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Abstract 

Abstract 
The aim of the study was to learn more about determinants of team effectiveness at DAF 

Trucks NV. By means of literature and survey, determinants of team effectiveness were 

explored. Results showed most was to be gained by improving leadership and 

communication. Other determinants were four job design characteristics, skill discretion, 

and social support. 
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Preface 

Preface 

This report describes the project conducted at DAF Trucks NV on determinants of team 

effectiveness. Furthermore, the report forms the closure document of my studies in 

Industrial Engineering and Management Science. The fifth and final year of the study is 

consumed by the Master's Thesis. 

I really enjoyed this last year at DAF. Not a day went by in which I did not learn 

something new. I was constantly challenged. The practical experience was valuable to 

me. Particularly, I learnt that even though I have learnt a lot during my studies, it is a 

whole different thing applying that knowledge in a practical situation Also, being at DAF 

enabled me to think about what I wanted to do with my future. 

I would like to point out to the people at DAF the following. Although it might be 

tempting not to read the total report, the entire report contains information I think is 

valuable to DAF. Chapter 3 describes the results of the literature study. The results of the 

questionnaire described in Chapter 5 are, of course, of interest to DAF. However, the 

questionnaire results should be interpreted with caution. Chapter 6 discusses and, 

thereby, validates the results. Thus, these three chapters are recommended as minimum 

reading. 

At this point I would like to thank the following people : 

• All people who participated in the research (interviewees and questionnaire 

pa rtici pants) 

• My colleagues at Quality Operations, who made my time at DAF enjoyable and who 

were willing to help me at any time 

• All other people, whom I could consult at any time 

• My mentors: Jan de Jonge who supported me with his critica! feedback enabling me to 

reach heights I had not imagined, Christel Rutte, Jacques Maton, and Johan Drenth 

• My uncle John Lutgens who helped me find this interesting assignment and was there 

for me during the project as well 

Finally, I would like to thank my family and friends who have supported me during my 

studies. 

Elvira Cox 

Eindhoven, 23 rd of November, 2006 

V 

The Road to World Class Manufacturing 



vi 

The Road to World Class Manufacturing 



Management Summary 

Management Summary 

Problem 

In Oost-Brabant, a region of the Netherlands, economical developments made the region 

focus on a strong knowledge economy directed towards complex products with high 

added value. Innovation has become a key factor for many businesses. DAF Trucks NV 

(DAF) is successful in this environment. In order to stay successful DAF is committed to 

become a World Class Manufacturer. A change process was started with the goal: a 

culture of continuous improvement. To make this goal more tangible the desired situation 

was described in the DAF Production System (DPS). 

The main issues of the DAF Production System (DPS) are: 

• The production team is the core of the DPS. The production team's main task is to 

produce trucks occasionally released by problem solving activities; 

• Visualization of process variables and targets is a necessity; 

• Full support of management and other departments is required 

Quality Operations is in charge of rolling out the DPS over the different factories. 

As a first step towards the DPS continuous improvement teams (continue verbeterteams 

(CVTs) in Dutch) were introduced. A CVT is a directive organ in charge of what structural 

problems to solve. These problems are, then, solved by small group activities (tijdelijke 

verbeterteams (TVTs) in Dutch). TVTs consist mainly of operators. CVTs are the objects 

of the current study with an emphasis on the production teams the CVTs belong to. 

Quality Operations feit that in implementing the DPS an important knowledge gap 

existed. Knowledge was not readily available on human aspects of such a change 

process. Therefore, the goal of the current study was to answer the following question: 

How can team effectiveness be improved in light of the requirements of the DAF 

Production System? 

Team Effectiveness in this context was defined as: 

• satisfactorily reaching the goals for quality, casts and delivery; 

• continuously improving the process as wel/ as standard operating procedures; 

• the team being valuable to its members in fostering personal growth and 

development and having a pleasing working atmosphere. 

This study focused on determinants of team effectiveness. Also, a best practice, a best 

performing group from which other groups can learn, was determined out of one of the 

participating teams. Furthermore, the focus was primarily on the support teams get from 

their environment. Some factors internal to the team were assessed as well. The Truck 

Factory and in the assembly part of the Engine Factory participated in this research. 
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A preliminary interview investigation indicated the following factors to be important in 

influencing team effectiveness: 

• goals ( cf. team goals and feedback); 

• reward systems ( cf. acknowledgement and team-level goals); 

• leadership (cf. the use of different styles of leadership); 

• bureaucracy (cf. the lead time of other departments solving a problem); 

• resources (cf. allocation of budgets); 

• communication (cf. getting information important for doing a job) . 

A literature study provided further insight into determinants of team effectiveness. The 

research model developed is presented in Figure 1. Plusses indicate relations were 

expected to be positive. That is, an increase in a variable on the left hand side of the 

figure is expected to result in an improvement in team effectiveness. (Only for role 

conflict a negative relation was expected; a decrease in role conflict was expected to 

result in an improvement in team effectiveness.) In developing the research model the 

DPS was used as a guideline for what variables to include. The variables on the left hand 

side of Figure 1 are called the work team design characteristics. 

lob Design 
Level of autonomy 
Task Variety 
Task Significance 
Feedback 

Interdependence 
Goal Interdependence 
Reward interdependent 

Group Composition 
Skill Discretion 
Task-Directed Leadership 
Social -Emotional Leadership 
Participative Leadership 
Rewarding Leadership 

Context 
Information flow 
Information Effectiveness 
Communication/Cooperation 
between Departments 
Role Conflict 

Process 
Social Support 
Communication/Cooperation 
within the Team 

+ 

+ 

Team Effectiveness 
Performance 

-----+-------Improvements Made 

+ 

+ 

Personal Growth Opportunities 
Pleasing Work Atmosphere 

Figure 1: The Research Model for the Current Study 
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A survey was conducted to gather data on the variables in the research model. A 

response of 90.0% was achieved mean ing that about 260 people participated in the 

research . Data were analyzed using statistica! techniques, such as multiple regression 

analysis and one-way analysis of variance (ANOVA). 

Results 

The results of the questionnaire research showed improvement potential at DAF on all 

work team design characteristics except for role conflict (no role conflict was found 

present). Largest improvement potential was identified on: 

• autonomy, 

• task va riety, 

• interdependence, 

• leadership styles, and 

• communication . 

Results are summarized in Table 1. 

Table 1: Results from the Questionnaire Research 

Work Team Design Characteristics 
Autonomy 
Task variety 
Interdependence 
Leadership styles 
Communication 

Remaining Characteristics 

0/o of Participants that Reported 
the Characteristic Present 

30.0% 
34 .0% 

< 5.0% 
18.0% 
17 .0% 

40 .0%< percentage < 60 .0% 

The teams included in the research were divided in three areas A, B, and C based on the 

areas they were located in, for example the assembly teams of the Engine Factory are an 

area. To identify a best practice groups between which differences were identified on 

work team design characteristics were sorted from best scoring to worst scoring . The 

patterns found were compared to a performance ranking. Both the ranking and the 

pattern identified when sorting the groups on their scores on work team design 

characteristics identified the same groups as good performers. Therefore, these groups 

can serve as an example for other groups within DAF. Both patterns showed A-groups 

performed better than B-groups and C-groups performed the least good. With in group 

rankings of the individual teams were also the same in both cases. Differences were 

identified between B-groups and C-groups and between C-groups themselves. From the 

C-groups C4 performed the best over all. Differences including A-groups were, however, 

not found. 

Learning from the internal best practice, however, is only a starting point. None of the 

groups are working as required by the DPS yet. 
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Relations between the individual work team design characteristics and team effectiveness 

were analyzed. Team effectiveness was found related to: 

• all job design characteristics, 

• all group composition characteristics, 

• information effectiveness, 

• communication and cooperation between departments, and 

• social support. 

Relations found were in different direction. Chapter 5 explains the relations in detail. 

However, the majority of relations were in positive direction. 

Several work team design characteristics were found related to more than one team 

effectiveness criterion: 

• skill discretion, 

• task variety, 

• information effectiveness, 

• social-emotional leadership, and 

• communication and cooperation between departments. 

Thus, these five work team design characteristics have the strongest relationship to team 

effectiveness. Before changing these characteristics, however, it is advised to examine 

the details of this report. 

Finally, differences found between the teams were compared to the relations identified . 

Bath differences and relations were found for the following variables: 

• task variety, 

• feedback, and 

• the four leadership styles. 

This means that teams can learn from each other on these areas. 

To support the improvement process an assessment tool was developed. The assessment 

tool aids in providing a quick scan of the situation. Comparing the results of the quick 

scan to the results of the present study provides an assessment of the improvements 

made. 

Conclusions and Discussion 

Conclusions of the present study were: 

• to improve team effectiveness improvements need to be made on 

o autonomy, 

o task variety, 

o interdependence, 

o leadership styles, and 

o communication; 
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• if teams want to improve effectiveness: 

o teams can learn from group Cl on task variety, 

o teams can learn from group C4 on feedback, and 

o teams can learn from B-group on the four leadership styles; 

• team effectiveness is strongest related to: 

o skill discretion, 

o task variety, 

o information effectiveness, 

o social-emotional leadership, and 

o communication and cooperation between departments; 

• improvements can be monitored using the assessment tool developed by the 

research team. 

The results of the current study were compared to prior research to see whether or not 

prior research supported the findings. Only findings that impact the interpretation of the 

current results are briefly discussed here. Contradictions were found on autonomy, which 

made it hard to make statements on the variable. Task variety had a different influence 

on different team effectiveness criteria, which made it hard to generalize on its influence. 

Finally, the cause no relations were found involving interdependence or communication 

within the team might be the methods used. 

Examining the improvement potential and the discussion above results in the following: 

Leadership styles and communication are the two major areas that remain as areas with 

improvement potential. 

Recommendations 

It is recommended to provide training to DAF's leaders to improve their leadership skills 

because none of the leadership styles included in the current research were found 

present at DAF to a sufficient degree. Several small exercises to improve different 

leadership styles are described in this report. When appointing or hiring new leaders a 

clear picture should be available of the skills and characteristics of the leader. The leader 

can then be selected to fit this picture; the leader is fitted to the situation. 

To improve information effectiveness DAF needs to find out what information employees 

need. Communication can then be adjusted to those needs. It is recommended to 

provide all employees with training in communication skills. 

Concerning improvements on communication and cooperation between departments DAF 

has started in the right direction. In order to make the production team and the people 

who support this team feel like one team the most feasible way is to work together for a 

langer period of time . In other words, it just takes more time than usually expected . 

If these improvements are realized, this report also contains directions on further 

improvements. However, the recommendations described above should get first priority. 
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1 Introduction 

1 Introduction 
Oost-Brabant is a flourishing region of the Netherlands, which is facing a new challenge 

since a few years. In Oost-Brabant almost 10.0% of all Dutch companies are located. 

Within the Dutch manufacturing industry Oost-Brabant provides in 15.0% of total 

employment. Well-known companies such as Philips, Océ, ASML, Akzo Nobel, and DAF 

Trucks NV are located in Oost-Brabant. However, a trend is visible with which the entire 

Dutch industry and especially this type of company is coping. Assembly and simple labor 

is often too expensive in the Netherlands. Therefore, companies often relocate to other 

countries. Labor-intensive production is increasingly relocated to for instance Poland, the 

Czech Republic, and China. During the period 2001-2004 employment in the 

manufacturing industry shrank with more than 11.000 jobs in Oost-Brabant. The 

municipality of Eindhoven and its Chamber of Commerce saw the solution in residing to 

production with a high added value including considerable knowledge. To offer added 

value in a strongly competitive market the manufacturing industry needed to remain 

innovative. The objective of the municipality of Eindhoven and its Chamber of Commerce 

is to belong to one of Europe's top technological areas within ten years. To become a top 

knowledge economy focus needs to be directed towards complex products with a high 

added value asking smart production methods. Innovation is the critica! factor in 

attaining these challenging goals. (Van de Graaf, 2005; www.eindhoven.nl; 

www.kamervankoophandel.nl) 

1. .1. DAF Trucks NV 

DAF Trucks NV, the company at which the current study took place, is one of the well

known companies located in the region of Oost-Brabant. DAF Trucks NV, further referred 

to as DAF, is a wholly owned subsidiary of the North-American corporation PACCAR Ine. 

DAF's core activities are focused on the development, production, marketing and sales of 

medium and heavy-duty commercial vehicles (complex products with a high added 

value) and accompanying services. DAF further produces components for third parties . 

Production is organized according to the 'Build to Order' principle: to satisfy each 

customer's individual wishes (Bertrand, Wortman, & Wijngaard, 1998) . DAF has three 

production facilities in Eindhoven, the Netherlands, two in Westerlo, Belgium, and one in 

Leyland, United Kingdom. Major investments were made in all factories in the years 

before this study aimed at optimizing the production process in terms of increased 

capacity, improved quality, greater flexibility (smarter production methods), product 

development (engines and trucks), and marketing and sales development (as in 

distribution and dealers). Moreover, improvements of the working conditions were made 

and DAF had ongoing programs to minimize environmental impact. At the start of 2006 

the DAF Engine Factory received the 'President's Manufacturing Innovation Award', an 

award for the most high-tech factory of its kind (DAF Truck NV, 2006). The company 

established a strong competitive position on the European market over the years 

(www.daf.com; www.paccar.com). Market share and market growth are listed in Table 

1.1. 
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Table 1.1 Market Share and Growth of DAF (www.daf.com) 

DAF Market Shares Western Europe 2005 
6-15 ton cargo capacity Truck 
> 15 ton cargo capacity Truck 

DAF Market Shares Western Europe 2004 
6-15 ton cargo capacity Truck 
>15 ton cargo capacity Truck 

DAF Market Shares Western Europe 2003 
6-15 ton cargo capacity Truck 
> 15 ton cargo capacity Truck 

9.4% 
13.7% 

8.9% 
12.8% 

8.7% 
12.7% 

In order to maintain and strengthen its competitive position even further and cape with 

recent developments DAF is committed to becoming a World Class Manufacturer. (Gunn, 

1987; www.daf.com; www.paccar.com) 

In working towards becoming a World Class Manufacturer DAF started a change program 

to accomplish a culture in which continuous improvement is the key issue. World Class 

Manufacturer means staying one step ahead of competitors at all times. DAF developed a 

concept, called the DAF Production System (DPS) that describes the desired result of the 

change program. This concept was based on 'the Toyota way of producing cars' (Monden, 

1998). 

