2
 distribution (Hair, Black, Babin, & Anderson, 2010). A new variable is computed in 

SPSS with the command PMDCHI = 1 – CDF.CHISQ(MAH_1,DF). In this formula the variable 

MAH_1 are the saved D
2
 scores, and the DF are the degrees of freedom, equal to the number of 

variables in the test. In this case the degrees of freedom are: 48. This CHI
2
 function calculates the 

cumulative probability of the lower side of the distribution. Items with a p-value below 0,001 should 

be analyzed for curious clicking behavior (Tabachnick & Fidell, 2007). One case was found close to 

this cut-off value and was therefore analyzed. The case was not deleted because no ‘lazy’ or ‘random’ 

clicking behavior was discovered.  

 Assumption testing 4.1.3

The data is assessed on assumptions which are considered as fundamental for multivariate 

statistical techniques. The data is checked for normality, although the SEM-PLS method does not 

necessarily need normally distributed data, it should not deviate too much for being allowed to run a 

bootstrap procedure (Chin, 2010) or perform t-test for testing H0a and H0b (Lowry & Gaskin, 2014).  

Normality 

Normality can be checked on various ways, including graphical tests and assessment of kurtosis 

and skewness statistics (Hair, Black, Babin, & Anderson, 2010). In SPSS the skewness & kurtosis and 

the normal Q-Q plot tests were applied by the explore function under the descriptive statistics tab. The 

normal Q-Q plots are compared with a straight line indicating normally distributed data.  

Three variables were found with significant deviation from normal data. The deviating normal Q-Q 

plots of Q:AM1, Q:AM2, and Q:AM3 are displayed in Figure C-4, Figure C-5, and Figure C-6 in the 

Appendix respectively. The skewness and kurtosis was analyzed for the deviating items. In Table 4-1 
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the statistics are given. As can be seen, the three items are all negatively skewed. The kurtosis for a 

normal distributed dataset would be 3 (Field, 2009), only Q:AM3 seems to deviate significantly. The 

lower kurtosis statistic indicates that the distribution has a wider peak. Their deviation for both 

skewness and kurtosis is not severe enough to apply data transformation, using the assumption that for 

SEM-PLS there are weaker distributional assumptions.  

Table 4-1: Test for normality: Skewness and kurtosis 

Item Test Statistic 

Q:AM1 Skewness -1,0214 

Kurtosis 3,160382 

Q:AM2 Skewness -1,03943 

Kurtosis 3,273893 

Q:AM3 Skewness -0,94937 

Kurtosis 1,813739 

4.2 Descriptive Statistics 

 Individual level 4.2.1

A total of 103 responses were gathered from a sample of 113 project members and project leaders. 

This indicates a response rate of over 91%. Six potential participants indicated to have no time 

because of the holiday season. There was no response from four potential participants. 

With this high response level there is no need to check for the no-response bias, which checks for 

systematic differences between respondents and non-respondents (Edwards & Anderson, 1987). 

In total 72 men (69,9%) and 31 women (30,1%) completed the questionnaire. Of all responses, the 

largest group was aged between 25-34 (N = 48, 46,6%), a quarter of the sample was aged between 35-

44 (N = 26), and 20 respondents were between 45-54 (19,6%). The youngest age category (18-24 

years) represented almost 8% of the sample (N = 8), and one respondent was between 55-64 years old. 

This can also be noted from the tenure, more than 75% of the respondents worked five years or less 

for the organization. Average tenure is 5,29 years, but has a large variance (σ = 6,5 years). 

Employees with logistics and software engineering or IT as functional background represented the 

largest share (N = 30; 29,1%), followed by industrial engineering (N = 14; 13,6%).  

Almost every department was involved in the research, the IT department (N = 34; 33%), 

Operations Office (N = 24; 23,3%), Staff (N = 17; 16,5%), Operations (N = 11; 10,7%), and 

Projectmanagement and Engineering department (N = 10; 9,7%) represented the largest share of the 

sample. The sample represents the company structure well, and the results can therefore be used later 

to generalize for the total company.  

 Team level 4.2.2

In total responses from 23 different project were gathered. The average team size was almost five 

team members (µ = 4,9; σ = 2,2). In 15 of the selected projects all the members completed the 

questionnaire, from the other projects at least half of the team completed it, making all the selected 

projects valid to use for further analysis.  

The teams were in general considered functional heterogeneous, with in almost every project 

members from a different functional background and/or department within the organization. This 

sample fits the scope of the research because it represents the organization layer in which most 

projects are done well. 
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In Table 4-2 the mean, standard deviation, and correlations of the different constructs are given. Note 

that the correlation between TP:M & IC (0,720) and TP:G & TRL (0,700) are higher than expected. 

Other correlation above that threshold can be found too, but they are expected since they exist within 

the same higher–order construct. In  

 

 

 

 

Table C-1 in the Appendix the mean and standard deviation per item are displayed. 

 Reflective measures 4.2.3

In Figure C-1 in the Appendix the measurement model is displayed after the first run of the PLS 

algorithm. Two indicators are deleted, because their indicator loading (IC2: β = -0,421 & TP:M5: β = 

0,413) fell below the cutoff level of 0,50, as can be seen in the original model in Figure C-7 in the 

Appendix. The indicators loadings of PC4 (β = 0,519), Q:CO1 (β = 0,692), Q:CO4 (β = 0,626), and 

Q:CO5 (β = 0,569) are between the desired (0,70) and the lowest cutoff level. Hair et al. (2011) 

recommend keeping these manifest variables in, since exclusion would not change the acceptability of 

composite reliability for the constructs in question. 

Reliability is tested with the Composite Reliability (CR) minimum level of 0,70. All constructs 

showed to be reliable as displayed in Table 4-3. Also the Cronbach’s Alpha is measured, even though 

it is proven to be unnecessarily conservative (Hair, Sarstedt, Hopkins, & Kuppelwieser, 2014), but it is 

the most commonly applied measurement of reliability of a measurement scale. For every scale the 

desired level of 0,70 is met. 

Convergent reliability is tested with the average variance extracted (AVE) measurement as 

proposed by (Fornell & Larcker, 1981). It turns out that the minimum threshold of 0,50 is not met with 

the variable Q:CO (AVE = 0,481). To solve this problem, the indicator with the lowest factor loading 

should be deleted (Lowry & Gaskin, 2014). After deletion of Q:CO5 the AVE level of all latent 

variables turns out to be sufficient, as displayed in Table 4-3. This value indicates that at least half of 

the variance in the latent variable is explained by the variance in the indicators.  

To check for discriminant validity, the Fornell-Larcker (1981) test was applied. In this test the 

square root of the AVE of each latent construct should be higher than the construct’s correlation with 

any other latent construct. As can be seen in Table 4-2, no AVE was lower than any other squared 

correlation with other constructs. The reflective constructs’ square root of the AVE is on the diagonal 

and the correlations between the constructs are in the lower left corner (Chin, 2010). 

After bootstrapping, no relationships between indicators and variables are found with a t-level 

below the 1,96 threshold. In Table D-1 in the Appendix all indicator loadings and t-statistics are 

presented. It can be concluded that the reflective measures are now reliable and valid. 
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Table 4-2: Mean and SD of the Constructs and √AVE on the diagonal of the correlation table. 

Construct  # Items µ σ 1 2 3 4 5 6 7 8 9 10 11 

1. PC 5 3,57 0,89 0,780 

          2. TRL 5 3,48 0,78 0,667 0,825 

         3: EML 4 3,64 0,81 0,572 0,749 0,809 

        4: IC 4 3,38 0,92 0,565 0,631 0,621 0,863 

       5: AU 3 3,44 0,83 0,319 0,523 0,573 0,432 0,836 
 

     6. Q:AM 3 3,85 0,70 0,206 0,302 0,249 0,428 0,431 0,838 

     7. Q:PA 3 3,64 0,84 0,432 0,583 0,591 0,475 0,612 0,373 0,886 

    8. Q:CO 5 3,64 0,79 0,467 0,564 0,556 0,699 0,492 0,501 0,517 0,732 

   9. TP:M 5 3,48 0,85 0,632 0,564 0,522 0,720 0,330 0,241 0,476 0,486 0,824 

  10. TP:P 3 3,55 0,89 0,567 0,595 0,581 0,661 0,380 0,268 0,467 0,527 0,791 0,820 

 11. TP:G 5 3,68 0,91 0,525 0,700 0,579 0,607 0,436 0,211 0,547 0,508 0,695 0,659 0,877 
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Table 4-3: Reliability and validity of reflective constructs 

 Formative measures 4.2.4

In Table 4-4 the weights and t-statistics of the formative measures are presented. All the weights of 

the individual formative measures are considered roughly equal and highly significant. The test for 

multicollinearity, however, shows collinearity problems with the item TP:G3. TP:G3 has a VIF value 

above 5 with all the TP:M items. This can be seen in the example for the multicollinearity test in Table 

C-2 in the Appendix. In this table the VIF value of 5,884 of TP:G3 with dependent variable TP:M1 is 

above the critical level, for this reason the item is deleted from the analysis. 