1.2 The DAF Production System 

The DAF Production System (DPS) consists of three mayor parts. First, in the DPS the 

operational team is the care of the business. The operational team is treated as a team 

of experts having the most knowledge of the process in real time. In becoming World 

Class Manufacturing DAF wants to make use of this knowledge. Therefore, the 

operational team is trained in reacting themselves to problems in the process, when they 

occur. Furthermore, the operational team should be equipped to solve problems 

proactively. Bath types of problem solving should result in process improvements. 

Second, in enabling the operational team to react to problems in the process, process 

variables and targets should be visible at all times in the blink of an eye. Process 

visualization makes the team aware of things going wrong, the team can act 

immediately. Because problems are solved rapidly or even before they arise losses due to 

problems are minimized. Third, the support from management and other departments 

such as Production Engineering, Logistics, Quality Services and Technica! Services, is 

considered important. The operational team should be provided with the authority and 

the resources they need to be able to operate in the way prescribed by the DPS. When 

required, support should be available in real time again minimizing losses. 
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Despite the operational team is provided with freedom by the DPS, the core task of the 

team is to produce trucks. Thus, most of the time the operational team is doing 

standardized work. Toyota uses this system of standardized work occasionally relieved 

with problem solving activities in all its production facilities, not only in Japan, but also in 

Western countries. This system brought Toyota its fortune and its employees all around 

the world are satisfied with this way of working (Toyota beats General Motors at its home 

market in selling the most American trucks! (NRC Handelsblad, 2006)). DAF wants to 

reach successes in the market of trucks by using a system similar to the one Toyota 

uses. 

The DPS was developed by the department of Quality Operations. This department was 

also in charge of all interventions needed to reach the desired state, the DPS. Quality 

Operations was part of the supporting staff of DAF. The department reported directly to 

the board of directors. Appendix A shows an organization chart of DAF. 

DAF already has made the first step towards the DPS in introducing continuous 

improvement teams (continu verbeterteam (CVT) in Dutch). A CVT is a directive organ . 

In their meetings the CVT members decide what structural problems to solve by small 

group activities (tijdelijk verbeterteam (TVT) in Dutch). No operators participate in the 

CVT, only the foreman. Furthermore, the CVT consists of a supervisor and an employee 

of each of the supporting departments: Production Engineering, Logistics, Quality 

Services, and Technica! Services. The TVT consisted mainly of operators supported by the 

other departments when required. Working this way is meant to show the operators that 

they are listened to and create commitment. Besides, the operational team gets more 

familiar with the people of the supporting departments. Now, the CVT and its TVTs 

together are the main team and should develop into a core team as intended by the DPS. 

The CVTs as well as the production teams are the objects of the current study. A team is 

defined as follows: 

A team is a se/f-regu!ating, semi- autonomous workgroup consisting of production 

workers, and its support, that is people of the departments Production Engineering, 

Logistics, Quality Services, and Technica! Services (cf. Gibson, Ivancevich, Donne/ly & 

Konopaske, 2003). 

The emphasis lies on the production workers in the current study because the production 

team is the core team in the DPS. 
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1.3 Motive of this Study 

Quality Operations has indicated a knowledge gap when it comes to human aspects in a 

change programs. Prior change programs started with enthusiasm, however, faded out 

after a while without ever reaching the intended goal. The fade out is supposedly caused 

by insufficient knowledge on human aspects. Now, Quality Operations is set to implement 

the DPS to the end and reap all gains from the DPS. For this reason the current study 

was started. 

Quality Operations indicated much was possibly to be gained in the support of the teams; 

that is the support from management, from the supporting departments and from the 

human resources department. Quality Operations feit that were the support of the team 

to be installed properly, teams would be more effective and a fade out of the program 

would be prevented. 

The main aim of this investigation was to gain knowledge on how to deal with human 

aspects in the change process toward the DPS. The question posed by Quality Operations 

and the starting point of the current study was formulated as fellows: 

How can team effectiveness be improved in light of the requirements of the DPS? 

Team Effectiveness in this context was defined as: 

• satisfactorily reaching the goals for quality, casts and delivery; 

• continuously improving the process as wel/ as standard operating procedures; 

• the team being valuable to its members in fostering personal growth and 

development and having a pleasing working atmosphere (cf. Schwarz, Davidson, 

Carlson & McKinney, 2002). 

Focus was agreed to be on mainly on support. Knowledge and capabilities of team 

members would be included as well. 

A student of the Eindhoven University of Technology was appointed the task to answer 

this question in her Master's Thesis. 

The assignment has interesting results for the Eindhoven University of Technology as 

well. The study offered the Eindhoven University of Technology the opportunity to do 

experimental research in practice. By means of a questionnaire considerable information 

was gathered on team effectiveness, a subject the department of Human Performance 

Management of the faculty of Technology Management researched before. The current 

investigation offers an extension of the knowledge gained by the department of Human 

Performance Management. The current study examined team effectiveness from a broad 

as possible perspective. Prior research of the department of Human Performance 

Management rather focused on components of team effectiveness. 
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1.4 Structure of this report 

The purpose of this report is to develop a scientific insight into pre-requisites of team 

effectiveness in order to answer the question posed by DAF. 

In this study the regulative cycle of Van Strien (1975) was followed; in addition to 

performing a research, an implementation design was developed. 

Table 1.2 presents the steps of the regulative cycle along with a reference to the related 

chapters in this report. The regulative cycle can be explained as follows. 

• The first step of the regulative cycle, problem formulation, consists of an assessment 

of what is going on at the company participating in the study. The problem 

formulation includes the question of the client, an orientation, the formulation of the 

problem and a study design. 

• The second step, diagnosis, consists of an in-depth analysis of the issue at hand. 

Solution generation and selection are, also, part of the second step of the regulative 

cycle. 

• The third step, plan, is working out the selected option. 

• Finally, the fourth step of the regulative cycle, realization, involves the 

implementation of the designed solution. 

Table 1.2 The Structure of This Report in Comparison to the Regulative Cycle 

(Van Strien, 1975) 

Regulative cycle Description 
Problem formulation question of the client, orientation, problem 

formulation, demarcation, study design 
Diagnosis literature study, in-depth analysis, generation 

of solutions, selection of solutions 
Plan working out the selected option 

Realisation implementation 

Chapters 
1, 2 

3, 4, 5 

5 

6 

This report is built up as follows. Chapter 1 provided an introduction into the subject of 

this report. Chapter 2 describes a preliminary interview research which results in a 

problem formulation, a demarcation, and a study design. Chapter 3 describes the results 

of a literature study and develops a research model (diagnosis). Chapter 4 discusses the 

methods used in the questionnaire research that was conducted to provide data to test 

the research model (diagnosis). Chapter 5 describes the analyses performed on the 

gathered data (diagnosis). Also, the solution generation and selection are briefly 

discussed (diagnosis). Furthermore, Chapter 5 describes an assessment tool that was 

designed (plan). The restricted timeframe of the Master's Thesis did not allow for the 

implementation to be completed. Therefore, only recommendations for implementation 

are provided in Chapter 6. Chapter 6, also, presents conclusions of the study, discusses 

the results and the methods used and recommends courses of action. 
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2 Problem Formulation 

2 Problem Formulation 

Chapter 2 describes the process from the question posed by DAF to a complete problem 

formulation. The interview sessions carried out to assess the situation at DAF are 

discussed. Section 2.1 describes the interview research itself. Section 2.2 discusses the 

findings of the interview sessions. Furthermore, Section 2.3 describes the current study 

assignment including demarcation and study design. 

2.1 Primary Assessment of the Situation 

Before starting a detailed investigation the situation at hand needed to be assessed (Van 

Strien, 1975). In the first phase of the project interviews were chosen to assess the 

situation because interviews include personal contact making an assessment of the 

accuracy, reliability and completeness of the information provided possible (Alter, 1999). 

Structured interviews were held with 28 people in the starting phase of the project 

(Emans, 1990) . People from all functions having something to do with the continuous 

improvement teams (continue verbeterteams in Dutch = CVTs) were interviewed. That 

is, production workers were interviewed as well as people from the departments 

Production Engineering, Logistics, Technica! Services, and Quality Services, as well as 

supervisors. Interviewees were chosen at random. The next questions were asked. 

• What is your involvement with the CVTs in your daily job? 

• Are you faced with any problems when working in the CVT? 

• Do you see possibilities to make working in a CVT easier or more interesting? 

2.2 Results of the Interview Sessions 

The results of the interview sessions provided an inventory of obstacles perceived when 

working in CVTs. Comments were categorized to provide possible directions for 

improvements 

Comments made ranged from insufficient budgets to unclear communication and 

inappropriate rewards. In Table 2.1 below some examples are presented of comments 

made during the interviews. 

The comments presented in Table 2.1 provided a first glance at possible improvements: 

1. a goal conflict was identified; 

2. reward systems seemed to be ineffective, interviewees indicated problems 

concerning both acknowledgement and rewards; 

3. leadership was found unsatisfactory; 

4. the lead time of problem solving by other departments or management was so 

long people got demotivated; 

5. CVTs had insufficient resources to do their work properly; 

6. communication was ineffective or information was not communicated at all. 
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Table 2.1: Examples of comments made during the interviews 

Goals are in conflict with each other 

Too little feedback is given 

The pressure to produce is extremely high 

If an other department or a supervisor is 
needed to solve a problem, it can take 
months 

Errors are punished only, good performance is not Sometimes only a small change requires a 
rewarded visit to many departments. 

A compliment is never given when a job is 
performed good Lack of time 

There are no rewards on team basis Lack of budget 

Supervisors are occupied by daily problems too 
much and are, therefore, incapable of dealing with 
structural problems Communication is unclear 

Not everybody is informed always, even 
Authority is not delegated though it is necessary 

Supervisors lead in a wrong way; you are werking 
with people here Appointments are not met 

The insights described above enabled the comments to be categorized as follows: 

• goals (cf. 'goals conflict with each other', 'there are no goals on team level', and 'too 

little feedback is given'); 

• reward system (cf. 'good performance is hardly ever rewarded', 'rewards on team 

basis do not exist', and 'compliments are never given'); 

• leadership style ( cf. 'leaders do not deal with structural problems' and 'leaders do not 

pay attention to what goes on with their people'); 

• bureaucracy (cf. 'lead time of actions performed by other departments is very long' 

and 'authority is not delegated'); 

• resources ( cf. 'the re is a lack of time to do things' and 'the re is a lack of budget to 

solve problems'); 

• communication ( cf. 'communication is unclear', 'people are not informed when 

necessary', and 'appointments are not met'). 

An Ishikawa diagram was used to visualize the categorization and is depicted in Figure 

2.1. An Ishikawa diagram is a technique that avails in distinguishing between causes and 

symptoms of a certain problem (lshikawa, 1990). The categories found directed further 

research. 
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goals Reward system 

w--- No delegation of authority 

unclear 
--- In all directions 

time --- programm 
u nsufficient--.., 

---Appointments not met 

bureacracy Resources communication 

Figure 2.1: Ishikawa Diagram of the Categorization of Interview Results 

The interviews showed considerable improvements to the support of the teams were 

possible. The findings confirmed DAF's suspicions and justified continuing the current 

study. 

The interviews, however, focused only on support. It was expected people would make 

most comments about the support and about others because the atmosphere was tense 

at the time of the project. Questions about internal team functioning were not asked in 

this first encounter. In the remainder of the research internal team processes were 

included as an additional factor on DAF's request, especial ly knowledge and capabilities 

of team members were included. 

This section provided an overview of the dimensions that need further investigation. 
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2.3 The Current Study Assignment 

The study assignment includes its aim and the study questions. Furthermore the study 

assignment includes demarcation of the study and the study design. 

2.3.1 Study Assignment and Study Questions 

Subsection 2.3.1 presents the study assignment including the study questions. The 

problem is defined following Verschuren (1996). 

The aim of this investigation was: 

• providing DAF Trucks NV with additional knowledge on organizational pre-requisites of 

team effectiveness in the DAF Production System by means of researching literature 

and examining the assembly facilities in Eindhoven in order to optimize the culture of 

continuous improvement; 

• developing a design that avails in assessing the status of improvements; 

• making recommendations about where and how to start making improvements. 

Central Question: How can team effectiveness be improved in the light of the 

requirements of the DAF Production System? 

Based on the results of the interviews the following study questions were formulated in 

cooperation with DAF: 

• what (additional) determinants of team effectiveness can be found in literature? 

• does literature provide models that predict team effectiveness? 

Support: 

• how does team effectiveness depend on: 

o Reward systems? 

o Leadership style? 

o Job demands (goals, bureaucracy, and possibly other factors)? 

o Quality of communication? 

o Resource allocation? 

Internal: 
• how does team effectiveness depend on knowledge and capabilities? 
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2.3.2 Scope of the Study 

Several decisions were made to set boundaries for this project. The investigation took 

place in the assembly facilities of DAF in Eindhoven taking as a starting-point the 

demands and restrictions of a Master's Thesis and as a pre-requisite the DPS. In the 

available time not all operational teams could be studied. An absolute maximum of 25 

teams was adhered to in choosing which teams to include. The Truck Factory and the 

assembly part of the Engine Factory were chosen because assembly is DAF's core 

business. Assembly teams all have the same characteristics and can, therefore, be 

compared to each other. Furthermore, the specific demands of the DPS on teams were 

taken into account during the project (DAF Trucks NV, 2005). From the three pillars of 

the DPS two were used as a starting point in formulating research questions: team 

support and internal knowledge and skills of the team members. Process visualization 

was not embodied in the research questions because DAF had already started visualizing 

process characteristics and targets and things seemed to be going well. DAF needed no 

help in the area of process visualization . However, getting good results in the area of 

process visualization was a pre-requisite for any other actions to be successful. 

Summarizing, only assembly teams were studied and the DPS was taken into account. 

2.3.3 Study Design 

To execute the study assignment and answer the study questions the study design 

included a literature study and a questionnaire research. 

A literature study formed the foundation to developing a research model. In other words, 

literature was used to find support for the determinants predicted by the interview 

results. Additional determinants of team effectiveness were sought to develop a complete 

research model. Moreover, existing models that predicted team effectiveness were 

sought as well as evaluations and discussions of those models. Furthermore, literature 

was used to evaluate and discuss the current study. Results of the literature study are 

described in Chapter 3. 

A questionnaire was chosen to test the developed research model because a 

questionnaire provides a large amount of information in a short period of time. Chapter 4 

describes how the questionnaire was developed and how the questionnaire research was 

conducted. Chapter 5 describes the results gained from the questionnaire data. 

Chapter 2 discussed a preliminary investigation by means of interviews to assess the 

situation at hand and to find clues as to where to start further research. When this 

assessment was made, a study assignment and study questions could be formulated. 

Furthermore, a demarcation of the study and the study design was described. 
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3 Towards a Research Model: A Literature Study 

Taking the results of the interview research as a starting point a literature study was 

performed. Section 3.1 discusses prerequisites of a research model. Section 3.2 

discusses prior research on team effectiveness. Section 3.3 discusses the model of 

Campion, Papper and Medsker (1996) and combines it with other research to obtain a 

research model suitable for the situation at DAF. Finally, Section 3.4 visualizes the 

research model and provides an overview of the definitions of all variables used in the 

research model. 

A research model is a visualization of the subject that is being investigated (the 

dependent variable), the variables that determine the subject (the independent 

variables), and the relationships between these elements (Houkes, 2002). The research 

model of the current study is used as a framework to clarify the discussions in this 

report. 

3.1 Prerequisites of the Research Model 

Prerequisites of the research model were a clear conceptual ization of team effectiveness, 

demands made by DAF, and categorizations in prior research. 

3.1.1 Team Effectiveness Conceptualized 

When developing a research model a prerequisite is to define and conceptualize the 

major subject, team effectiveness in this case. Team effectiveness was defined in 

Chapter 1. In literature team effectiveness was most often conceptualized as 

performance and satisfaction (Campion et al., 1996; Gladstein, 1984; Hackman & 

Oldham, 1980). The definition of team effectiveness in Chapter 1, however, was broader 

than that. Examining the definition of team effectiveness given in Chapter 1 the following 

conceptual ization resu lted: 

• performance, 

• improvements made, 

• personal growth opportunities, and 

• pleasing working atmosphere. 

These four variables are called the team effectiveness criteria in the remainder of this 

report. 
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3.1.2 DAF's Requirements of the Research Model 

Before continuing to discuss prior research on team effectiveness, DAF's requirements of 

a research model are revisited. 

Several choices were made that restrict the development of a research model. As 

discussed in Chapter 2, two choices were made to set boundaries for the study: 

• the emphasis of the study is on team support; 

• attention is paid to aspects internal to the team as well. 

DAF indicated to want to learn as much as possible about determinants of team 

effectiveness. Therefore, a research model needed to incorporate an elaborate overview 

of possible determinants of team effectiveness . Also, the DPS needed to be adhered to as 

closely as possible because the DPS is the desired state DAF wants to reach. Finally, only 

determinants that are relatively easy to control and change were included because DAF 

wanted to have clear directions on how to improve the implementation process of the 

DPS on short term . For example, personality characteristics may well influence team 

performance. However, because a person's personality (for example the composition of 

the team in terms of intelligence, creativity, or extroversion (Stewart, 2006)) is hard to 

change personality characteristics were not included in the research. 

3.1.3 Teams Categorized by Task 

The nature of the teams is a complicating factor to developing a research model. 

Sundstrom, De Meuse and Futrell (1990) identified four types of teams: 

• Production teams that make a product or provide a service 

• Project teams that consists of knowledge workers and the team ends at a certain 

time 

• Management teams that develop strategies and coordinate activities 

• Support teams that make decisions and advice others 

The continuous improvement teams (continue verbeterteams (CVTs) in Dutch) in the 

desired situation of the DPS cannot be classified in just one of these categories, however, 

area combination of two types of teams as defined by Sundstrom and colleagues (1990). 

In the DPS the production team produces products and solves problems project-wise 

when necessary. Research so far considered the type of team to moderate relations 

between work team design characteristics and team performance (Gladstein, 1984; 

Stewart, 2006). However, the CVTs at DAF do not fit into the classification. This needs to 

be considered when developing a research model. 

The prerequisites discussed in the current section form a guideline for the literature 

research that is discussed in the remainder of this chapter. 
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3.2 Background on Team Effectiveness 

Now, prior research on team effectiveness is discussed. The team effectiveness model 

developed by Campion et al. (1996) is chosen to serve as a basis fora research model. 

3.2.1 Prior Research on Team Effectiveness 

Quite some research was found on team effectiveness, however, not many studies 

included a broad range of determinants of team effectiveness (Campion, Medsker & 

Higgs 1993; Campion et al., 1996; Carlson, 1998; Gladstein, 1984; Sundstrom et al., 

1990). Numerous studies were performed on partial aspects of team effectiveness 

(Dooien, Hacker & Van Aken, 2003; Hackman & Oldham, 1980; Hyatt & Ruddy, 1997; 

Van Vijfeijken, Kleingeld, Van Tuijl, Algera & Thierry, 2004). Other people have 

developed literature on 'how-to-implement-teamwork' (West & Markiewicz, 2004) . 

Furthermore, a meta -analysis was found that classified work group design features 

(Stewart, 2006). A meta-analysis is a study which tries to combine previous research into 

one overall view on a specific topic (Stewart, 2006). 

3.2.2 Steward's Meta-Analysis: A Starting Point 

Steward's (2006) meta-analysis was an interesting starting point for the current study. 

Steward's (2006) meta-analysis resulted in three categories of work team design 

cha racteristics: 

• group composition, 

• task design, and 

• leadership. 

Group composition was a category that grasped the differences in personality 

characteristics, ability and expertise combined into a work group or team. Task design 

combined meaningfulness of the work and the degree of information availability and 

decision freedom (Hackman & Oldham, 1980) with coordination within the team. Group 

composition, however, included mostly personality characteristics, which were not 

included in a research model (Section 3.1). Examining the definition of task design the 

conceptualization is not common. Task design is based on the Job Characteristics model 

(Hackman & Oldham, 1980) and includes, also, coordination within the team. Other 

researchers treat design parameters and within-team coordination as two different 

constructs (Campion et al., 1993; Campion et al., 1996). A construct is a mental picture 

or model we make in our minds to understand the world around us (Alter, 1999; 

Sterman, 2000). Sundstrom and colleagues (1990) even treat within-team coordination 

as a concept . Furthermore, Stewart (2006) himself notes t hat the classification might be 

too broad. Since DAF wanted to get a broad overview of determinants of team 

performance other models were examined to see whether they could form useful 

additions to the categories identified by the meta-analysis. 
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3.2.3 Choosing a Basis for the Research Model 

After the preliminary research described in the foregoing subsection a model was chosen 

that could serve as a basis for the research model. Making a decision for a particular 

model was facilitated by categorizing prior research . Three types of models were found 

that included a braad range of determinants of team effectiveness: 

• models with a simple structure (cf. Campion et al., 1993; Campion et al., 1996); 

• mode Is with a structure that was slightly more complex ( cf. Gladstein, 1984); 

• models with a complex structure (cf. Sundstrom et al., 1990; Carlson, 1998). 

Of the categories of models mentioned above the most empirica! evidence exists for the 

models with a simple structure (Campion et al., 1993; Campion et al., 1996). The model 

developed by Campion and colleagues (1996) was found applicable in all sorts of 

settings: ranging from simple to complex jobs (the classification of teams developed by 

Sundstrom and colleagues (1990) was not applied to the teams). The slightly more 

complex model developed by Gladstein (1984) was tested as well. However, no evidence 

was found for its structure. The complex models were not empirically tested yet 

(Sundstrom et al., 1990; Carlson, 1998). Furthermore, testing complex research models 

is not feasible for a starting researcher in the timeframe of a Master's Thesis. In 

summary, the furthest developed team effectiveness model of Campion and colleagues 

(1996) resulted to be the best foundation for the current study for four reasons: 

• the model included a braad range of determinants of team effectiveness; 

• there existed sufficient empirica! evidence for the model; 

• the model was applicable in different settings; the model was suitable for the CVTs; 

• it was feasible to test a comparable model during a Master's Thesis. 

3.3 Structure of and Variables Used in the Research 

Model 

As Section 3.2 suggested the team effectiveness model of Campion and colleagues 

(1996) as a good foundation for a research model, naw Section 3.3 discusses the 

building stones of a research model for the situation at DAF using the model as a starting 

point. Special attention is paid to the discussion of leadership, one of the concepts that 

are included in the research. 

3.3.1 Structure of and Constructs Used in the Model 

Developed by Campion and Colleagues (1996) 

The structure of and the constructs used in the team effectiveness model developed by 

Campion and colleagues (1996) served as a framework for the current study. 

16 

The Road to World Class Manufacturing 



3 Towards a Research Model: A Literature Study 

Campion and colleagues (1996) used five constructs that served as building stones in 

their team effectiveness model: 

• job design, the way tasks and authority of the team are divided within the 

organization (Gibson et al., 2003); 

• interdependence, when two or more individuals or work groups depend on each 

another to do their jobs (Gibson et al., 2003); 

• group composition, how should teams be staffed (Campion et al., 1996)?; 

• context, support from the organization (Stewart, 2006); 

• process, How do groups do the things they do (Carlson, 1998)? 

Figure 3.1 visualizes the structure of the team effectiveness model developed by 

Campion and colleagues (1996). The plusses in the figure indicate that a positive relation 

is expected between the five constructs and team effectiveness. In other words, the 

better the five constructs are suited for team work, the more effective a team is expected 

to be. 

Job Design 

Interdependence 

Group 
Composition 

Context 

Process 

+ 

+ 

Team 
Effectiveness 

Figure 3.1: The Structure of the Team Effectiveness Model developed by 

Campion and colleagues {1996) 

The constructs identified by Campion and colleagues (1996) serve as a framework for 

this report. 
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3.3.2 Combining Prior Research to Conceptualize the 

Constructs identified by Campion and Colleagues (1996) 

To conceptualize the constructs identified in Subsection 3.3.1 in a way best suited to the 

situation at and requirements of DAF the ideas and findings of several prior studies were 

combined. 

Job Design 

Hackman and Oldham (1980) developed the Job Characteristics model, which was aften 

used as a basis for other research (Campion et al., 1993; Campion et al., 1996; Stewart, 

2006; Sundstrom et al., 1990). The Job Characteristics model (Hackman & Oldham, 

1980), however, focused on individuals. Campion and colleagues (1993) extended the 

Job Characteristics model (Hackman & Oldham, 1980) to team level. Based on their 

findings job design was conceptualized into the following variables in the current study: 

• autonomy: the freedom of the team to make decisions, to plan activities, and to 

adapt to changing conditions (Stewart, 2006); 

• task variety: the degree to which team members get the opportunity to perform 

different tasks (Gibson et al., 2003); 

• job significance: Does the team perceive its work as important and worthwhile 

(Stewart, 2006)?; 

• feedback: the degree to which the team receives clear information about the 

effectiveness of its performance (Hackman & Oldham, 1980). 

lnterdependence 

Interdependence (called within team coordination by Stewart (2006)) was discussed by 

numerous people (Campion et al., 1993; Van Vijfeijken et al., 2004). Van Vijfeijken and 

colleagues (2004) discussed three types of interdependence making a point of the fact 

that the three different types have a different impact and, thus, cannot be seen as one. 

Based on Van Vijfeijken and colleagues (2004) two types of interdependence were 

included separate of job design: 

• goal interdependence: Campion and colleagues (1993) suggested that group's should 

have group goals and the individual goals should be linked to those group goals; 

• feedback and Reward interdependence: Campion and colleagues (1993) suggested to 

link individual feedback and rewards to the performance of the group. 