As a final check, all intercorrelations of the constructs should be below 0,85 (Podsakoff, 

MacKenzie, Moorman, & Fetter, 1990). The intercorrelations are presented in Table C-3, Table C-4, 

and Table C-5 in the Appendix. None are above 0,85 and therefore the validity check for the formative 

measures is completed. 

Table 4-4: Outer weights and t-statistics of formative measures 

Formative Variable First order reflective Outer weight T-statistic  

TREL TRL 0,596 28,975** 

EML 0,472 23,855** 

QTDM Q:AM  0,335 7,385** 

Q:PA 0,459 11,829** 

Q:CO 0,441 9,744** 

TP TP:M 0,378 21,040** 

TP:P 0,265 15,896** 

TP:G 0,471 18,110** 

  ** = Significant on 0,05 level 

 Common methods bias  4.2.5

A check for the common methods bias is done by performing an exploratory, unrotated principal 

component analysis in SPSS. The first, and biggest factor, accounts for only 39,5% of the variance. No 

general factor is apparent and it is therefore unlikely that common methods variance affects the results 

(Podsakoff & Organ, 1986). Hence, it is concluded that the common methods bias is not a critical 

issue in the analysis. 

LV CR (>0,70) Cronbach’s α (>0,70) AVE (>0,50) Fornell-Larcker 

PC 0,883 0,833 0,608 V 

TRL 0,914 0,882 0,681 V  

EML 0,883 0,823 0,655 V 

IC 0,897 0,828 0,744 V 

AU 0,874 0,784 0,699 V 

Q:AM 0,876 0,789 0,703 V 

Q:PA 0,916 0,862 0,785 V 

Q:CO 0,821 0,706 0,536 V 

TP:M 0,894 0,842 0,679 V 

TP:P 0,859 0,753 0,672 V 

TP:G 0,944 0,925 0,770 V 
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With all the tests performed on the measurement model and on potential biases the measurement 

model can be finalized. In total four items are deleted (IC2, TP:M5, Q:CO5, and TP:G3) resulting in 

the final measurement model of Figure D-1 in the Appendix. 

4.3 Results on the Structural Model 

Following the steps of the PLS procedure described in paragraph 3.4.2, this paragraph first explains 

the two-stage approach. Hereafter, the results of the structural model are presented. In the next step, 

moderation effects are tested. Finally, the test for mediation is presented. The chapter is concluded 

with the conclusions. 

 Two-stage approach 4.3.1

The latent variable scores from the report of the PLS run of the measurement model can be loaded 

into the new data and these can be used as indicators in the structural model. The structural model with 

the latent variable scores as indicators for the second stage is displayed in Figure C-3 in the Appendix. 

This procedure is necessary because, as can be seen in Figure D-1 in the Appendix, second order 

constructs swamp out the R
2 
scores and does not display all the path coefficients right. 

With this method the latent variable scores received from the PLS run of the measurement model 

are used as indicators for the structural model. These new indicators are linked to the constructs 

reflectively (pointing from construct to indicator). Now the model is ready for the next step, analyzing 

the structural model. 

 Structural model 4.3.2

The structural model after running the SmartPLS run is presented in Figure D-2 in the Appendix. 

The same bootstrap procedure applies for the structural model with 5.000 samples and the no sign 

changes option (Hair, Hult, Ringle, & Sarstedt, 2014).  

In Table 4-5 the path coefficients and t-statistics are given. Note that all path coefficients are well 

above the desired 0,3 level. Besides that, all paths are considered highly significant. The hypotheses 

concerning the structural model (H1, H3, H5, H7, and H9) are all supported. They were expected to 

have a significant positive relation on the different dependent variables.  

The central criterion for the structural model’s assessment is the coefficient of determination R
2
. 

The R
2 
measure can be interpreted as the percentage of variance explained by that variable.

 
As can be 

seen in Table 4-6, the predictive validity for IC, AU, QTDM, and TP is acceptable, acceptable, 

moderate, and acceptable respectively. These values indicate that, especially for IC, AU and TP, there 

exists variables also influencing those dependent variables which are not yet included in the research 

model.The Q
2
 statistic can also be seen in Table 4-6, for all dependent variables in the model this 

measures is well above zero. This indicates that the model has predictive relevance. 

Table 4-5: Path coefficients and T-statistics of the structural model 

Relation     Path Coefficient (β) T-statistic 

PC  IC 0,565 5,926** 

TREL  AU 0,586 7,666 ** 

IC  QTDM 0,489 7,849 ** 

AU  QTDM 0,436 5,655 ** 

QTDM  TP 0,603 9,004 ** 

 ** = Significant on 0,05 level 
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Table 4-6: Relevant measures of the structural model 

Construct R
2 

Q
2 

IC 0,320 0,320 

AU 0,343 0,343 

QTDM 0,613 0,374 

TP 0,362 0,362 

 Alternative measures 4.3.3

The question whether the quality of the TDM process and team performance can be measured with 

a unidimensional measures is done by replacing the multidimensional measure for QTDM and TP in 

the structural model with a measure for decision satisfaction or a mark for general team performance 

respectively. Both alternative models the relationships with the variable in question are tested with a t-

test based on the method offered in Lowry and Gaskin (2014). The original value of the path 

coefficient and the alternative one are compared and checked if there is a significance difference in the 

method of measurement.  

For the t-test the sample size (N = 103) is equal in all cases. The path coefficient and standard 

error, needed for the t-test, for the test of QTDM are displayed in Table 4-7. The t-statistic in the 

model is also provided to indicate that all relationships are still significant in all cases.  

Table 4-7: Comparison of the measurement of QTDM 

Relation Path Coefficient (β)  T-statistic Standard Error 

AU  QTDM 0,436 5,651** 0,077 

AU  DS 0,287 2,883** 0,100 

IC  QTDM 0,489 7,947** 0,062 

IC  DS 0,518 5,789** 0,090 

QTDM  TP 0,601 8,973** 0,067 

DS  TP 0,790 19,08** 0,041 

  ** = Significant on 0,05 level 

For each relation the null hypothesis is that there is no difference between the relationships (H0: β1 

= β2), while the alternative hypothesis indicates a significant difference between the measurement 

methods (H1: β1 ≠ β2). In Table 4-8 the results of the t-tests are presented. 

Table 4-8: T-test measurement of QTDM 

Relation T-statistic P-value 

AU  QTDM/DS 1,189 0,236 

IC  QTDM/DS 0,270 0,787 

QTDM/DS  TP 2,409** 0,017 

** = Significant on 0,05 level 

For both links with AU and IC the p-value is bigger than the significance level (α) of 0,05, in these 

cases there is no significant difference between the measurement methods. However, for the link with 

TP, the p-value is smaller than the significance level, this indicates that there is a significant 

difference. In this case, it can be concluded that the multidimensional measurement method cannot be 

replaced by a unidimensional measure of decision satisfaction. H0a is therefore rejected. 
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The same method is applied for the measurement of team performance. In Table 4-9 the original 

and the alternative path coefficients, t-statistics, and standard errors are presented.  

Table 4-9: Comparison of the measurement of team performance 

Relation Path Coefficient (β) T-statistics Standard Error 

QTDM  TP 0,601 8,973** 0,067 

QTDM  TP:G6 0,578 7,957** 0,073 

  ** = Significant on 0,05 level 

Again, a t-test is performed to indicate whether the path coefficients differ significantly. In Table 4-

10 the results of that t-test are presented. 

Table 4-10: T-Test measurement of team performance 

Relation T-statistic P-value 

QTDM  TP/TP:G6 0,233 0,816 

The p-value of the t-test is higher than the significance level of 0,05. This indicates that there is no 

significant difference in measuring team performance. 

 Moderation 4.3.4

Moderation effects are tested with the multigroup method described in Lowry and Gaskin (2014). 

In this method the data sample gets split into different groups and a separate PLS run and 

bootstrapping procedure are performed for each subgroup. This method is necessary because two of 

the three moderation effects are expected to have an inverted U shaped effect, and should therefore be 

measured on at least three levels.  

The first moderation effect, the use of a PM tool, is expected to strengthen the relation between PC 

and IC. The data is split based on the indicator where participants had to indicate which level of PM 

tool is used in the project as described in paragraph 3.3.4. Level 0 (PMToolUse0) consisted of 36 

cases. With this subgroup the PLS run and bootstrap procedure are performed and the path 

coefficients, t-statistics, and the standard error are displayed in Table 4-11 below. The same procedure 

is followed with the second subgroup (PMToolUse1, N = 67).  

For the second moderation effect, the data is split in three levels to be able to test for an inversed U 

effect. Teams with 2-4 members were in group TeamSize0 (N = 31), teams with 5-6 members were in 

group TeamSize1 (N = 59), and the team members in groups with more members were designated in 

group TeamSize (N=13). The results are presented in Table 4-11. Note that, because of the small 

sample of TeamSize2, the path is only significant on the 0,10 significance level.  

The final moderation effect, team functional heterogeneity, is first tested with a factor analysis. An 

unrotated principal component analysis extracted two factors, as can be seen in Table D-2  in the 

Appendix. Factor 4 and 5 were therefore deleted from the analysis. The same procedure was 

performed again, resulting in Table D-3 in the Appendix. In this table only TFH6 falls below the 

desired level of 0,70. Therefore the level of TFH is measured with the items TFH1, TFH2, and TFH3.  