The third type of interdependence Van Vijfeijken and colleagues (2004) discussed was 

task interdependence: individuals are dependent on each other to perform the group's 

task. Van Vijfeijken and colleagues (2004) found no support for task interdependence 

influencing performance. Furthermore, because task interdependence on a conveyor belt 

is evident including task interdependence would cause the risk that the attention would 

deviate from the CVTs onto the production teams resulting in data on a different subject. 

To avoid this risk task interdependence was not included. 
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Group Composition 

Stewart (2006) as wel! as Campion and colleagues (1996) defined group composition as 

an important construct. In both studies the emphasis of the construct group composition 

was on personality characteristics. Personality characteristics were, however, not 

included in the current study. A variable included in both studies as a conceptualization of 

group composition was the expertise team members brought into the team. DAF is 

interested in learning more about the expertise level of team members. Therefore, 

expertise was the only part of the initia! definition of Campion and colleagues (1993) that 

was included in the current research. The variable used as a concept for expertise was 

skill discretion, a concept used in stress literature (De Jonge, Le Blanc & Schaufeli, 2001; 

Karasek, 1985). Skill discretion means that a team member gets the opportunity to use 

t heir existing and potential skills (Karasek, 1985). 

An additional varia bie was introduced as being part of group composition: leadership. 

Stewart (2006) argued that leadership should be a separate construct replacing context . 

However, in the DPS the team leader plays a prominent role. The team leader is a 

member of the team and is equal to the other team members. The team leader just 

performs additional tasks. Gibson and colleagues (2003) suggests that this type of leader 

can play a significant role within the group and is best chosen the leader by the group 

itself. To emphasize this conceptualization of the team leader in the DPS leadership is 

included as being a conceptualization of group composition rather than of context. 

Special attention was paid to leadership on request of Quality Operation. DAF has not 

defined the role of the leader in the DPS yet. However, Quality Operations expects the 

DPS might require leading in a different way than before. 

In developing the research model leadership was conceptualized based on the path-goal 

leadership model developed by House (1971). This model is based on the assumption 

that a leader can choose which of several leadership styles is the most appropriate in a 

particular situation (Gibson et al., 2003). The path-goal leadership model (House, 1971) 

distinguished between four leadership styles: 

• directive leadership, 

• achievement-oriented leadership, 

• supportive leadership, and 

• participative leadership. 

Biessen (1992) observed that literature hardly focused on two additional leadership 

styles: punishing as wel! as rewarding leadership behaviors in organizations. Operant 

conditioning is the only theory that does take punishment and rewarding into account. 

Operant conditioning means that people learn based on the consequences of behaviors. 

When people perceive positive consequences after acting in a particular manner, they are 

inclined to repeat that behavior. When people perceive negative consequences after 

displaying particular behavior, they stop acting that way (Gibson et al., 2003). 
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Based on the ideas described on the foregoing page two types of leadership styles 

emerged as mentioned by Bi essen ( 1992): 

• punishing leadership , and 

• rewarding leadership. 

Now, six leadership styles are identified. However, to avoid too big of a focus on 

leadership the number of leadership styles included was reduced. Biessen (1992) 

suggested including a leadership style named task-directed leadership. Task-directed 

leadership was a combination of directive leadership and achievement-orientated 

leadership as defined by House (1971). Including task-directed leadership reduced the 

number of styles included by one. Supportive and participative leadership, the other two 

styles defined by House (1971), were of interest to DAF because these two styles were 

expected to become increasingly important when implementing the DPS. Furthermore, 

the interviews discussed in Chapter 2 showed that punishing leadership was used aften 

at DAF; however, rewarding leadership was hardly ever used. Based on the interview 

findings rewarding leadership was included and punishing leadership excluded. 

Summarizing the discussion above group composition was conceptualized into five 

varia bles: 

• skill discretion, 

• task-directed leadership, 

• supportive leadership or social-emotional leadership as called by Biessen (1992), 

• participative leadership, and 

• rewarding leadership. 

Context 

Context is an important construct in this project because the main focus is on the 

environment of the CVTs. Neither Campion and colleagues ( 1996) nor Stewart (2006) 

provided a conceptualization of context that suited the demands on the research model. 

Therefore, a good conceptualization needed to be sought elsewhere. 

An important aspect of context identified by the interviews was information flow. Dooien 

and colleagues (2003) found that teams are more effective when sufficient information is 

available to them. An interesting question is whether teams get the information they 

need. If teams do not receive the information they need three things can be going on: 

• the team gets an insufficient amount of information; 

• the team gets information, but the wrong information; 

• no information is received at all. 

Therefore, it is not only important to measure information effectiveness, but also the 

availability of information in genera!. Dooien and colleagues (2003) found a positive 

relation between genera! information availability and performance as well. Working in 

CVTs, furthermore, involves information flow between departments. Dooien and 

colleagues (2003) included interteam interaction as a variable in their research, as did 

other researchers (Campion et al., 1996; Hyatt & Ruddy, 1997). 
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Besides the three aspects of information flow, one additional variable was included as a 

concept of context: role conflict. The interviews discussed in Chapter 2 showed that role 

conflict might be present at DAF. If this was t he case, it was important for DAF to know 

about it. 

Thus, context was conceptualized as follows: 

• information flow in genera!, 

• information effectiveness, 

• communication and cooperation between teams, and 

• role conflict. 

Process 

Process was identified as an important determinant of team effectiveness by several 

researchers (Campion et al., 1996; Carlson, 1998; Gladstein, 1984; Sundstrom et al., 

1990). Therefore, process was included in the current study as well. However, only two 

variables identified by Campion and colleagues (1996) were included. Process was 

conceptualized as follows: 

• social support: team members help each other and engage in positive interactions 

(Campion et al., 1993); 

• communication within the team: working together, listening to each other and putting 

the groups interest first (Campion et al., 1993; Hyatt & Ruddy, 1997) . 

All variables defined in this section are together called work team design characteristics. 

This section developed a research model by defining its structure and its elements. The 

next section visualizes the research model developed. 
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3.4 The Research Model of the Current Study 
As Section 3.3 elaborated on all variables that were included in the research model, 

Section 3.4 now presents the research model and provides an overview of the definitions 

of all variables used in the research model. 

Job Design 
Autonomy 
Task Variety 
Job Significance 
Feedback 

Interdependence 
Goal Interdependence 
Reward interdependent 

Group Composition 
Skill Discretion 
Task-Directed Leadership 
Social-Emotional Leadership 
Participative Leadership 
Rewarding Leadership 

Context 
Information flow 
Information Effectiveness 
Communication/Cooperation 
between Departments 
Role Conflict 

Process 
Social Support 
Communication within the 
Team 

+ 

+ 

Team Effectiveness 
Performance 
Improvements Made 
Personal Growth Opportunities 
Pleasing Work Atmosphere 

Figure 3.2: The Research Model for the Current Study 

Figure 3.2 visualizes the research model. The plusses in the figure indicate the expected 

direction of a relation between the constructs and team effectiveness. All relations were 

expected to be positive. That is, the better the variables are suited for team work, the 

more effective a team was expected to be. The only variable for which a negative relation 

was expected was role conflict. The negative relation is not indicated in Figure 3.2 

because this would unnecessarily complicate the figure. The negative relation means the 

more role conflict is present, the less effective the team was expected to perform. 

All variables used in the research model are defined once more in Table 3.1. 
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Table 3.1: Definitions of the Variables used in the Research Model 

Work Group Design 
Characteristics 

Job Design 

Autonomy 

Task Variety 

Job Significance 

Feedback 

Definitions 

the freedom of the team to make decisions, to plan activities, 
and to adapt to changing conditions (Stewart, 2006) 
the degree to which team members get the opportunity to 
perform different tasks (Gibson et al., 2003) 
does the team perceive its work as important and worthwhile 
(Stewart, 2006)? 
the degree the team receives clear information about the 
effectiveness of its performance (Hackman & Oldham, 1980) 

Interdependence 

Goal Interdependence group's should have group goals and the individual goals should 
be linked to those group goals (Campion et al., 1993) 

Feedback and Reward 
Interdependence 

Composition 

individual feedback and rewards should be linked to the 
performance of the group (Campion et al., 1993) 

Skill discretion a team member gets the opportunity to use his/her existing and 
potential skills (Karasek, 1985) 

Task-directed Leadership the leader defines and structures his role and the roles of 
subordinates with the aim to achieve organizational goals 
(Biesen, 1992) 

Social-Emotional Leadership leader and employee trust each other, the leader respects the 
employee's ideas, and shows consideration for his/her feelings 
(Biesen, 1992) 

Participative Leadership the leader consults subordinates and considers their opinions 
when making decisions (Gibson et al., 2003) 

Rewarding Leaderschip the leader tries to stimulate certain behaviors by rewarding 
them (Biesen, 1992) 

Context 

Information flow 

Information Effectiveness 

Communication/cooperation 
between departments 

availability of information in general (Dooien et al., 2003) 

receiving the information needed (Dooien et al., 2003) 

are interteam interactions positive? 

Role conflict a conflict that arises when a person receives incompatible 
messages regarding appropriate behavior in his or her function 
within an organization (Gibson et al., 2003) 

Process 

Social support 

Communication within the 
team 

team members help each other and engage in positive 
interactions (Campion et al., 1993) 
working together, listening to each other and putting the groups 
interest first (Campion et al., 1993) 

Chapter 3 started with describing some prerequisites of a research model. Next, an 

overview was given of prior research on team effectiveness. Further, building stones of 

the research model were discussed and conceptualized. Finally, as the result of the 

literature study the research model was visualized and definitions were presented in an 

overview. 
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4 Methods 

Chapter 4 describes the survey used to study the assumptions made in the research 

model developed in Chapter 3. Section 4.1 provides information on the sample. Section 

4.2 describes the procedures followed and measures used . Finally, Section 4 .3 describes 

the analytica! techniques used. 

4.1 Sample Information 

Sample information includes: what factories and departments participated in the 

questionnaire investigation, additional information about the continuous improvement 

teams (continue verbeterteams (CVTs) in Dutch), and some figures on the sample with 

an explanation of the sample selection. 

A cross-sectional survey was conducted to collect the information needed to test the 

research model. The survey was conducted in two of the factories at DAF in different 

departments and on different hierarchical levels. Only assembly teams participated in the 

survey: the assembly teams working in the Truck Factory and in the Engine Factory. 

Apart from the Production department the other departments that participated in the 

survey were the Production Engineering department, Technica! Services, Quality 

Services, and the Logistics department of both factories. The CVTs consist of members of 

all these departments. However, the Production teams are the core of the DAF Production 

System (DPS). The different hierarchical levels that were included were team leaders, 

supervisors, area managers, and factory leaders . 

4.1.1 The Continuous Improvement Teams 

A CVT is a work group consisting of people from different departments chaired by a 

supervisor. Different team members bring different knowledge and experience to the 

team. This makes the team members interdependent upon each other. The CVTs are 

identified by the organization as teams in that they share one purpose: to improve their 

own working environment and working procedures. Later during this study the 

organization provided the CVTs with resources cf. budgets and time. However, it was not 

clear yet how to delegate responsibilities. 

A CVT consists on average of 7 people, one of each department except for the Production 

department of which two people take place in the CVT and one supervisor. Each CVT 

identifies small group activities (tijdelijke verbeterteams (TVTs) in Dutch) conducted by 

two or three people. Multiple TVTs can be solving problems or improving their process 

part at the same time. 
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The CVTs are all in the starting phase of becoming a team now (Ilgen, Hollenbeck, 

Johnson & Junct, 2005). Some CVTs are working together for over a year now. Some 

CVTs have just started to work together. One CVT only knows that they are supposed to 

start working together soon. This difference in experience at working together enhanced 

variation on work team design variables, thus, providing a natura! setting to conduct 

research on team effectiveness . 

4.1.2 The Sample of this Study 

Only a sample of the total population participated in the survey because this was the only 

feasible option. Appendix B presents the considered options accompanied by their strong 

and weak points. 

22 Teams participated in this study: the CVTs of every assembly team under 

investigation. 

Two guidel ines were adhered to when taking the sample: 

• A minimum of five people per group were required to draw well-founded conclusions 

(Banens, et al. , 1998) 

• As many people as possible were included in the survey. In the production 

department every participant needed to be addressed separately. Therefore, it was 

not possible to ask more than six people per production team to participate (five plus 

one to be sure five questionnaires would be returned, M = 5.5, 50 = 0.5). (Of one 

production team 14 people participated because of a misunderstanding). In other 

departments the participants could be gathered and addressed at once. To keep the 

amount of data to be processed manageable half of the people of those departments 

participated in the survey (departments varied in size between 10 and 60 people). 

Because the amount of managers is much smaller than the people working at the 

departments all managers participated. 

For the total population a response rate of 90.0% was achieved. The unreturned 

questionnaires were all from supporting departments. Because from the supporting 

departments a sufficient amount of questionnaires was returned to draw well-founded 

conclusions and because time was limited the questionnaires in those departments were 

not followed up. 

The final sample consisted of 258 employees. Most (68.6%) had a degree on an 

intermediate technica! school or high school, another 15.5% had a bachelor's degree, 

and 5.8% had a university degree. Average company ten ure was 14. 7 years (50 = 9.8). 

Average age was 39.5 years (50 = 9.1), with a maximum of 59.0 years and a minimum 

of 19.0 years. Of the questioned people 88.4% were hired permanently. 77.5% of the 

questioned people was familiar with the DPS, and 43.4% had worked in a CVT or TVT. 

Furthermore, care was taken that people from all shifts were included in the study . 

According to employees working at DAF involved in the roll-out of the DPS these figures 

represent the real population fairly well. 
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4.2 Measurement of the Variables in the Research Model 

As Section 4.1 described the sample of this study, naw Section 4 .2 explains the 

procedures used in the survey and the measures used to collect the information needed. 

4.2.1 Procedure of the Questionnaire Investigation 

Two types of data were collected: questionnaire data and DAF's performance data. The 

questionnaire included items on all work team design characteristics: Also, the 

questionnaire included items on the job satisfaction component of team effectiveness: 

meaningfulness of the work and learning opportunities. Thus, the majority of the data 

was collected by means of the questionnaire. Further performance data were collected 

using archival data. Same measures needed to be computed. 

The survey was performed as follows. All questionnaires were handed out at the same 

time. All participants answered exactly the same questions. Participants received 

personal instructions from the researcher to ensure commitment. Production workers 

were unable to fill out the questionnaire during working hours and were, therefore, paid 

overtime for filling out the questionnaire. 

4.2.2 Measurement of Work Team Design Characteristics 

Subsection 4.2.2 describes the scales used to measure the work team design 

characteristics and some additional characteristics including their computation and 

reliability. 

The questionnaire was developed based on several well developed and extensively tested 

questionnaires w ith high validity. Using this type of questionnaire, not only provided the 

current study with high validity, but also saved time in testing and developing a 

questionnaire. This provided additional time to spend on the analyses. The Basic 

questionnaire Amsterdam (BASAM) was used as a basis for the questionnaire (Biessen, 

1992). Also, some scales were based on the Questionnaire Experience and Judgement of 

Work (Vragenlijst Beleving en Beoordeling van de Arbeid in Dutch (VBBA): Van 

Veldhoven, Meijman, Broersen & Fortuin, 1997). Furthermore, two scales were used from 

Van Vijfeijken and colleagues (2004 ), one scale was used out of the Job Content 

Questionnaire (JCQ) of Karasek (1985), and for one concept no good scale was found. 

This final scale was designed for the current study. Although VBBA has a slightly better 

validity than BASAM, the major part of the questionnaire was based on BASAM. The 

reason for this was that the scales used in BASAM fitted better to the situation at DAF. 
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4.2.2.1 Work Team Design Characteristics and Additions in the 

Questionnaire 

The measurement of the werk team design characteristics and the additional 

characteristics is discussed below. The research model is used as a framework in the 

discussion. That is, the werk team design characteristics are discussed in the following 

order: job design characteristics, interdependence characteristics, group composition 

characteristics, context characteristics, and process characteristics. 

Job Design 

The job design characteristics were measured using three scales of the BASAM (Biessen, 

1992) and one scale of the VBBA (Van Veldhoven et al., 1997). The BASAM modules 

used were: 

• the module 'autonomy' (five items) to measure autonomy (a = .86), 

• the module 'variance in skills' (five items) to measure task variety (o = .90), and 

• the module 'importance of the task' (five items) to measure job significance (o=.79). 

The VBBA module 'information' was used to measure feedback (seven items). A 'yes'-or

'no' response scale was used to measure this scale (a = . 78). 

lnterdependence 

Two scales designed by Van Vijfeijken and colleagues (2004) were used to measure 

interdependence characteristics: goal interdependence and feedback and reward 

interdependence. A 5-point response scale used (ranging for 1 = strongly disagree to 5 = 

strongly agree, both scales contained four items, Cronbach's alpha's were 0. 70 and 0.67 

respectively). 

Group Composition 

The group composition characteristics were measured using scales from two different 

basic questionnaires. 

Skill discretion was measured using the scale designed by Karasek (1985). One item was 

added to the scale to inquire after the perceived adequacy of training (seven items in 

total). This scale was measured using a 4-point response scale as recommended by the 

JCQ (ranging from 1 = strongly disagree to 4 = strong/y agree, a = . 72). 

The four leadership styles were measured using scales from BASAM (Biessen, 1992): 

• task-directed leadership (eleven items, a = .91), 

• social-emotional leadership (ten items, a = .87), 

• participative leadership (five items, a = .86), and 

• rewarding leadership (five items, a = .81). 
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Context 

The context characteristics were measured using three scales of the BASAM (Biessen, 

1992) and one self-designed scale. The following BASAM modules were used: 

• the module 'getting information' was used to measure information flow (6 items, a = 
.88); 

• the module 'effect of information exchange' was used to measure information 

effectiveness (five items, a = .69); 

• the module 'role conflict' was used to measure role conflict (five items, a = .82). 

Communication and cooperation between departments was measured by a self-designed 

scale (five items). A 5-point response scale was used to get an adequate amount of 

variance (ranging for 1 = definite/y not applicable to 5 = definitely applicable, a = .66). 

Process 

One BASAM (Biessen, 1992) module and one VBBA module (Van Veldhoven et al., 1997) 

were used to measure the context characteristics. 

• Social support was measured by the BASAM module 'support from colleagues' (five 

items, a = .87). 

• The VBBA module 'communication' was used to measure communication within the 

team (four items). This scale was slightly modified to fit to team work. The scale for 

communication was measured using a 4-point response scale (ranging from '1 = 
never to 4 = always, a = .83). 

Additional Questions 

On DAFs request the following modules were added to the questionnaire get information 

on feelings of responsibility and enjoyment and procedures at work. 

From BASAM (Biessen, 1992) the following modules were used: 

• experienced responsibility for the work (seven items, a = .82), 

• structuring (eight items, a = .86). 

From VBBA (Van Veldhoven et al., 1997) the module pleasure in working was used 

measured by a 4-point scale (one item, because a wrong response scale was used). 

All BASAM (Biessen, 1992) scales were measured using a 5-point response scale (ranging 

from 1 = definitely not app/icable to 5 = definite/y applicable). 

The resulting questionnaire contained 131 items, from which demographic characteristics 

were excluded. Appendix C presents the questionnaire in abbreviated form. 
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4.2.2.2 Computing and Examining Scales for the Work Team Design 

Characteristics and Additions 

Subsection 4.2 .2.2 discusses the computation of scales as well as the reliability of the 

scales. 

Scales were computed as follows. The items on each of the work team design 

characteristics were averaged into scales except for the scale for feedback. For feedback 

the items on each of the characteristics were added up. The empirica! interdependence of 

the characteristics was assured by using BASAM (Biessen , 1992), VBBA (Van Veldhoven 

et al., 1997), and JCQ (Karasek, 1985). Same calculations were made, however, for an 

additional check. Appendix D presents the means, standard deviations and Cronbach's 

alpha 's (indicated with a above) of the scales as well as the correlations between the 

scales. The means and standard deviations suggested good range and variance. All 

Cronbach's alpha's (mentioned in Subsection 4.2 .2.1) indicated the scales had a 

reliability that was more than sufficient. 

The items for communication and cooperation between departments needed add itional 

examination because they were self-designed . The scale for this characteristic had a 

Cronbach's alpha of 0.66, which is enough to keep the scale. However, because the scale 

was newly designed a principal components factor analysis with varimax rotation was 

used to further investigate the scale. This analysis computes whether several items can 

be combined into one scale. To decide whether items can be combined into one scale the 

eigenvalues of the factors identified were examined. One factor had an eigenvalue of 2.1 , 

which is more than enough to be considered a separate factor. Another factor had an 

eigenvalue of 1.0, which is just enough to be identified as a factor by the analysis 

(Kinnear & Gray, 2000). Only the item ' I treat people from another department as my 

equals' loaded on the second factor. The other factors all loaded on the first factor. 

Because this second factor had an eigenvalue of just over one dividing up the scale was 

not required. The scale could be used without problems in further analyses. 

4.2.3 Measurement of the Team Effectiveness Criteria 

Subsection 4 .2.3 describes the six effectiveness measures collected. The effectiveness 

measures are discussed as structured in the research model: 

• measurement of performance, 

• measurement of improvement, 

• measurement of personal growth, and 

• measurement of work atmosphere. 

Finally, the measurement of total performance is described . When discussing the 

measurements of the team effectiveness criteria, the name of the measure used in the 

remainder of this report is printed in italic. 
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Finding performance measures comparable over the two factories was no easy job . Both 

factories used slightly different measures. Because the majority of the teams were 

located in the Truck Factory performance measures used there were adopted in the 

current study . The same performance measures were computed for the Engine Factory. 

Only performance measures for the production teams were collected. 

A combination of obj ective measures and subjective measures was used . Objective 

measures are independent on the person conducting the research . Subjective measures 

are dependent on the person judging the measure (Van Aken , Van der Bij & Berends, 

2003). Objective measures were used to measure team effectiveness in order to avoid 

common method variance. Common method variance is variance attributable to the 

method of measurement when variables are measured with the same method (Spector, 

2006). 

Performance 

Productivity. For productivity the measure 'hours per truck' or 'hours per engine ' was 

used. The amount of man -hours present was divided by the amount of trucks or eng ines 

produced. 

Quality. To measure quality DAF uses a figure called PQI, Paccar Quality Index. PQI is 

computed per truck. However, the Engine Factory computes a separate PQI after the 

engine is finished so the assembly of the engine can be assessed; when the truck is 

fi nished the engine can only be assessed from the outside. Comparing these two types of 

PQI was the best possible comparison of the quality of the teams . A limitation was that 

an engine contains fewer components than a truck does. 

lmprovements made 

Finished small group activities (TVTs) . The number of TVTs finished is the only measure 

DAF uses to measure improvements made by CVTs. Data were available from the 

beginning of the year 2006. Data on the amount of TVTs finished were collected from all 

teams. 

Personal Growth Opportunities 

Personal growth opportunities were measured by including four additional items in the 

questionnaire. The module used was a module from the VBBA called 'learning 

opportunities' (Van Veldhoven et al., 1997). Thus, data were available for all 258 

participants again. A ' yes' or 'no' response scale was used for learning opportunities (0 = 
no, 1 = yes). The four items were added up into a scale. 
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Work Atmosphere 

Werking atmosphere was measured in two ways: 

• by means of hard data on 'absenteeism~ data on absenteeism were readily available 

for all teams. Only short term absenteeism was included in the analysis; 

• by including another module from BASAM (Biessen, 1992) to the questionnaire called 

'meaningfulness of the work ~ five items were included in the questionnaire. Data 

were available of all 258 participants, including not only judgements of production 

werkers, but also employees of the supporting departments and managers. A 5-point 

response scale was used (ranging for 1 = definitely not applicable to 5 = definite/y 

applicable). The five items were averaged into a scale. 

Learning opportunities and meaningfulness of the werk were the only two team 

effectiveness measures for which data were gathered by means of the questionnaire. 

Appendix D presents a table containing means, standard deviations, and Cronbach's 

alpha of, and correlations between these last two team effectiveness measures. The 

means and standard deviations suggested goed range and variance. For both measures 

Cronbach's alpha 's were 0.84 and 0.86, respectively. 

Total Performance 

Total Performance was computed from the hard performance data: productivity, quality, 

finished TVTs and absenteeism. Hard data are data generated by formal systems, in 

contrast to soft data, which are subjective for example the opinions gathered by the 

questionnaire (Alter, 1999) . Basing total performance only on hard performance data 

makes total performance a hard measure as well. The method of computing total 

performance is elaborately described in Chapter 5. 
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4.3 Statistica/ Analysis 

After discussing how work team design characteristics as well as team effectiveness 

criteria were measured, Section 4.3 discusses the methods used to analyze the data 

gathered. Several types of techniques are discussed: descriptive statistics, techniques 

used to analyze differences between groups, and techniques used to analyze relations 

between work team design characteristics and team effectiveness criteria. 

4.3.1 Descriptive Statistics 

The descriptive statistics computed in the current study are: means, standard deviations, 

empirica! and theoretica! range, and the percentage of positive answers (Montgomery & 

Runger, 1999). The empirica! range is the range computed from the questionnaire data. 

The theoretica! range is the range of possible answers, the response scale used . The 

percentage of positive answers is: 

• the percentage of people that answered the questions with a 5-point response scale 

with a category four or five, or 

• the percentage of people that answered the questions with a 4-point response scale 

with a category three or four, or 

• the percentage of people that answered more than half of the questions with a yes / 

no response scale with 'yes ' . 

4.3.2 Analyzing Differences 

The techniques used to analyze the differences between groups on the work team design 

characteristics are T-tests and analysis of variance (ANOVA). 

T-tests: Independent-Samples T-tests compare the means of two groups of data 

(Kinnear & Gray, 2000). Thus, an Independent-Samples T-test enables a comparison of 

two teams, two Areas, two departments or two factories . 

Analysis of Variance (ANOVA): One-way ANOVA compares the means of several 

groups and is an extension of the T-test (Kinnear & Gray, 2000). One-way ANOVA can be 

used to compare multiple groups to each other, for example all teams in one Area or all 

teams in one factory. One-way ANOVA only states whether a difference is present 

between groups. One-way ANOVA does not state between what groups exactly the 

differences are found. A post hoc test is often used in addition to a one-way ANOVA to 

answer this last question. A post hoc test performs a pair wise comparison of the means 

indicating between which groups differences are present. The post hoc test Scheffé was 

used because of the post hoc tests it waits the longest before showing differences; when 

the post hoc test Scheffé indicates a difference was found, one can be sure a difference 

is present (Huizingh, 1997). 
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4.3.3 Analyzing relations 

The techniques used to analyze relations between work team design characteristics and 

team effectiveness criteria are scatter plots, correlation analysis, and regression analysis . 

Scatter Plot Analysis: Scatter plot analysis provides a first insight into the collected 

data. The analysis provides insight into whether a linear model fits the data (Kinnear & 

Gray, 2000). 