Now the selection of the subgroup is based on the rounded average of the three items. For all 

values of 3 and below, it is indicated with TeamFunctHet0 (N = 15), for all rounded averages of 4, the 

level TeamFunctHet1 (N = 62) applies. All rounded averages of 5 are in subgroup TeamFunctHet2 (N 

= 26). Again, all results are presented in Table 4-11. 
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Table 4-11: Moderation effects 

Moderator Relation N Path Coefficient T-statistic Standard Error 

PMToolUse0 PC-IC 

 

36 0,6313 4,800** 0,132 

PMToolUse1 67 0,5253 4,092** 0,078 

TeamSize0 IC-QTDM 

 

31 0,3916 3,440** 0,114 

TeamSize1 59 0,5660 7,030** 0,081 

TeamSize2 13 0,4026 1,660* 0,243 

TeamFunctHet0 QTDM-TP  

  

15 0,5657 4,672** 0,121 

TeamFunctHet1 62 0,5608 4,816** 0,116 

TeamFunctHet2 26 0,6347 6,395** 0,099 

* = Significant on 0,10 level 

** = Significant on 0,05 level 

 All the differences between all the subgroups with a t-test as explained in Lowry and Gaskin 

(2014). Using a significance level (α) of 0,05, the moderation effects are presented in Table 4-12. 

Table 4-12: T-tests of moderation effects 

Comparison Moderators T-statistic P-value 

PMToolUse 0-1 0,747 0,457 

TeamSize 0-1 1,275 0,206 

TeamSize 0-2 0,048 0,962 

TeamSize 1-2 0,190 0,850 

TeamFunctHet 0-1 0,390 0,698 

TeamFunctHet 0-2 0,442 0,661 

TeamFunctHet 1-2 0,390 0,698 

As can be seen, there are no significant differences between any subgroups. The high p-values 

indicate that there is a big chance that the variance is explained by random data and no structural 

differences between subgroups. This can also be seen in the Figure 4-1, Figure 4-2, and Figure 4-3. No 

significant moderation effects are found. Therefore H1a, H5a, and H9a are all rejected. 

 

Figure 4-1: Moderation effect PMToolUse 
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Figure 4-2: Moderation effect Team size 

 

Figure 4-3: Moderation effect TFH 

 Mediation  4.3.5

The three steps to test for mediation from Lowry and Gaskin (2014) are followed. This method for 

testing is preferred over the Sobel test for two reasons. First, the Sobel test works only well with large 

samples (Preacher & Hayes, 2008). Second, the relation between QTDM and TP is both present in the 

mediation IC-QTDM-TP and AU-QTDM-TP. 

Relevant measures from the original, unmediated path model are given in Table 4-5. To test for the 

mediation effect of IC-QTDM-TP the direct link between IC and TP is added to the structural model. 

The same PLS run and bootstrap procedure is performed and the new path coefficients and t-statistics 

are compared. The new path model can be found in Figure D-3 in the Appendix. In Table 4-13 the 

relevant measures are presented.  

Table 4-13: Measures when IC-TP link is included 

Relation Path Coefficient T-statistic Standard Error 

IC-TP 0,595 6,117** 0,063 

IC-QTDM 0,489 7,852** 0,062 

QTDM-TP 0,198 1,903* 0,102 

* = Significant on 0,10 level 

** = Significant on 0,05 level 

As can be seen, the QTDM-TP link is in the new case only significant on the 0,10 significance 

level. It is therefore concluded that QTDM partially mediates the relation between IC and TP. Hence, 

H6 is marginally supported. 

The same procedure holds true for the mediation effect of QTDM on the relation of AU to TP. 

When the link is added in the original model and the PLS run and bootstrap procedure are performed 

again. The result can be found in Figure D-4 in the Appendix. In Table 4-14 the new measures are 

presented.  

 

0

0,5

1

TeamSize0 TeamSize1 TeamSize2

P
at

h
 C

o
e

ff
ic

ie
n

t 
(β
) 

0

0,5

1

TFH0 TFH1 TFH2

P
at

h
 C

o
e

ff
ic

ie
n

t 
(β
) 



38 

 

Table 4-14: Measures when AU-TP link is included 

Relation Path Coefficient T-statistic Standard Error 

AU-TP 0,074 0,599 0,095 

AU-QTDM 0,436 5,589** 0,078 

QTDM-TP 0,553 5,060** 0,112 

** = Significant on 0,05 level 

From Table 4-14 can be concluded that the direct link between AU and TP is insignificant. This 

indicates full mediation by QTDM. Hence, H8 is accepted. 

Using the same procedure the mediation effect of the IC on the direct link between PC and QTDM, 

and the mediation effect of AU on the direct link between TREL and QTDM are tested. This test is 

performed to corroborate the way the team design factors are implemented in the research model 

structure. In both direct links, PC to QTDM and TREL to QTDM, no effect is expected. In other 

words, both relationships are both expected to be fully mediated by IC and AU respectively. 

In two separate runs, one for PC-QTDM (Figure D-5) and the other for the link TREL-QTDM 

(Figure D-6). Table 4-15, and Table 4-16 summarize the relevant statistics from both runs.  

Table 4-15: Measures when PC-QTDM link is included 

Relation Path Coefficient T-statistic Standard Error 

PC-QTDM 0,098 1,296 0,064 

PC-IC 0,565 5,968** 0,095 

IC-QTDM 0,438 6,145** 0,063 

** = Significant on 0,05 level 

Table 4-16: Measures when TREL-QTDM link is included 

Relation Path Coefficient T-statistic Standard Error 

TREL-QTDM 0,176 1,670* 0,066 

TREL-AU 0,586 7,628** 0,078 

AU-QTDM 0,372 4,104** 0,111 

* = Significant on 0,10 level 

** = Significant on 0,05 level 

From Table 4-15 can be concluded that there is no significant direct effect from project control on 

the quality of the team decision making process. Hence, H2 is accepted, indicating a full mediation 

effect of IC on the PC to QTDM relation. 

On the other side, the TREL-QTDM direct link is just significant on the 0,10 significance level. 

This indicates a partial mediation of AU on that relation. Hence, H4 is marginally supported. 

Table 4-17: R
2 
measures of all mediation models 

 
Original R

2
 IC-TP AU-TP PC-QTDM TREL-QTDM 

QTDM 0,613 0,613 0,613 0,619 0,627 

TP 0,362 0,553 0,365 0,362 0,362 

Additionally, the R
2 
measures of the original model are compared to the four models where the 

direct links IC-TP, AU-TP, PC-QTDM, and TREL-QTDM are added. Remarkably, as can be seen in 

Table 4-17, a strong increase in the explained variance of the team performance is identified when the 
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link IC-TP was added to the model. Only a slight increase of the R
2
 measure is notices when the other 

marginally significant direct effect (TREL-QTDM) is added to the model. This is because the original 

level of explained variance was already 0,613.  

In Figure 4-4 the structural model with all (marginally) significant relationships is given. With the 

inclusion of both existing direct links (TREL-QTDM and IC-TP) the most possible variance is 

explained by the model. 

PC
IC

(R
2
 = 0,320)

TREL

AU

(R
2
 = 0,343)

QTDM

(R
2
 = 0,627)

TP

(R
2
 = 0,553)

0,565

0,586
0,372

0,399

0,198**

0,176**

0,595

 

Figure 4-4: Structural model with all (marginally) significant relationships 

** = Significant on 0,10 level 

(PC = Project Control, IC = Intrateam Coordination, TREL = Transformational – and Empowering Leadership, AU = 

Team-level Autonomy, QTDM = Quality of the Team Decision Making process, TP = Team Performance) 

4.4 Aggregation of Results and Conclusions Quantitative Study 

The results of the quantitative study were mainly in line with the expectations drawn from the 

literature research. As can be seen in Table 4-18, 10 out of 14 of the hypotheses were (marginally) 

supported.  

Table 4-18: Total results 

Hypothesis Expected effect Actual effect Conclusion 

H0a =  ≠ Rejected 

H0b =  =  Supported 

H1 + + Supported 

H1a + 0 Rejected 

H2 0 0 Supported 

H3 + + Supported 

H4 0 +* Marginally supported 

H5 + + Supported 

H5a Inv U 0 Rejected 

H6 0 +* Marginally supported 

H7 + +  Supported 

H8 0 0 Supported 

H9 + +  Supported 

H9a Inv U 0 Rejected 

* = Significant on 0,10 level 

First of all, it was proven that measuring the quality of the TDM process is not simply possible by 

testing for the decision satisfaction of the team member and – leader. To get a good idea of the quality 

of the TDM process, the quality of communication & information sharing, the acceptance of minority 
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opinion, and participation in decision making should be used as standard measure of measuring the 

quality of the team decision making process. 

However, team performance can, according to this study, be measured unidimensionally by 

assessing the performance with a mark from one to ten. Measuring team performance based on a 

combination of the traditional measures (quality, costs, and schedule performance) as well as the 

benefits for the organization and the stakeholder community does not give significantly different 

results than the unidimensional measure. 

Analysis of the structural model results in the conclusion that the research model in Figure 2-1 can 

be seen as a partial depiction of the reality. The organizational context team design factors project 

control and transformational - , and empowering leadership serve as independent variables for the 

group composition team design factors intrateam coordination and team-level autonomy. The 

expected positive effect is proven by the analysis.  

A high level of intrateam coordination and team-level autonomy have in turn a positive effect on 

the quality of the team decision making process and ultimately on team performance. Note that there is 

also a significant effect found directly from transformational – and empowering leadership to the 

quality of the TDM process.  

From the acceptable to moderate R
2
 measures it is concluded that a part of the variance in the 

dependent variables is not explained by the variables in the model. Directions for discovering those 

variables are given in the next chapter. 

No significant moderation effects of either the use of a project management tool, which can be 

explained by the measures for ease of use (µ = 3,206; σ = 0,950) and usability (µ= 3,280; σ = 0,990) of 

the current tools. The mean value of just above 3,2 indicates a neutral opinion on both measures, 

indicating that it is not considered easy to use and very usable. Also no moderation effects for team 

size, nor for the level of team functional heterogeneity were found.  

It was proven that the quality of the team decision making process is an important factor in 

explaining team performance. It fully mediates the relationship between intrateam coordination and 

team performance, and it partially mediates the effect between team-level autonomy and team 

performance.  

Note that these conclusions only hold projects performed for companies which have the same 

business environment as Docdata. 

4.5 Results Qualitative Study 

 Interviews 4.5.1

The semi-structured interviews were used to check the ways of measuring the constructs and 

understanding the relationships in the structural model.  

Many interviewees indicated that for the majority of projects, there was no formal team structure 

and sometimes the project leader was not formally appointed. Besides that, the team was not seen as a 

closed circle of members. Often, people were added or subtracted from the team whenever their input 

was needed or became superfluous. The major part of the interviewees was not always negative about 

this way of structuring teams, but project leaders should plan for the future. For instance, inviting a 

person of the IT or operations department in an early stage of a project can prevent unsubstantiated 

choices, double work, and unawareness of the project. 

It became clear that (most of) the interviewees see it as the responsibility of the project leader to 

apply activities of project control, but stated that transformational- and empowering leadership is more 

expected from the functional managers in the organization.  
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Some projects, mostly IT focused, were performed under time pressure. This was indicated to have 

a bad effect on the team decision making process and also on the ultimate team performance. 

For both an increase in team functional heterogeneity as well as team size no problems were 

indicated for factors affecting decision making or the team performance directly. However, it was 

indicated that some meetings are less efficient because multiple projects were done at the same time.  

It was indicated that the flexibility is key for the organization. The interviewees see the advantage 

of storing information on a shared place and support the more professional way of doing projects. 

However, some of them expect that the use of project management tools would not directly increase 

the team performance. Using these tools goes along with more administrative tasks which is not 

desirable. Most interviewees agree that a first step on using standardized documents and applying a 

more general project methodology would be beneficial.  

It should also be noted that the nature of the projects is very distinct and that it is therefore hard to 

compare projects even within the organization. In some teams participation in decision making is not 

possible because all team members are experts on their own field and can therefore not always judge 

on decisions of another topics. On top of that, some managers indicated to purposely do not give team-

level autonomy to speed up the process for the more projects solving routine tasks.  

Finally, it was indicated that for most projects the team performance is not measured properly at 

this moment. Because a lack of clearly defined goals in the beginning of some projects no hard 

conclusions can be drawn to judge the team performance of reaching the predefined goals. It was 

indicated that in some cases not a lot attention was paid to the completion of projects. The 

interviewees agree that it is important to close a project properly to indicate team performance and to 

apply the best practices from one projects in others.  

 Case-study 4.5.2

All planned biweekly project meetings were attended in a period of four months. The notes from 

these meetings serve together with the documentation of the project as a basis for the results of this 

study. The project team consisted of a project leader and several project members, mostly experienced 

engineers or operational managers. The composition of the team varied during the project, depending 

on the tasks which needed to be performed at any certain point in time. 

Project control 

The main task of the project leader was to structure the communication between project members, 

and make the project members aware of all important milestones, deadlines, and objectives. The 

project planning was displayed during the meetings and was made available after the meeting along 

with the notes. Besides that, the status report of the project was shared with all the project members 

and top management. The activities of the project leader therefore score high on culture control, 

schedule performance control, and goal convergence control. The quality of the work of individual 

members was checked by the project leader and experiences project members, the project therefore 

also scores high on quality control. Additionally, cost control is integrated in the structure of the 

company. When investments of a certain amount need to be done, they should meet certain 

requirements (e.g. multiple quotes from different suppliers) to get accepted in the standardized 

purchasing process. 

Intrateam coordination 

There was a very clear division of tasks and roles. The project members had a hands-on mentality 

and were willing to take responsibilities. Every project member had its own area of responsibility (e.g. 

construction, layout, storage, mechanization, IT). Besides that, some managers were part of the team 

to give advice and communication with the top management. It was clear when meetings would take 
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place and which topics would be discussed. The project leader was leading in structuring 

communication. That is, she was involved in relevant communication and made sure that information 

was shared with members when necessary. 

Transformational – and empowering leadership 

There was not a lot of room for leadership activities for the project leader. The project leader was 

not functionally the leader of the project members and was therefore not expected to apply leadership 

activities. No attention was paid to this attribute within this project. 

Team-level autonomy 

Except for one case where a decision was steered by top management, the team had a lot of 

decision autonomy. Solutions for problems and decision were expected from the team. Big decisions, 

often involving a significant investment, needed to be presented to the top management before the 

final decision could be made. The experience of the members was that the solution will be accepted 

when grounded research is done and all alternatives are evaluated. 

Quality of the team decision making process 

The goal of the meeting was focused on information sharing and decision making. The project team 

was not complete at every meeting, this lead sometimes to postponement of decisions or having the 

same discussion multiple times to come to a final decision.  

The project members carried knowledge from other projects into the current project. Best practices 

were shared by experiences project members. The project leader paid special attention to having all 

documents centrally documented and also a lessons learned list was made for future projects. 

Discussions often seemed unstructured and was not limited to project-specific topics. Despite the fact 

that the project leader made sure that all important points were covered in the meetings, 

communication might have needed some more steering to increase the efficiency of the meetings. Full 

participation in decision making of all members in decision making was not always feasible. Although 

all members were free to give their opinion, specific decisions only covered a certain area of expertise 

and therefore only some members of the team could decide on these specific points. During the 

discussion there was enough room for members to contribute. Mostly, discussions were based on the 

content and often in a relaxed atmosphere. Not a lot of tense or stressed moments were encountered. 

This might be due to the fact that the project is similar to earlier performed projects, has always been 

on schedule and no major problems occurred.  

The average attendance of 6,6 members at the meetings did not cause any of the costs of a large 

team as explained in Table 2-2 and therefore seemed to have a positive effect on the quality of team 

decision making. The same holds true for the team functional heterogeneity level, because the team is 

fairly homogeneous, none of the costs from Table 2-3 of that attribute were encountered. 

Team performance 

Although the project was never behind schedule, some decisions were unnecessarily postponed 

until the slack period of the planning. This was mainly due to the fact that some project members were 

absent due to holidays and lengthy decision making but did not cause any real problems. All goals for 

the project were attained. The quality of the solutions was considered good, although no real process 

improvements were implemented during the project. No project members seemed to have performed 

under expectations and less experiences members learned a great deal from the experienced members 

during the project. The project leader and – members were motivated and satisfied with the results. 
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4.6 Conclusions Qualitative Study  

 Conclusions interviews  4.6.1

The interviews support the positive effect of activities of project control to intrateam coordination, 

but they disagree with the quantitative results on the link between transformational- and empowering 

leadership and team-level autonomy. The project leader is not considered responsible for this kind of 

leadership.  

Both the relation between intrateam coordination and team-level autonomy with the quality of the 

team decision making process are confirmed. Both factors relate to the activities in the TDM process 

positively according to most interviewees. Finally, it is generally accepted that a higher quality of the 

team decision making process is of positive effect on the team performance.  

Despite the opinion of most interviewees that a more standardized approach for project work, 

including standardized documents and project methodology, the expected positive moderating effect 

of the use of PM tools could not be supported by the interviews. Some participant were reluctant for a 

professional PM tool since it would have a decreasing effect of the flexibility and leanness of the 

organization.  

The expected inverted U shaped effect for team size on the relation between intrateam coordination 

and the quality of the TDM process could not be discovered. This was because teams at Docdata in 

general have a rather small size, and therefore the costs of having a larger team from Table 2-2 are not 

often encountered. No effect for the effect of team functional heterogeneity could be discovered, since 

participants were inconclusive about the effects. 

 Conclusions case-study 4.6.2

It can be concluded from the results that the project scores high on project control and intrateam 

coordination. The project leader did not focus on providing transformational – and empowering 

leadership activities, since this is expected from the functional managers in the organization. However, 

top management showed trust in the project team by giving high levels of decision autonomy.  