Correlation Ana/ysis: Correlation analysis is an analysis of the relations between 

factors . Correlation analysis only analyzes relations between two variables at a time. 

After the scatter plot analysis was performed it was safe to use Pearson's correlation 

coefficient, a measure for the strength and direction of the relation, which can only 

assesses a linear association (Kinnear & Gray, 2000). Correlation analysis is a good 

means to get more insight into the nature of relations. However, other methods are 

needed to get deeper insight into relations including more than one variable. 

Regression Analysis: Multiple regression enables va lues of one dependent variable to 

be estimated from the values of more than one independent variable (Kinnear & Gray, 

2000). Because of this characteristic multiple regression is much more powerful than 

correlation analysis. Regression was performed for each of the team effectiveness 

criteria . 

Before the regressions were performed regression was performed on several 

demographic characteristics (for instance company tenure, education or work group) 

because demographic characteristics can have an influence on team effectiveness 

(Gibson et al., 2003). 

The regressions on the team effectiveness criteria themselves were performed in two 

steps . In the first step the control variables were added. In the second step the work 

team design characteristics were added . This method of regression is called the Enter

method; the Enter-method enters all work team design characteristics included in one 

step at once (Huizingh, 1997) . Because the major part of the research model was already 

tested by Campion and colleagues (1996), more complicated methods were not required. 

Chapter 4 provided and overview of the methods used in conducting the survey as well 

as the techniques used to analyze the collected data. Now, all issues have been cleared 

to be able to start presenting the results of the diagnosis phase in Chapter 5. 
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5 Results of this Study 

Chapter 5 presents the results of statistica! analyses performed on the data gathered by 

the survey. Section 5.1 presents some descriptive statistics . Section 5.2 analyzes the 

performance of the teams. Section 5.3 presents the relations found between the team 

effectiveness criteria and the work team design characteristics. Finally, Section 5.4 

develops a tool that enables a quick scan of the situation to assess improvements made. 

In Chapter 5 the research model is used to structure discussions. 

5.1 Descriptive Statistics 

First, the descriptive statistics are explained, and then improvement potential is 

identified. 

5.1.1 The Statistics 

Table 5.1 and 5.2 present an overview of the descriptive statistics and some references 

and are explained below. The descriptive statistics are all computed using data of all 

participants. The references are derived from a database of Jan de Jonge, a scientist who 

has developed his own database over time on some of the scales used in the survey. 

Appendix E contains information on how to get references on the other work team design 

characteristics, which are only available against payment. 

Job Design 

Job design included the level of autonomy, task variety, task significance, and feedback. 

Autonomy 
The mean score on autonomy lies just above the average of the scale of 1 through 5 (M 

= 3.4, 50 = 0.8) at DAF. That is, when asked whether people perceived autonomy in 

their daily jobs they answered 'neutral' to 'applicable'. In other words, employees at DAF 

have a rather low level of autonomy. The empirica! range was 2.6 to 4.2. The percentage 

of positive answers was 29.8%. That is, three out of ten people reported autonomy in 

their jobs. 

Task variety 
Given a scale of 1 through 5 DAF scored above average (M = 3.4, 50 = 1.0). That is, 

people answered 'neutral' to 'applicable' when asked whether they perceived variety in 

their daily jobs. That is, employees at DAF have little variety in the tasks they perform 

every day. The empirica! range was 2.5 to 4.4. 33 .9% percentage of the people 

answered positively; about one third of the employees reported performing varying tasks 

during their daily jobs. 
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Table 5.1: Means, Standard Deviations (SD), Empirica! Range and Theoretica! 

Range, Percentage Positive Answers, and a few references of the Work Team Design 

Characteristics, Meaningfulness of the Work, Learning Opportunities (N=258). 

Job Design 

Do DAF employees have autonomy in 
their work? 
Do DAF employees perform a variety of 
tasks during their daily job? 
Do DAF employees perceive their jobs as 
significant? 
Do DAF employees receive feedback on 
their work? 

Interdependence 

Do DAF employees perceive goal 
interdependence within their teams? 

Do DAF employees perceive feedback 
and reward interdependence within their 
teams? 
Composition 

Do DAF employees get the opportunity 
to use all their capacilities and talents? 
Do leaders at DAF display task-directed 
leadership? 
Do leaders at DAF display social 
emotional leadersh ip? 
Do leaders at DAF display participative 
leadership? 
Do leaders at DAF display rewarding 
leadership? 

Context 

Do DAF employees receive information 
about what is going on in the company? 
Do DAF employees receive the 
information they need? 
Do DAF employees communicate and 
cooperate with other departments as 
though they are equal? 

Is there role conflict present at DAF? 

Process 

Is social support demonstrated within 
teams? 
Do DAF employees communication with 
people within their own work group? 

Team Effectiveness 
Is work meaningful for DAF employees? 

Does DAF offer learning opportunities to 
its employees? 

Empirica! Range Percentage 
(Theoretica! Positive Answers 

Mean(SD) Range) (%) Reference 

3 .4 (0 .8) 

3.4 (1.0) 

3 .9 (0 .8 ) 

4 .7 (2 .1) 

3 .0 (0.4) 

2 .4 (0 .7) 

2 .9 (0.6) 

3 .5 (0.7) 

3.3 (0.7) 

3.2 (0.9) 

3 .0 (0.8) 

3 .3 (0.8) 

3 .3 (0.7) 

3.3 (0.6) 

2 .6 (0.7) 

3.7 (0.7) 

2 .8 (0.6) 

3 .8 (0.7) 

2.5 (1.6) 

2 .6 - 4 .2 (1 - 5) 

2 .4 - 4.4 ( 1 - 5) 

3 .1 - 4 .7(1 - 5) 

2.5 - 6.7 (0 - 7) 

2.6 - 3.4 (1 - 5) 

1.6-3.1(1 - 5) 

2 .3-3.5(1-4) 

2 .8 - 4 .2 ( 1 - 5) 

2.5 - 3 .9 (1 - 5) 

2.2 - 4 .0 (1 - 5) 

2 .2 - 3.8 (1 - 5) 

2.5 - 4.1 ( 1 - 5) 

2.6 - 4.0 (1 - 5) 

2.7 - 3.9 (1 - 5) 

1.9 - 3.3 (1 - 5) 

3 .0 - 4.4 (1 - 5) 

2.2 - 3.4 (1 - 4) 

3.0 - 4.4 (1 - 5) 

0 .9 - 4 .1 (0 - 4) 

29 .8 

33 .9 

61.2 

59 .5 

3 .3 

2 .1 

47.6 

25.0 

16.1 

20.1 

9 .8 

18.0 

18.7 

14.2 

2.8 

43.8 

49.4 

50 .0 

56.6 

2.6 

1.9 
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Job Significance 

DAF scored above average on a scale of 1 through 5 (M = 3.9, 5D = 0.8). When asked 

whether people perceived their daily jobs as significant, they answered 'applicable'. That 

is, DAF employees find their jobs moderately significant. The empirica! range was 3.1 to 

4 .8. Almost two third of the employees perceived their jobs as significant; 61.20% 

answers positively. 

Feedback 

On a scale of O through 7 the mean score at DAF lies above the average (M = 4. 7, 5D = 

2.1). That is, when asked whether people got feedback on the results of their jobs they 

answered 5 out of seven questions with 'yes'. One can say DAF employees receive 

sufficient feedback in their jobs. The empirica! range was 2.5 to 6.8. The percentage of 

positive answers was 59.5%. That is, about six out of ten of the people reported getting 

feedback on the results of their job . 

lnterdependence 

Interdependence included goal interdependence and feedback and reward 

interdependence. 

Goal lnterdependence 
The mean score on goal interdependence at DAF lies on the average of the scale of 1 

through 5 (M = 3.0, 5D = 0.4 ). People answered 'neutra!' to the question whether they 

perceived interdependence between their goals and the goals of ether team members. 

Goals of different team members are independent of one another. The empirica! range 

was 2.6 to 3.5. 3.3% of the people answered positively. That is, three out of a hundred 

people reported to have goals that were interdependent with the goals of ether members 

of their team. 

Feedback and Reward lnterdependence 
Given a scale of 1 through 5 DAF scored just below average (M = 2.4, 5D = 0. 7) . That is, 

people answered 'not applicable' to 'neutra!' when asked whether they perceived 

interdependence between their own feedback and rewards and the feedback and rewards 

of ether team members. Different team members were independent on each ether 

concerning their feedback and rewards. The empirica! range was 1. 7 to 3.1. Two out of a 

hundred people reported feedback and rewards were dependent upon the feedback and 

rewards of ether team members; the percentage of positive answers was 2.1 %. 
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Composition 

Composition included skill discretion and the four leadership styles. 

Ski// Discretion 
On a scale of 1 through 4 the mean score at DAF lies above average (M = 2.9, 50 = 

0.56). That is, when asked whether people were able to use all their talents and 

capabilities in their jobs they answered 'agree' to 'totally agree'. DAF employees have the 

possibility to use present and possible talents and capabilities . The empirica! range was 

2.3 to 3.6. The percentage of positive answers was 47.6%. That is, almost half of the 

employees are capable of using all their talents and capabilities in their jobs. 

Task-directed Leadership 
DAF's mean score on task-directed leadership on a scale of 1 through 5 lies just above 

average (M = 3.5, 50 = 0.7). Employees answered 'neutral' to 'applicable' when asked 

whether their leaders displayed task-directed leadership. The empirica! range was 2.8 to 

4.2. One fourth of the people reported that their leaders displayed task-directed 

leadership; the percentage of positive answers was 25 .0%. That is, an unsatisfactory 

amount of task-directed leadership is displayed. 

Social-Emotional Leadership 
The mean score at DAF lies just above the average of the scale of 1 through 5 (M = 3.3, 

50 = 0.7). When asked whether their leaders displayed social-emotional leadership 

employees answered 'neutral' to 'applicable'. The empirica! range was 2.5 to 4.0. 16.1% 

of the people answered positively. In other words, sixteen out of one hundred people 

reported that their leaders displayed social-emotional leadership. The amount of social

emotional leadership displayed is insufficient. 

Participative Leadership 
The mean score on participative leadership at DAF lies just above the average of the 

scale of 1 through 5 (M = 3.2, 50 = 0.9). This means that employees answered 'neutral' 

when asked whether their leaders displayed participative leadership. Almost no 

participative leadership is displayed . The empirica! range was 2.3 to 4.0. 20.1% of the 

people answered the questions positively. That is, two out of ten employees reported 

that their leaders displayed participative leadership. 

Rewarding Leadership 
Given a scale of 1 through 5 DAF scored about the average of the scale (M = 3.0, 50 = 

0.8). In other words, when asked whether their leaders displayed rewarding leadership 

employees answered 'neutral'. Hardly any rewarding leadership is displayed. The 

empirica! range was 2.3 to 3.9. The percentage of positive answers was 9.8%; one out of 

ten employees reported that their leaders displayed reward ing leadership. 
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Context 

Context included three aspects of communication as well as role conflict. 

Information flow 
DAF's mean score on information flow lies just above the average of the scale of 1 

through 5 (M = 3.3, 50 = 0.9). When asked whether they received information about 

what is going on in the company employees answered 'neutral' to 'applicable'. This 

means that DAF employees receive insufficient information to know what is going on at 

DAF. The empirica! range was 2.5 to 4.1. Almost two out of ten employees reported 

receiving information about what is going on in the company; 18.0% of the participants 

answered the questions positively. 

Effectiveness of the Information Flow 
Given a scale of 1 through 5 the mean score at DAF lies just above the average (M = 3.3, 

50 = 0. 7). That is, employees answered 'neutral' to 'applicable' when asked whether 

t hey received the information they needed. The information need of DAF employees is 

insufficiently satisfied. The empirica! range was 2.7 to 4 .1. The percentage of positive 

answers was 18. 7%. In other words, al most two out of ten employees reported receiving 

t he information they need. 

Communication and Cooperation between Departments 
On a scale of 1 through 5 DAF scored just above the average of the scale (M = 3.3, 50 = 
0.6). That is, when asked whether people worked together with other departments as 

though they were one team they answered 'neutral' to 'applicable'. The empirica! range 

was 2.8 to 4.0. 14.2% of the people answered the questions positively; fourteen out of 

one hundred employees reported working together with other departments as though 

they were one team. Communication and cooperation between departments is not at the 

desired level yet (feeling like one team). 

Role Conflict 
The mean score at DAF lies just below the average of the scale of 1 through 5 (M = 2.6, 

50 = 0.7). When asked whether people perceived role conflict within their work they 

answered 'not applicable' to 'neutral'. The empirica! range was 2.0 to 3.3. Two out of one 

hundred employees reported role conflict within their jobs; the percentage of positive 

answers was 2.8%. That is, no role conflict was reported. 
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Process 

Process included social support and communication within the team. 

Social Support 
On a scale of 1 through 5 DAF's mean score lies just above the average (M = 3.7, SD = 
0. 7). People answered 'neutral' to 'applicable' to the question whether they received 

support from ether team members. This means a small degree of social support was 

reported at DAF. The empirica! range was 3.0 to 4.5. The percentage of positive answers 

was 43.8%. That is, over four out of ten employees reported receiving support from 

ether team members. 