The quality of the team decision making process was considered good on all aspects. Information 

was shared openly and pro-actively and during the meetings enough time was reserved for the 

discussion. During the decision making process all members were free to contribute to the discussion 

by giving their own opinion.  

Although there is some room for improvement, it can be concluded from the findings that the team 

performance was high on all aspects.   
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5. Discussion 
The main goal of the present study was to study the relationship between relevant team design 

factors, the quality of the TDM process, and team performance. This discussion offers project leaders 

guidelines on designing project teams in order to optimize the quality of TDM processes and 

ultimately team performance. These conclusions serve as a basis to answer the research question:  

Is the relationship of group composition factors, task design factors, and organizational context 

factors with team performance explained by the quality of the team decision making process? 

And its sub questions: 

- How do the team design factors relate to the quality of the team decision making process? 

a) How is the group composition related to the TDM process? 

b) How is the task design related to the TDM process? 

c) How is the organizational context related to the TDM process? 

- Which factors are important in defining the quality of the team decision making process? 

- What is the best way to measure team performance for the situation of Docdata? 

In this chapter a short summary of the most findings is given after which general conclusions are 

drawn. After that, both the implications for theory as well as for daily practice is described. To finalize 

the report, the limitations of the study and directions for further research are given. 

5.1 General discussion 

In this section the answers to the research question and its subquestions are given. This study 

shows that there is no simple way to measure the quality of the team decision making process with a 

measure of decision satisfaction in the business context of Docdata. The quantitative study shows that 

the quality of the TDM process should be judged based on the quality of communication and 

information sharing, the level of participation in decision making, and on the acceptance of minority 

opinion (H0a). The literature review indicated that the assessment of team performance should be 

tailored for every situation. The main conclusion of the quantitative study was that team performance 

should be evaluated on more than one dimension (Atkinson, 1999). In this study, team performance is 

measured by means of traditional measures such as focus quality and schedule, but also by means of 

the benefits for the organization and the stakeholder community. However, comparing this 

combination to traditional measures to rating team performance on a scale from 1 to 10 shows that, in 

the specific situation of Docdata, both ways of assessing team performance yield similar results. So, 

making both the team members and the team leaders assess the team performance on a scale from 1 to 

10 seems a more efficient way to assess team performance (H0b).  

As supported by the quantitative and the qualitative study, the organizational context team design 

factors project control and transformational – and empowering leadership serve as antecedents of the 

task design factors intrateam coordination (H1) and team-level autonomy (H3) respectively. The use 

of a project management tool does not seem to have a significant effect on the relation PC-IC (H1a).  

Based on the literature research no direct effects of project control and transformational – and 

empowering leadership on the quality of the TDM process were expected. In other words, full 

mediation of intrateam coordination and team-level autonomy respectively was expected on these 

relationships. This holds true for the link PC-IC-QTDM (H2), but also a marginally significant direct 

effect of TREL on QTDM is found (H4).  

In turn, the task design factors IC and AU serve as input for the process of team decision making, 

having both a significant positive effect on the quality of that process. The quality of the TDM process 

explains the effect of team-level autonomy on team performance (H5 & H7). A fully mediating role of 
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QTDM to explain team performance was expected, but whereas a marginally significant direct effect 

of intrateam coordination of team performance was found, (H6) indicating partial mediation, no direct 

effect was found for team-level autonomy on team performance (H8), indicating full mediation on that 

relation. 

The group composition team design factors team size and team functional heterogeneity have no 

significant moderating effects on the relation between IC-QTDM (H5a) and QTDM-TP (H9a) 

respectively. This means that for project work in companies similar to Docdata the team size and 

functional heterogeneity should just be what is expected to be minimally necessary needed to complete 

the goals of the project. 

Finally, the positive effect of the quality of the TDM process on team performance is corroborated 

(H9) in this study. These findings indicate that this multidimensional measurement of the quality of 

the TDM process can be applied in future research. This is important since this construct is proven to 

be a very important factor in explaining team performance.  

5.2 Theoretical Implications 

First, in paragraph 5.2.1, theoretical implications of the used measurement scales are described. 

Some scales are corroborated in this study, some are adjusted, and some self-developed scales are 

introduced. Thereafter, the structural effects from the results and conclusions are linked to theory and 

their contribution to the current literature on teamwork is highlighted in paragraph 5.2.2. 

 Measurement scales 5.2.1

The most important finding is that the quality of the TDM process can be best measured as a 

higher-order construct. The construct is measured by three separate subscales: communication and 

information sharing, acceptance of minority opinion, and participation in decision making. This 

indicates that in future research on team performance this measure should be used.  

The same holds true for the higher-order measurement of team performance. This construct is 

measured on not only the traditional measures, but also the individual perception of the team members 

and the benefits for the stakeholder community and organization. It is very important for researchers to 

realize that the performance of a project cannot easily be assessed by a simple measure on for instance 

cost, quality, or schedule performance. Hence, the real measure of team performance includes more 

measures. Applying this higher-order measure of team performance is advised in future research 

projects.  

This study yielded several valuable insights with respect to the measurement scales that were used. 

First the validity of the measurement scales for team functional heterogeneity (Campion, Medsker, & 

Higgs, 1993), transformational leadership (De Hoogh, Den Hartog, & Koopman, 2004), empowering 

leadership (Ahearne, Mathieu, & Rapp, 2005), team-level autonomy (Schepers, Falk, de Ruyter, & de 

Jong, 2012), acceptance of minority opinion (Lingsma & van der Meer, 2008), and participation in 

decision making (Campion, Medsker, & Higgs, 1993) was established. All scales can be found in 

Figure A-1 in the Appendix.  

Furthermore, a valid scale with five items for project control was developed, based on Smets, 

Langerak, and Rijsdijk (2010) and Snijders, Wuttke, and Zandhuis (2013). A new, valid, measurement 

scale for intrateam coordination was created from two questions of the action scale from Gevers and 

Peeters (2009) and the self-developed item “interaction between members happens frequently and on a 

structured way [IC4]”. Both scales can be applied in future research projects. 

The communication and information sharing scale was based on items from the communication 

scale of Lingsma and Van der Meer (2008), one item from the communication / information sharing 

scale of Campion, Medsker, and Higgs (1993), and two items from the information elaboration scale 
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of Johnson et al. (2006). The last item Q:CO5 was deleted in section 4.2. The findings of the study 

imply that this joint scale for communication and information sharing with four items can now, along 

with the scales for acceptance of minority opinion and participation in decision making, be used as a 

base for assessing the quality of the TDM process in other research projects.  

Finally, three different scales for assessing team performance were tested. Within the scope of the 

business context, measures for goal attainment, efficiency, quality, and adherence to schedule can be 

used to assess team performance on specific measures. Additionally, the perception of team 

performance can be tested with the three (subjective) items of the TP:P scale in Table A-2 in the 

Appendix. Third, general team performance can be measured with items about: satisfaction, 

motivation, learning, and overall experience. An item asking for inspiration was not considered valid 

in this study. Altogether, the three separate scales can be used to assess team performance in future 

research projects. Additionally, a simple rating on a 1-10 scale can be used as an alternative measure. 

 Structural effects 5.2.2

This study clarifies the relationships between team design factors, the process of team decision 

making, and team performance. Despite the indications that activities of project control (Smets, 

Langerak, & Rijsdijk, 2010); (Snijders, Wuttke, & Zandhuis, 2013) would have a positive effect on the 

level of intrateam coordination, this study is the first to show a direct relationship. However, in this 

study the explained variance of intrateam coordination is only 32%. This indicates that 68% of the 

variance is explained by factor which are not yet included in the model. Research on other important 

antecedents of intrateam coordination is needed. 

The same holds true for the positive effect of intrateam coordination on the process of team 

decision making. The link of intrateam coordination with communication and information sharing 

(Stewart, 2006), and the acceptance of minority opinion (Hollenbeck, et al., 1995) were already found. 

This study is the first to show a relation with the higher-order construct quality of the TDM process.  

The study is an extension of earlier research on the positive relation between transformational – 

and empowering leadership with team-level autonomy (e.g. Zhang & Bartol (2010)), and team-level 

autonomy and subsequently the quality of the TDM process (e.g. Bourgault, Drouin, & Hamel 

(2008)). However, also for team-level autonomy only a bit more than 34% of the variance is explained 

by the antecedent in the model. The other 66% is left unexplained and therefore more research is 

needed to discover the other factors influencing the feeling of autonomy in the team. 

The research is in line with the I-P-O framework (McGrath, 1964), the effect of the input (team 

design factors) on output (team performance) is mainly explained by the intervening processes (team 

decision making processes). The study corroborates the generally accepted positive effect of a higher 

quality of the TDM process on team performance (e.g. Park & DeShon (2010) and De Dreu & West 

(2001)). It must be noted that with the addition of the direct effect of intrateam coordination on team 

performance the total variance explained of team performance is still only just more than 55%, leaving 

45% of the variance unexplained. Unlike the other variables in the model, this moderate R
2 
level 

makes sense because team performance is not only prone to the internal effects within the project and 

the scope of this research, but it is also prone to external effects (e.g. general working atmosphere, 

bonus and reward structures, or time pressure). 

In the current study no moderation effects were found for the use of a project management tool, 

team size, and team functional heterogeneity. Although this might be due to the sample size, it also 

indicates that the effects might not be as strong as expected. Apparently impact of the costs and 

benefits of having a larger team size, considered to have an important effects on the quality of decision 

making (e.g. Alnuaimi, Robert, & Maruping (2010) and Stewart (2006)), were indicated not to be as 
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problematic or beneficial in the team of the case-study as expected. The same holds true for the level 

of team functional heterogeneity 

5.3 Practical Implications 

The aim of the present study was not only to contribute to the literature on organizational teams, 

but also to have practical relevance. In this section some guidelines for managers and project leaders 

for better team decision making and thus team performance are presented. Note that the results are 

only generalizable for companies similar to Docdata which is described in sections 1.1 and 1.2. 

First, a very important factor in explaining team performance is the quality of the team decision 

making process. This study is in line with the study of the handbook of Snijders et al. (2013), which 

says that project leaders should focus on keeping the quality of communication and information 

sharing as high as possible. Good communication is defined as the clear and accurate conveying and 

exchange of information among team members and between team and the external stakeholders 

(Cannon-Bowers, Salas, & Converse, 1993). Good quality communication and information sharing is 

based on transparent and pro-active distribution of information (Anantatmula, 2010); (Hollenbeck, et 

al., 1995).  

Additionally, this study elaborated on the studies of acceptance of minority opinion (De Dreu & 

Beersma, 2001); (De Dreu & West, 2001); (Park & DeShon, 2010)  and participation in team decision 

making (De Dreu & West, 2001); (Anantatmula, 2010); (Cohen & Bailey, 1997). They are both 

considered as are key factors in a high quality TDM process. The findings emphasize that project 

leaders should make sure that, whenever possible, all members of the team get the chance to contribute 

to the decision making process and should create an atmosphere where deviating opinions are 

accepted. 

According to the findings of this study, a high level of intrateam coordination improves team 

performance both directly as well as by improving the quality of the TDM process which in turn also 

has a positive effect on team performance. It is therefore very important for project leaders to focus on 

improving the intrateam coordination whenever possible. The coordination within teams can be 

increased with applying all different practices of project control. Smets, Langerak, & Rijsdijk (2010) 

describe these activities as: Setting guidelines for deliverables (goals) and evaluate convergence to 

those goals in the process, monitoring teamwork by applying cultural control to assure pro-active 

participation of all members. Snijders, Wuttke, and Zandhuis (2013) add to that that for project leaders 

it is essential to check the quality of work during the whole project, to apply constant cost control, and 

keep an eye on schedule to make sure the project is finished in time.  

Potentially, also the use of project management tools can strengthen this relationship. Though the 

results of the quantitative study did not demonstrate a significant moderating effect of the use of 

project management tools on the relationship between project control and intrateam coordination, the 

interview results indicated that projects of a certain business impact or team size could benefit from 

applying a generally used project methodology. In this methodology more time should be spend in the 

early phases of the project where goal setting, task division, and priority setting deserve attention. This 

should be done by involving future stakeholders (e.g. IT – or Operations department) earlier in the 

process.  

For the whole process, the use of the shared folder and standardized and generally used documents, 

like a project initiation document, project evaluation document, and the project dashboard document, 

will be very beneficial for team performance. This is very much in line with the recommendations 

made in the handbook of Snijders and colleagues (2013). 

In the interviews it was indicated that it is very important to put more effort in preparing and 

evaluating project performance. Closure is very important for personal and organizational learning 
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effects and for preventing future inefficiencies. As a first step for implementing a standard project 

methodology in the organization. The following standardized documents may be used: 

- General use of a project initiation document, containing at least the goals, scope, organization, and 

planning of the project. 

- General use of a project evaluation document, for documentation of the lessons learned in the project 

and to evaluate team performance.  

- General use of a project priority dashboard document, for setting priorities to the most important 

projects. 

Second, the quality of the TDM process, and ultimately team performance, is also affected by the 

level of autonomy of the team. The team will feel more responsibility for making good decisions. 

However, the functional managers in the organization should provide teams with this decision 

autonomy. Handing over authority goes automatically if the functional managers in the organization 

apply transformational – and empowering leadership. The interviews indicated that the project leaders 

should not be responsible for these activities, since in this company it is often the case that the project 

leader is hierarchically lower in the organization than the team members. It is recommended that all 

functional managers individually put effort in: motivating team members to beyond their functional 

expectations (Keller, 2006); inspiring team members to become more effective in pursuing collective 

goals (Bass, Avolio, Jung, & Berson, 2003); articulate ambitious collective goals and acting as a role 

model, showing concern for them as individuals, and encouraging teamwork (Podsakoff, MacKenzie, 

Moorman, & Fetter, 1990); and delineating the significance of the employee’s job and expressing 

confidence in the employee’s capabilities (Zhang & Bartol, 2010). With applying all these activities, 

also the quality of the TDM process will be enhanced. 

Finally, this study indicates that managers should assess the teams on scores for goal attainment, 

efficiency, quality, adherence to schedule in order to measure team performance. Despite the generally 

accepted use of focus on cost as a measure of team performance (Atkinson, 1999), this is not tested as 

an indicator of team performance in this case. This does not mean that a measure for cost performance 

should not be used anymore, but it is assumed that when a team has a low scoring on the other 

measures for team performance the score for cost performance will automatically turn out to be bad. 

Note that in this project no distinction is made between sorts of projects, it might for instance be so 

that for cost-savings projects the cost performance measure is the most important measure for team 

performance. The next section therefore recommends to make this distinction and check for 

differences between the types of projects.  

The qualitative study indicates that the evaluation of team performance should also include the 

perception of the project members. A rating for the quality of the team, the performance at work and 

schedule, general satisfaction, motivation, acquisition of new knowledge and skills, and the 

atmosphere were the items in the valid measurement scale for the perception of team performance. 

This means that, because the perception of team members is a very important factor in assessing team 

performance, managers should include this measure in assessing the team.  

Additionally, this study has also proven that a general mark for team performance serves as an 

alternative to measure team performance. It is advised to use it as an additional measure in assessing 

team performance. 

Note that Atkinson (1999) found a bias for both team members as well as for team leaders to judge 

the project more positively than it actually was. It is therefore recommended to include other 

stakeholders of the project (e.g. internal - or external clients of the project) in the assessment of team 

performance. 
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5.4 Limitations and Further Research 

Several limitations of this research project have to be indicated. The first limitation of the study is 

the limited scope of the project. All the projects considered in this study were performed at the same 

company in about the same period. A longitudinal study is needed to further clarify the relationships 

found in the model to establish real causality. The results and conclusions from this research can only 

be generalized to teams working in a similar business environment as Docdata. To enhance the 

generalizability of the study, other studies might carry out the same research at companies working in 

a different industry or from a different size.  

Besides that, 23 projects with 103 participants were included in the study. Although the sample was 

big enough enable drawing conclusions on the structural model, a bigger sample size would make it 

possible to discover possible moderation effects of either the use of a PM tool, team size, or team 

functional heterogeneity. With a larger sample size, it would also be interesting to distinguish between 

different project types (e.g. based on internal/external focus, goal, business impact or something else) 

and look for differences regarding the relationships in the research model. 

A limitation of using SEM-PLS as a statistical method is that it does not offer a commonly 

accepted goodness-of-fit index for the total model. Future research could explore whether the GoF 

index of Amato, Esposito Vinzi, and Tenenhaus (2004) should become generally accepted or whether 

other measures perform better.  

Finally, the last limitation concerning the quantitative study is that all data were based on 

perception of the team members or – leaders. Atkinson (1999) found a bias for both team members as 

well as for team leaders to judge the project more positively than it actually was. The study therefore 

might be subject to the common-source bias described by Dione, Yammarino, Atwater, and James 

(2002). From the interviews it seemed like the project members and – leaders were rather critical and 

had a high level of self-criticism. To prevent this, it is recommended to include other stakeholders of 

the project (e.g. internal - or external clients of the project) in the assessment of team performance in 

future research. 

A limitation of the case-study was that it only concerned one project, which was unlike most 

projects at the company an example for how projects at Docdata should be performed according to the 

project leader. This was due to the fact that the project was similar to earlier performed projects and 

that it had high priority within the organization.  

A still unresolved issue is the explanation of the acceptable or moderate R
2
 levels of the dependent 

variables in the model. This moderate level of explained variance indicates that there still are other 

variables influencing these dependent variables. In this study the aggregated characteristics of the 

team and task meaningfulness were excluded since previous research had already proven their 

influence on team performance (Stewart, 2006). The role of the feeling of team potency, the collective 

belief that the group can be effective (Shea & Guzzo, 1987) can also not be underestimated. Shea and 

Guzzo (1987), and Gully and colleagues (2002) proved that this construct significantly affects team 

performance. Besides that, the non-functional heterogeneity of the team (e.g. age, gender, ethnical 

background) was not included in this study since many other papers researched the influence of 

demographic diversity on factors of the team decision making process or the intrateam coordination, 

explaining an additional part of the variance in those variables. More literature research in different 

areas of research, and additional practical studies may identify additional that significantly explain 

team performance.  