Communication within the Team 
DAF's mean score lies above the average of the scale of 1 through 4 (M = 2.8, SD = 
0.6). That is, to the question whether people knew what was going on within their team 

they answered 'sometimes' to 'often'. No clear answer is provided on communication 

within teams. The empirica! range was 2.3 to 3.4. About half of the employees reported 

communicating with ether team members; the percentage of positive answers was 

49.4%. DAF scored a bit higher than the reference group. DAF employees communicated 

slightly more with ether team members than the average werker. 

Next the two satisfaction measures collected by the questionnaire are discussed. 

Job Satisf act ion 

The two job satisfaction measures were meaningfulness of the werk and learning 

opportunities. 

Meaningfulness of the Work 
On meaningfulness of the werk DAF scored just above the average given a scale of 1 

through 5 (M = 3.8, SD = 0. 7). Employees answered 'neutra!' to 'applicable' when asked 

whether they thought their werk meaningful. Judging on meaningfulness of the werk DAF 

employees are moderately satisfied with their jobs. The empirica! range was 3.0 to 4.5. 

50.0% of the people reacted positively; half of the employees reported thinking of their 

werk meaningful. 

Learning Opportunities 
The mean score on learning opportunities lies just above the average of the scale of 0 

through 4 at DAF (M = 2.5, SD = 1.6). When asked whether people received learning 

opportunities in their jobs they answered two to three out of four questions with 'yes'. 

This means that based on the learning opportunities one can say DAF employees are 

moderately satisfied with their jobs. The empirica! range was 1.0 to 4.1. The percentage 

of positive answers was 56.6%. That is, more than half of the employees reported 

receiving learning opportunities in their jobs. Scores at DAF lie above the average of the 

reference group. 

Finally, some additional information is presented. 
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Additional Information 

On DAF's request some additional items were added to the questionnaire measuring 

feelings of responsibility, willingness to learn, pleasure in the work, training, and 

procedures. 

Responsibility 
Given a scale of 1 through 5 the mean score at DAF lies above the average (M = 4.0, 50 

= 0.6). That is, when asked whether people feit responsible for their work they answered 

'applicable'; DAF employees feel responsible for their jobs. The empirica! range was 3.5 

to 4. 7. Six out of ten employees reported feeling responsible for their work; the 

percentage of positive answers was 60.8%. 

Table 5.2: Means, Standard Deviations, Empirica! and Theoretica! Range, 

Percentage Positive Answers, and reference on some additional scales (N=258) 

Empirica! Range Percentage 
(Theoretica! Positive Answers 

Mean(SD) Range) (%) Reference 

Additional Information 
Do DAF employees feel responsible 
for their work? 4.0 (0.6) 3.4 - 4 .6 (1 - 5) 60.8 
Are DAF employees willing to learn 
new things? 4.0 (0.9) 3.1 - 4.9 (1 - 5) 73 .2 
Do DAF employees enjoy their 
work? 3.0 (0.8) 2.2 - 3.8 (1 -4) 75.4 3.0 
Do DAF employees rece ive 
sufficient training to ensure skill 
development? 2.6 (0.8) 1.5 - 3.2 (1 - 4) 41.7 
Are there procedures at DAF to lead 
things in the right direction? 3.4 (0.7) 2.7 - 4.2 (1 - 5) 25.9 

Willingness to Learn 
The mean score on willingness to learn lies above the average of the scale of 1 through 5 

at DAF (M = 4.0, 50 = 0.9). People answered 'applicable', when asked whether they 

were willing to learn new things. DAF employees are willing to learn new things on the 

j ob. The empirica! range was 3.1 to S.O. The percentage of positive answers was 73.2% . 

That is, more than seven out of ten employees reported being willing to learn new things. 
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Pleasure in the Work 

DAF scored above the average of the scale of 1 through 4 on pleasure in the work (M = 
3.0, 50 = 0.8). To the question whether people enjoyed their work they answered 

'often'. DAF employees experience pleasure in their work. The empirica! range was 2.2 to 

3.9. Three fourth of the employees reported enjoy their work; 75.4% answered 

positively. Scores at DAF were equal to those of the reference group. 

Training 
DAF's mean score lies just above the average of the scale of 1 through 4 (M = 2.6, 50 = 

0.8). That is, when asked whether people received sufficient training to ensure skill 

development they answered 'disagree' to 'agree'. Results are inconclusive The empirica! 

range was 1.6 to 3.2. 41. 7% of the participants replied positively; about four out of ten 

employees reported receiving sufficient training. 

Procedures 
On a scale of 1 through 5 DAF scored just above average (M = 3.4, 50 = 0. 7). 

Participants answered 'neutral' to 'applicable' when asked whether procedures are 

present to lead things in the right direction. Procedures are present at DAF, however, not 

in all cases. The empirica! range was 2.7 to 4.2. The percentage of positive answers was 

25.9%. That is, one fourth of the employees reported procedures being present to lead 

things in the right direction. 

5.1.2 lmprovement Necessity of the Work Team Design Characteristics 

Examining the means depicted in Table 5.1 once more improvement potential is present 

in two degrees. Table 5.3 on the next page provides an overview of the necessity of 

improvements on the different work team design characteristics. If means are below a 

positive answer to the scale, the characteristics are not present and improvements are 

necessary. (For a 5-point response scale the mean should be at least four rounded off, 

fora 4-point response scale at least three rounded off, for the 7-point response scale at 

least 4 rounded off.) If means are only just positive, the characteristics are present to a 

small degree (e.g. the mean on a 5-point response scale is between three and four). 

Improvements are desirable, however, not necessary right away. 

However, before making statements on improvements in relation to team effectiveness, 

relations between the work team design characteristics and team effectiveness need to 

be analyzed. 
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Table 5.3: Necessity of improvements on the work team design characteristics 

Mean only just 
Work Group Design Mean Average or less: positive: Improvement 

Characteristics Need for Improvement possible 
Job Design 

Autonomy 
Task Variety 

Job Significance 
Feedback 

Interdependence 
Goal Interdependence 
Feedback and Reward 

Interdependence 
Group Composition 

Skill discretion 
Task-directed Leadership 

Social-Emotional 
Leadership 

Participative Leadership 
Rewarding Leaderschip 

Context 
Information flow 

Information Effectiveness 
Communication and 

cooperation between 
departments 
Role conflict 

Process 
Social support 

Communication within the 
team 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

5.2 An Internal Best Practice 

X 

X 

X 

X 

X 

Mean Positive: 
Improvement not 
Necessary 

X 

Before examining relations between work team design characteristics and team 

effectiveness Section 5.2 describes a best practice within DAF. A best performing team is 

determined from the teams that participated in the current research. Significant 

differences between teams on work team design characteristics are examined and 

compared to differences in performance. 

5.2.1 The Best Performing Team 

When analyzing team performance determining which team is the best performing team 

is unavoidable. When a best performing team is determined ether teams can learn from 

t his best performing team and improve their performance (Kolarik, 1999). DAF wants to 

improve the performance of all its teams and indicates that none of the teams perform at 

t he desired level yet. However, getting all teams at the performance level of the best 

performing team is a good start. 
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Because th is report is available at the library at the Eindhoven University of Technology 

groups were renamed. Groups are named A-groups, B-groups, and C-groups in this 

report based on their location in the process. The reports presented to DAF contain an 

Additional Appendix to enable DAF to decade what their internal best practice is. 

To determine which team performed best the following method was used. Only the hard 

data are included in the computations: the number of finished small group activities 

(tijdelijke verbeterteams (TVTs) in Dutch) , productivity, quality, and absenteeism . The 

hard data matter the most to DAF. For each of these four team effectiveness criteria a 

ranking was made based on the scores on the criterion. That is, the best performing 

team got ranking one, the second best performing team got ranking two etcetera. 

(Montgomery & Runger, 1999). (PQI data were not available for team Bl nor for team 

C6. Some continuous improvement teams (continue verbeterteams (CVTs) in Dutch) 

were not started up yet.) Total performance was computed by averaging the rankings on 

the four team effectiveness criteria per team . For example, group BS scored a sixth place 

on TVTs, a ninth place on productivity, a second place on quality and a first place on 

absenteeism. Total performance of production group BS was (6+9+2+1) / 4 = 4.5. This 

method of computing total performance implies that the lower the score on total 

performance, the better a group performed (Montgomery & Runger, 1999). The teams 

were subsequently sorted on total performance resulting in a ranking of the teams based 

on overall performance . Table 5.4 presents the results of the computations. 

Examining Table 5.4 a striking three-division could be made of the teams. The C-groups 

are all to be found in the lower part of the Table 5.4 meaning that these groups 

performed the least good. The A-groups are to be found in the upper part of the table 

meaning that these groups performed the best. The B-groups are to be found in the 

middle region of the table meaning that these groups performed at an intermediate level. 

However, a few B-groups performed in the upper region . 

The following groups are located at the upper one third of Table 5.4: the production 

groups BS, Bl0, Al , B6, B4, A2, and AS . The production groups BS and Bl0 performed 

well overall. Al and A2 performed well, also, except for on quality. Examining these two 

production groups a bit further they were found greatly dependent on outside suppliers. 

Since these two groups performed well on the other team effectiveness criteria included 

they were expected to perform better on quality as well were quality in their hands. 

Therefore, the production groups Al and A2 were considered two of the best performing 

groups. Although the production groups B6 and B4 performed well, they scored rather 

badly on absenteeism. Examining the performance of group AS in more detail this group 

rather belonged to the intermediate performers than to the better performers because of 

the scores on finished TVTs, productivity and especially quality. Based on the above 

discussion four teams were nominated the best performers: the production groups BS, 

Bl0, Al, and A2. 
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Table 5.4: Ranking of the Production Teams based on Total Performance (the 

lower the score, the better the performance) 

Total 
Group Name/ Number TVTs Productivity Quality Absenteeism Performance 

BS 6 9 2 1 4.5 
B10 7 1 6 4 4 .5 

Al 2 6 13 6 6 .8 
B6 6 9 4 10 7.3 
B4 5 8 1 17 7.8 
A2 3 3 18 8 8.0 

AS 8 7 17 2 8 .5 
B3 8 11 12 3 8.5 

B11 4 14 9 7 8.5 
A4 1 2 19 13 8.8 
B2 8 13 5 9 8.8 
B9 8 12 3 12 8.8 
B1 8 14 5 9.0 
B8 8 10 7 11 9.0 
A3 3 5 15 14 9.3 
Cl 8 4 8 18 9 .5 
C6 8 14 8 10.0 
C4 6 13 11 12 10.5 
B7 8 10 9 16 10.8 

es 8 10 10 17 11.3 
C3 7 11 14 19 12.8 
C2 7 15 16 15 13.3 

5.2.2 Differences: Best Practice versus the Rest 

Subsection 5.2.2 discusses significant differences between the work team design 

characteristics. 

Differences were analyzed using a combination of T-tests and one-way analysis of 

variance. Factories as well as areas were compared to each other using T-tests. Groups 

within an area were compared to each other using one-way analysis of variance. In 

speaking about differences the percentages of positive answers are given in the 

remainder of this section instead of means and standard deviations or ranges because 

t he percentages provide a clearer overview of the situation. To compare the differences 

found to the ranking in Table 5.4, in all tables in this subsection groups are ranked from 

best scoring to worst scoring. 

Job Design 

Significant differences were found for only two of the four job design characteristics, task 

variety and feedback. The differences were identified between C-groups. The percentages 

of positive answers for the C-groups on task variety and on feedback are presented in 

Table 5.5 on the next page. 
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Comparing Table 5.5, where C-groups are sorted on task variety, to the ranking 

presented in Table 5.4 a few things were striking . The teams were ordered in about the 

same way when sorted on task variety as when ranked on performance . Only C2 scored 

better and C6 scored worse when sorted on task variety than when ranked on 

performance. 

Comparing the sorting of C-groups on feedback presented in Table 5.5 to Table 5.4 again 

about the same pattern showed. The groups C4 and Cl scored the best and the groups 

es and C3 scored in the lower region. The only difference found is for C6 . Group C6 

scored the best of all C-groups in the performance ranking, however, scored the worst on 

feedback. Further tables in this subsection show, that C6 more often scored different on 

the work team design characteristics than when ranked on performance. 

Table 5.5: Percentage of Positive Answers on Task Variety and Feedback for the 

Groups for which Significant Differences were found (N=258) 

Task Variety 
Total Population 

C-groups 

Feedback 
Total Population 

C-groups 

lnterdependence 

Percentage Positive Answers 

33.9 

71.4 
50.0 
33.7 
28.6 
20.0 

0.0 

68.7 

100.0 
83.3 
60.0 
40.0 
23.1 

Team Name/ Number 

Cl 
C4 
C2 
C6 
es 
C3 

C4 
Cl,C2 

es 
C3 
C6 

No significant differences were found for the interdependence characteristics. 

Composition 

Significant differences were found for task-directed leadership, social-emotional 

leadership, participative leadership, and rewarding leadership. Table 5.6 presents 

the findings. 