This study is the first one to identify team design factors to the quality of the TDM process. Up 

until now the quality of the TDM process is an undervalued and underexposed concept in this area of 

research. More research is needed to corroborate the relationships that were found in the present study.  
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A final direction for further research is to further test the (partly) self-developed measurement 

scales for their reliability and validity in different situations. Furthermore, future research projects on 

decision making theory should use the broader definition of the quality of the TDM process instead of 

a simple measure of team decision making (e.g. measure of decision satisfaction). This might give new 

insights in understanding the impact of the quality of the team decision making process on team 

performance. 
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A. Appendix A 
List of questions in the interview 

Algemeen 

Wat is je rol binnen Docdata? 

Waar liggen je verantwoordelijkheden? 

Bij wat voor soort projecten ben je betrokken geweest de laatste tijd? 

Input factoren 

Wordt er bij het samenstellen van een team nagedacht over de structuur (rollen van teamleden, 

beslissingsverantwoordelijkheid)? Is dit altijd hetzelfde? 

Worden er project management tools gebruikt om het proces te controleren?  

- Zo ja, welke tools worden toegepast?  

- Wat is je mening over deze tools?  

- Denk je dat project management tools van invloed zijn op de structuur van het samenwerken, de 

coördinatie van taken/verantwoordelijkheden? 

- Wat is je toekomstvisie op het gebruik van deze tools? 

Pas je bewust een leiderschapsstijl toe? Zo ja, waar let je dan op? 

- Welke activiteiten denk je dat belangrijk zijn voor een project leider? 

- Denk je dat het krijgen van autonomie over je project goed is? Is er een specifiek geval waar het 

extra goed/slecht zou zijn? 

- Denk je dat het toepassen van stimulerende leiderschapsactiviteiten goed is voor het vertrouwen in 

het team door de teamleden? 

Hoe wordt de taak en de doelstellingen van een project bepaald? 

- Denk de dat gecoördineerde informatiestromen/communicatie goed is voor het 

besluitvormingsproces in een team? Of denk je dat dit automatisch moet gaan? 

- Denk je dat het gevoel van autonomie goed is voor het besluitvormingsproces? 

Hoe denk je dat teamgrootte van invloed is op de prestaties van het team? Wat is een bezwaar van een 

te groot/te klein team? 

In hoeverre zijn teams bij Docdata functioneel heterogeen? Is dit project afhankelijk? 

Op welke factoren kun je een team op de beste manier beoordelen (afhankelijk van de 

doelstellingen/situatie).  
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Figure A-1: Example item from questionnaire 

Table A-1: Measures for TFH 

Project Blau Index THF4 Blau Index TFH5 σTFH6 

1 0,50 0,00 0,50 

2 0,63 0,63 2,59 

3 0,50 0,44 1,77 

4 0,50 0,50 0,50 

5 0,72 0,32 1,02 

6 0,00 0,00 0,00 

7 0,00 0,00 0,00 

8 0,38 0,63 0,50 

9 0,67 0,50 8,31 

10 0,70 0,75 5,31 

11 0,00 0,00 1,50 

12 0,00 0,00 1,00 

13 0,56 0,56 9,37 

14 0,72 0,61 10,24 

15 0,44 0,44 1,25 

16 0,67 0,72 1,63 

17 0,61 0,72 1,86 

18 0,72 0,80 7,68 

19 0,50 0,61 4,78 

20 0,63 0,38 2,12 

21 0,38 0,38 12,95 

22 0,75 0,63 1,79 

23 0,50 0,50 5,12 
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Table A-2: Operationalization of constructs 

Construct Type of Construct Operationalization Author(s) 

Team Functional 

Heterogeneity (TFH)  

 

Reflective The project members: 

- vary widely in their areas of expertise [TFH1]. 

- have a variety of different backgrounds and experiences [TFH2]. 

- have skills and abilities that complement each other [TFH3]. 

(Campion, Medsker, & 

Higgs, 1993). 

Project Control (PC) 

 

Reflective The project manager: 

- evaluates convergence to those goals in the process [PC1]. 

- assures pro-active participation of all members [PC2]. 

- checks quality of work [PC3]. 

- applies cost control [PC4]. 

- keeps an eye on the schedule [PC5]. 

(Smets, Langerak, & 

Rijsdijk, 2010) (1-2) 

(Snijders, Wuttke, & 

Zandhuis, 2013) (3-5). 

Usefulness of the PM tool 

(PM1) 

 

Reflective Using a PM tool: 

- improves the performance of the team decision making process. 

- increases the productivity of the team.  

- increases the effectiveness of the team. 

Adapted from (Schepers, 

de Jong, Wetzels, & de 

Ruyter, 2008). 

Ease of use of the PM tool 

(PM2) 

 

Reflective - Interacting with the PM tool is clear and understandable. 

- I find the PM tool easy to use. 

- I don’t get the PM tool to do what I want it to do (reverse coded). 

Adapted from (Schepers, 

de Jong, Wetzels, & de 

Ruyter, 2008). 

TREL: Transformational 

Leadership (TRL) 

 

Reflective first 

order 

The project manager: 

- stimulates the project members to try to think on new ways about problems 

[TRL1]. 

- encourages project members to think independently [TRL2]. 

- is able to make the project members enthusiastic for his/her ideas [TRL3]. 

- gives the project members the feeling to work on an important and shared 

mission [TRL4]. 

- delegates challenging responsibilities to project members [TRL5]. 

Translated Dutch scale 

(De Hoogh, Den Hartog, 

& Koopman, 2004). 

TREL: Empowering 

Leadership (EML)  

 

Reflective first 

order 

The project manager: 

- helps to understand how my objectives and goals relate to that of the 

company [EML1].  

(Ahearne, Mathieu, & 

Rapp, 2005). 
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- takes decisions together with the team [EML2]. 

- believes that the project members can handle demanding tasks successfully 

[EML3]. 

- offers freedom to the project members to complete tasks the way they want 

to [EML4]. 

TREL Formative second 

order 

Exists of the first order reflective constructs: TRL & EML.  

Intrateam Coordination 

(IC) 

 

Reflective - The division of tasks is well coordinated [IC1] 

- The team members can replace others when necessary [IC2]. Deleted after 

reliability and validity check in section 4.2.3 

- The members of my group collaborate effectively [IC3]. 

- Interaction between members happens frequently and on a structured way 

[IC4]. 

Adapted from Coordinated 

Action scale (Gevers & 

Peeters, 2009) (1-3) 

Self-developed (4). 

Team-level Autonomy 

(AU)  

 

Reflective In this project:  

- we can select different ways to do our work [AU1]. 

- we make our own choices without being told by management [AU2]. 

- we have a considerable amount of independence and freedom to decide 

how to go about our work [AU3]. 

(Schepers, Falk, de Ruyter, 

& de Jong, 2012) 

QTDM: Acceptance of 

Minority Dissent  (Q:AM) 

 

Reflective first 

order 

The project members: 

- can discuss problems and difficult issues [Q:AM1]. 

- dare to give a deviating opinion [Q:AM2]. 

- find it easy to ask other members for help [Q:AM3]. 

Translated Dutch scale 

Psychologische Veiligheid 

(Lingsma & van der Meer, 

2008) 

QTDM: Participation in 

Decision Making 

(Q:PA)  

Reflective first 

order 

- All project members have a real say in how the team carries out its work 

[Q:PA1]. 

- All project members in this team get a chance to participate in decision 

making [Q:PA2]. 

- My team is designed to let everyone participate in decision making 

[Q:PA3]. 

(Campion, Medsker, & 

Higgs, 1993). 

QTDM: Communication / 

Information sharing 

Reflective first 

order 

- Generally project members communicate direct and personal [Q:CO1]. 

- Relevant information is openly shared with all project members [Q:CO2]. 

Adapted from a translated 

Dutch scale Communicatie 
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(Q:CO) 

 

- Projectmembers of my team are very willing to share information with 

other team members about our work [Q:CO3]. 

- The team thoroughly considers and evaluates all the relevant information to 

make decisions [Q:CO4]. 

- The frequency of information sharing is insufficient (reverse coded) 

[Q:CO5]. Deleted after reliability and validity check in section 4.2 

(Lingsma & van der Meer, 

2008) (1-2) 

(Campion, Medsker, & 

Higgs, 1993) (3) 

(Johnson, et al., 2006) (4-

5). 

QTDM Formative second 

order 

Exists of the first order reflective constructs: Q:AM, Q:PA, and Q:CO.  

Decision Satisfaction 

(Q:DS) 

Alternative 

Reflective first 

order 

- All project members supported important decisions [Q:DS1]. 

- Overall, the team was satisfied with the decisions [Q:DS2]. 

Adapted from (Kuhn & 

Poole, 2006). 

TP: Team Performance 

Measures (TP:M) 

 

Reflective first 

order 

1-5 Scale, ranging from “Very Bad” to “Very Good” 

- How would you rate the team in terms of goal attainment [TP:M1]? 

- How would you rate the team in terms of efficiency [TP:M2]? 

- How would you rate the team in terms of quality [TP:M3]? 

- How would you rate the team in terms of adherence to schedule [TP:M4]? 

- How would you rate the team in terms of focus on costs [TP:M5]? Deleted 

after reliability and validity check in section 4.2 

Self-developed. 

TP: Team Performance 

Perception (TP:P) 

 

Reflective first 

order 

- The team was a high performance project team [TP:P1]. 

- The project members perform well at work [TP:P2]. 

- The team was behind schedule and was not able to successfully finish 

before deadlines (reverse coded) [TP:P3]. 

(Ammeter & Dukerich, 

2002) (1) 

Self-developed (2-3). 

TP: General Team 

Performance (TP:G) 

 

Reflective first 

order 

 

- The project has contributed to my general satisfaction of my work at 

Docdata [TP:G1]. 

- The project motivated me to participate in new projects in the future 

[TP:G2]. 

- The project gave me inspiration and satisfaction [TP:G3]. Deleted after 

reliability and validity check in section 4.2. 

- I have acquired a lot of knowledge and skills by working together with the 

other project members [TP:G4]. 

Self-developed. 
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- Working in this team an enjoyable experience [TP:G5]. 

TP Formative second 

order 

Exists of the first order reflective constructs: TP:M, TP:P, and TP:G.  

TP:G6 

Alternative 

Unidimensional In general I would rate the project performance with the following mark: 1-

10 [TP:G6]. 

Self-developed. 
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B. Appendix B 

Table B-1: SEM-PLS algorithm 

Stage Step Activity 

1: Iterative 

estimation of latent 

construct scores. 

1.1: Outer 

approximation of 

latent construct scores. 

The latent constructs are approximated based on a 

linear combination of the values of manifest variables’ 

scores and outer coefficients from step 1.4. 

1.2: Estimation of 

proxies for structural 

model relationships 

between latent 

constructs. 

The factor loadings for the relationships are computed. 

The path weighing scheme uses combinations of 

regression analyses and bivariate correlations based on 

latent construct scores. This way latent construct 

scores maximize the variance explained by the 

endogenous latent scores.  

1.3: Inner 

approximation of 

latent construct scores. 

Inner proxies of construct scores are calculated as 

linear combinations of the latent construct scores from 

step 1 and the inner weights from step 2. 

1.4: Estimation of 

proxies for coefficients 

in the measurement 

model. 

The outer weights are calculated. For reflective 

measurements the correlations between inner proxy of 

its latent construct and its indicator variables are 

applied (outer loadings). For formatively measured 

constructs, the regression weights (i.e. outer weights, 

resulting from OLS regressions) of each latent 

construct’s inner proxy on its indicator variables. 

2: Calculation of 

final estimates of 

outer weights and 

loadings, structural 

model 

relationships. 

2.1: Ordinary least 

squares method for 

each partial regression 

in the SEM-PLS 

model. 

Stage one is repeated until the sum of the outer 

weights’ changes between two iterations is sufficiently 

low (smaller than 10
-5

). Final outer weights are used to 

compute the final latent scores. The final latent 

construct scores are used to run the OLS regressions 

for each construct to determine the path coefficients.  
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C. Appendix C 
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Figure C-1: Measurement model 
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Figure C-2: Structural model
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Figure C-3: Second stage structural order model with Latent Variable Scores 
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Figure C-4: Normal Q-Q plot Q:AM1   

 

Figure C-5: Normal Q-Q plot Q:AM2 

 

Figure C-6: Normal Q-Q plot Q:AM3 
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Table C-1: Mean and standard deviation per item 

Item µ σ Item µ σ 

PC1 3,66 0,86 Q:AM1 3,88 0,68 

PC2 3,56 0,86 Q:AM2 3,92 0,68 

PC3 3,46 0,94 Q:AM3 3,76 0,73 

PC4 3,41 0,91 Q:PA1 3,70 0,78 

PC5 3,76 0,89 Q:PA2 3,67 0,86 

TRL1 3,37 0,80 Q:PA3 3,55 0,88 

TRL2 3,42 0,80 Q:CO1 3,85 0,78 

TRL3 3,45 0,74 Q:CO2 3,60 0,81 

TRL4 3,65 0,71 Q:CO3 3,95 0,58 

TRL5 3,50 0,84 Q:CO4 3,47 0,87 

EML1 3,60 0,84 Q:CO5  3,33 0,92 

EML2 3,70 0,83 TP:M1 3,69 0,87 

EML3 3,69 0,70 TP:M2 3,41 0,83 

EML4 3,58 0,87 TP:M3 3,63 0,73 

IC1 3,56 0,89 TP:M4 3,39 0,90 

IC2 2,83 0,96 TP:M5 3,26 0,92 

IC3 3,55 0,95 TP:P1 3,53 0,86 

IC4 3,58 0,87 TP:P2 3,77 0,70 

AU1 3,62 0,78 TP:P3  3,34 1,10 

AU2 3,14 0,91 TP:G1 3,67 0,92 

AU3 3,56 0,81 TP:G2 3,74 0,94 

   TP:G3 3,69 0,92 

   TP:G4 3,57 0,95 

   TP:G5 3,72 0,85 

PC
IC

(R
2
 = 0,324)

TREL

(R
2
 = 1,000)
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Figure C-7: Measurement model after first SmartPLS run 

 Table C-2: Multicollinearity test 
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 Tolerance VIF 

TP:M2 0,376 2,658 

TP:M3 0,421 2,376 

TP:M4 0,454 2,204 

TP:P1 0,396 2,524 

TP:P2 0,399 2,508 

TP:P3 0,401 2,493 

TP:G1 0,249 4,011 

TP:G2 0,293 3,412 

TP:G4 0,406 2,463 

TP:G5 0,278 3,593 

TP:G3 0,171 5,844 

a. Dependent Variable: TP:M1 

Table C-3: Intercorrelations TREL 

     TRL EML 

 TRL 1 0 

 EML 0,749 1 

Table C-4: Intercorrelations QTDM 

 Q:AM Q:PA Q:CO 

Q:AM 1 0 0 

Q:PA 0,373 1 0 

Q:CO 0,501 

 

0,517 1 

Table C-5: Intercorrelations TP 

 TP:G TP:P TP:M 

TP:G 1 0 0 

TP:P 0,647 1 0 

TP:M 0,675 0,791 1 
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D. Appendix D 
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Figure D-1: Measurement model after final SmartPLS run 
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Figure D-2: Structural model after SmartPLS run 
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Table D-1: Indicator loadings and T-statistics  

LV Indicator Indicator loading T-statistic 

EML EML1 0,747 10,475** 

EML2 0,860 31,500** 

EML3 0,795 16,059** 

EML4 0,831 21,314** 

TRL TRL1 0,814 20,290** 

TRL2 0,870 35,621** 

TRL3 0,874 29,289** 

TRL4 0,835 24,622** 

TRL5 0,723 12,344** 

Q:CO Q:CO1 0,704 11,003** 

Q:CO2 0,833 21,811** 

Q:CO3 0,734 11,771** 

Q:CO4 0,643* 8,195** 

Q:AM Q:AM1 0,887 27,009** 

Q:AM2 0,827 12,099** 

Q:AM3 0,799 8,317** 

Q:PA Q:PA1 0,869 24,283** 

Q:PA2 0,932 82,764** 

Q:PA3 0,856 17,005** 

TP:G TP:G1 0,906 47,476** 

TP:G2 0,854 21,638** 

TP:G4 0,812 16,737** 

TP:G5 0,897 35,681** 

TP:M TP:M1 0,864 23,627** 

TP:M2 0,853 24,293** 

TP:M3 0,791 19,502** 

TP:M4 0,785 13,943** 

TP:P TP:P1 0,823 24,241** 

TP:P2 0,886 31,111** 

TP:P3 0,744 15,513** 

PC PC1 0,827 20,913** 

PC2 0,856 24,292** 

PC3 0,788 14,010** 

PC4 0,535*  4,804** 

PC5 0,844 19,542** 

IC IC1 0,882 44,714** 

IC3 0,887 40,621** 

IC4 0,817 16,355** 

AU AU1 0,841 22,453** 

AU2 0,770 10,631** 

AU3 0,894 34,365** 

* between 0,5 and 0,7 
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Table D-2: Principal component analysis 1 of TFH 

 1  2 

TFH1 0,876 -0,173 

TFH2 0,835 -0,235 

TFH3 0,831 -0,06 

TFH4 0,113 0,872 

TFH5 0,191 0,853 

TFH6 0,368 0,370 

Table D-3: Principal component analysis 2 of TFH 

 1 

TFH1 0,888 

TFH2 0,855 

TFH3 0,832 

TFH6 0,332 

 

PC
IC

(R
2
 = 0,320)

TREL
AU

(R
2
 = 0,343)

QTDM

(R
2
 = 0,613)

TP

(R
2
 = 0,553)

0,565

0,586
0,436

0,489

0,198**

0,595

 

Figure D-3: Structural model after SmartPLS run with direct link IC-TP 

** = Significant on 0,10 level 
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Figure D-4: Structural model after SmartPLS run with direct link AU-TP 
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Figure D-5: Structural model after SmartPLS run with direct link PC-QTDM 
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Figure D-6: Structural model after SmartPLS run with direct link TREL-QTDM 

** = Significant on 0,10 level 