Examining Table 5.6 again a striking pattern was identified. B-groups scored better than 

C-groups on all work team design characteristics . Also, C4 scored the best on all four 

work team design characteristics and Cl scored the second best on three work team 

design characteristics. This is the same pattern as recognizable in Table 5.4, which 

presents the performance ranking. The only exception again is group C6. 
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Table 5.6: Percentage of Positive Answers on Social-Emotional Leadership, 

Task-Directed Leadership, Participative Leadership, and Rewarding Leadership 

for the Groups for which Significant Differences were found (N=258) 

Task-directed Leadership 
Total Population 

B-groups 
C-groups 

C-groups 

Social-Emotional Leadership 
Total Population 

B-groups 
C-groups 

C-groups 

Rewarding Leadership 
Total Population 

B-groups 
C-groups 

C-groups 

Participative Leadership 

Context 

Total Population 

B-groups 
C-groups 

C-groups 

Percentage Positive Answers 

25.0 

35.7 
15.4 

100 .0 
42 .9 
20.0 

0.0 

16.1 

19 .6 
5.1 

33.3 
14 .7 

0.0 

9.8 

16.1 
5.0 

25.0 
20 .0 

0.0 

20.1 

14 .3 
0.0 

33.3 
14.3 

0.0 

Team Name/ Number 

C4 
Cl 
es 

C2, C3, C6 

C4 
Cl 

C2, C3, es, C6 

C4 
es 

Cl, C2, C3, C6 

C4 
Cl 

C2, C3,C5, C6 

Significant differences were found for information flow and role conflict. Table 5.6 

presents the significant d ifferences fou nd. 

The most striking in Table 5.6 are the findings on information flow. Examining the 

sorting of the groups in Table 5.6 in comparison to the performance ranking of Table 5.4 

the same pattern shows. Bath tables present the B-groups in almost the exact same 

order. This is the first work team design characteristic for which significant differences 

were found for the B-groups to which the two best performing teams (BS and BlO) 
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belong . These findings imply a strong relationship between information flow and team 

performance. 

For role conflict a difference was found between the A-groups and the B-groups and 

between A-groups and C-groups. 

Table 5.6: Percentage of Positive Answers on Information Flow, and Role 

Conflict for Groups for which Significant Differences were found (N=258). 

Process 

Information Flow 
Total Population 

B-groups 

Role Conflict 
Total Population 

A-groups 
B-groups 
C-groups 

Percentage Positive Answers Team Name/ Number 

18.0 

80.0 BS 
50.0 B10 
20 .0 B3, B6, B7, B8, B11 

0.0 B1, B2, B4, B9 

2.8 

6.0 
2.6 
2.6 

For the process design characteristics one more difference was found, which is presented 

in Table 5. 7 below. 

The difference found was on communication within the team. Table 5. 7 shows that 

the B-groups scored better than the C-groups on communication within the team as in 

the performance ranking. 

At this point an important note needs to be made. In Subsection 5.2 significant 

differences were examined to determine on what work team design characteristics teams 

can learn from one another. However, in Section 5.3 relations between the work team 

design characteristics and the team effectiveness criteria are analyzed. Only the relations 

found in Section 5.3 are leading when deciding what actions to take to improve team 

effectiveness. 

Table 5.7: Percentage of Positive Answers on Communication within the Team 

for Groups for which Significant Differences were found (N=258). 

Communication within the Team 
Total Population 

B-groups 
C-groups 

Percentage Positive Answers 

4.3 

80.4 
73.0 
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5.3 Relations between Work Tear.n Design Characteristics 

and Team effectiveness 

Section 5.3 examines the relations between the work team design characteristics and the 

performance criteria . Improvement potential is cliscussed. Also, relations found are 

compared to the differences described in Section 5.2. 

5.3.1 Multiple Regression Results 

To analyze relations between the work team design characteristics and team 

effectiveness several analysis techniques were used. In preparing for multiple regression 

analysis data were first analyzed using scatter plots and correlat ion analysis. Appendix F 

presents two examples of scatter plots. The correlat ion matrix is included in Appendix G. 

Finally, multiple regression was performed to determine what work team design 

characteristics were related to what team effectiveness criteria. Multiple regression 

provides insight into the importance of different determinants in predicting team 

effectiveness. The results of the regression analysis are presented in the Figures 5.1 

through 5.7 . Appendix H presents the results in more detail. Demographic characteristics 

( cf. education, company ten ure) can influence team effectiveness (Gibson et al., 2003) 

Therefore, demographic characteristics were included in the analysis to rule out their 

influence on the results following the same method as De Jonge and Dorman (2006) . 

I n Figures 5.1 through 5. 7 the plusses and minuses represent the strengths and the 

directions of the relationships found. A positive ( +) relation means that a higher score on 

a specific work team design characteristic goes together with a higher score on the 

related team effectiveness criterion ( or the other way around a lower score on a work 

team design characteristic goes together with a lower score on the team effectiveness 

criterion). A negative (-) relation means that a lower score on a specific work team 

design characteristic goes together with a higher score on the related team effectiveness 

criterion ( or the other way around a higher score on work team design characteristics 

goes together with a lower score on the team effec:tiveness criterion). The more plusses 

(or minuses) the stronger the relation between the work team design characteristic and 

team effectiveness. When no plusses or minuses are depicted no statistica! relation was 

found. When no plusses or minuses are depicted, seeming relations between work team 

design characteristics and team effectiveness rest on a coincidence. For the statistica! 

relations that were found the maximum chance of a coincidence causing the relation is p 

< 0.10. In scientific research p < 0.05 is more aften used. In this case, however, results 

are used to advise practice. By testing less stric:tly additional determinants of team 

effectiveness important to practice may be identified. 
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Figures 5.1 through 5.7 are presented and discussed in order of importance of the 

findings to DAF. DAF wanted to be able to influence team performance . Therefore, the 

findings on total performance are the most important. Next, quality and productivity are 

important to DAF, fo llowed by the number of finished TVTs. Finally, satisfaction of the 

employees is important to DAF as well (absenteeism, meaningfulness of the work, and 

learning opportunities). 

The relations presented in Figures 5.1 through 5.7 are discussed according to the 

strength of the effect; the work team design characteristic with the most influence is 

mentioned first. The following relations were found: 

Job Design 
Autonomy 

Task Variety ~ 
Job Significance 

Feedback 
++ 

Interdependence 
Goal Interdependence 

Feedback and Reward Interdependence 

Composition 
Skill Discretion 

Task-Directed Leadership 
Social-Emotional Leadership 

Participative Leadership 
Rewarding Leadership 

Context 
Information Flow 

Information Effectiveness 
Communication and Cooperation between 

Departments 
Role Conflict 

Process 
Social Support 

Communication within the Team 

Total Performance 

N = 123, p < 0.05, except for social-emotional leadership p < 0.10. 

Figure 5.1: Relations between Total Performance and the Work Team Design 

Cha racteristics 

1) Total performance is higher when: 
• employees are stimulated to make more use of their talents and capabilities; 

• more variance is involved in the tasks of a job; 

• less social-emotional leadership is displayed (see Chapter 6, Section 6.2 for an 

explanation). 

This model explains 50.0% of the variance in total performance; the adjusted R2 is 0.50. 

50 

The Road to World Class Manufacturing 



5 Results of this Study 

Job Design 
Autonomy 

Task Variety 
Job Significance 

Feedback 

Interdependence 
Goal Interdependence 

Feedback and Reward Interdependence 

Composition 
Skill Discretion 

Task-Directed Leadership 
Social-Emotional Leadership 

Participative Leadership 
Rewarding Leadership 

'----+ +•~-___.. 

Context 
Information Flow ~~ + 

Information Effectiveness _,,,~ 
Communication and Cooperation between _,,,,

Departments 
Role Conflict 

Process 
Social Support 

Communication within the Team 

N = 104, p < 0.05, except for information effectiveness p < 0.10. 

Quality 

Figure 5.2: Relations between Quality and the Work Team Design 

Characteristics 

2) Quality is higher when: 
• more participative leadership is displayed; 

• more task-directed leadership is displayed; 

• less social-emotional leadership is displayed; 

• when the communication and cooperation with other departments is better 

• the information provided is less in line with the employees' needs (see Chapter 6, 

Section 6.2 for an explanation of the relations found). 

This model explains 56.0% of the variance in quality; the adjusted R2 is 0.56. 
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Autonomy 

Task Variety 
Job Significance 

Feedback 

Interdependence 
Goalinterdependence 

Feedback and Reward Interdependence 

Composition 
Skill Discretion 

Task-Directed Leadership 
Social-Emotional Leadership 

Participative Leadership 
Rewarding Leadership 

Context 
Information Flow 

Information Effectiveness 
Communication and Cooperation between 

Departments 
Role Conflict 

Process 
Social Support 

Communication within the Team 

5 Results of this Study 

Finished TVTs 

+++ 

V 

N = 123, p < 0.05, except for task variety p < 0.10 . 

Figure 5.3: Relations between Finished TVTs and the Work Team Design 

Characteristics 

3) More TVTs are Finished when: 
• the information provided is more in line with the needs of the employees; 

• less variance is involved in the tasks of a job (see Chapter 6, Section 6.2 for an 

explanation). 

This model explains 17 .0% of the varia nee in the number of TVTs finished; the adjusted 

R2 is0.17. 
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Job Design 
Autonomy 

Task Variety 
Job Significance 
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N = 258, p < 0 .05 . 
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Figure 5.4: Relations between Meaningfulness of the Work and the Work Team 

Design Characteristics 

4) Employees perceive their Work as being more Mc~aningful when: 
• more variance is involved in the tasks of a job; 

• team members support each other more ; 

• employees have less autonomy (see Chapter 6, Section 6.2 for an explanation); 

• employees are stimulated to make more use of their talents and capabilities; 

• the task is more significant to an employee; 

• the information provided is more in line with the needs of the employees. 

Th is model explains 53.0% of the variance in meaningfulness of the work; the adjusted 

R2 is 0.53. 
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Job Design 
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N = 258, p < 0.05. 
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Figure 5.5: Relations between Learning Opportunities and the Work Team 

Design Characteristics 

5) Employees receive more Learning Opportunities when: 
• employees are stimulated to make more use of their talents and capabilities; 

• more rewarding leadership is displayed; 

• employees receive more feedback on the results of their work; 

• when the communication and cooperation with other departments is better. 

This model explains 53.0% of the variance in learning opportunities; the adjusted R2 is 

0.53. 
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5 Results of this Study 

Productivity 

Figure 5.6: Relations between Productivit1f and the Work Team Design 

Characteristics 

6) No significant relations were found between the work team design characteristics and 
Productivity (see Chapter 6 Section 6.2 for an explanation). 

7) Between the work team design characteristics and Absenteeism no significant 
relations were fou nd. 
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5 Results of this Study 

Absenteeism 

Figure 5.7: Relations between Absenteeism and the Work Team Design 

Cha racteristics 

Examining all these results together a few things were striking. The following work team 

design characteristics appeared in relation to three team effectiveness criteria, sorted 

from strongest relations to least strong relations: ski// discretion, task variety, and 

information effectiveness. The following work team design characteristics appeared in 

relation to two performance criteria, the characteristic with the strongest relations is 

named first: social-emotional leadership and communication and cooperation 

between departments. The two relations with social-emotional leadership were both 

negative. Striking is that of these five most important work team design characteristics 

three were found related to total performance: task variety, skill discretion and social

emotional leadership. Furthermore, all leadership styles were found to be significant in 

the analysis. Significant relations with team effectiveness were found for information 

effectiveness and feedback; both characteristics have to do with information flow. Finally, 

interaction with other people was found important because communication and 

cooperation between departments plus social support were found significant in three 

relations. 
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5.3.2 Improvement Necessity relateid to Team Effectiveness 

Subsection 5.3.2 revisits the improvement potential identified in Section 5.1. 

Section 5.1 provided an overview of the work team design characteristics on which 

improvements are necessary or desirable in general. The current study is about team 

effectiveness. Therefore, this subsection gives an overview of the improvements that are 

necessary or desirable to improve team effectiveness. Table 5.8 shows for which work 

team design characteristics related to team effectiveness improvements are necessary 

(' x ') or desirable (' x '). 

Table 5.8: Improvement Necessity for Work TEiam Design Characteristics related 

to Team Effectiveness 

Work Group Design lmprovement Work Group Design lmprovement 
Characteristics Potential Characteristics Potential 

Job Design 

Autonomy 

Task Variety 

Job Significance 

Feedback 

Interdependence 

Goal Interdependence 

Feedback and Reward 
Interdependence 

Group Composition 

X 

X 

X 

X 

Skill discretion x 

Task-directed Leadership 
Social-Emotional 

Leadership 

X 

X 

Participative Leadership x 

Rewarding Leaderschip x 

Context 

Information flow 

Information Effectiveness 

Communication and cooperation 
between departments 

Role conflict 

Process 

Social support 

Communication within the team 

improvement necessary = x 

improvement desirable = x 

Tab Ie 5.8 shows that improvements are necessary on: 

• the job design characteristics autonomy and task variety, 

• the four leadership styles, and 

• the context characteristics information effectiveness and communication and 

cooperation between departments. 

Improvements in these areas are recommended before moving on to other areas. 

X 

X 

X 
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5.3.3 Differences in Work Team Design Characteristics versus 

Relations found 

Subsection 5.3.3 compares the differences found between teams to the relations found 

between the work team design characteristics and team effectiveness. 

Table 5. 9 indicates for all work team design characteristics whether relations and / or 

significant differences were found ('x'). The best performing is provided as well. 

Table 5.9: Relations and Significant Differences Found for the Different Work 

Team Design Characteristics 

Work Team Design Relation(s) Difference Best Performing 
Characteristics Found? Found? Group(s) 

Job Design 

Autonomy X 

Task Variety X X Cl 

Job Significance X 

Feedback X X C4 

Interdependence 

Goal Interdependence 
Feedback and Reward 

Interdependence 

Composition 

Skill discretion X 

Task-Directed Leadership X X B-groups 

Social-Emotional Leadership X X B-groups 

Participative Leadership X X B-groups 

Rewarding Leadership X X B-groups 

Context 

Information Flow X BS 

Information Effectiveness X 

Communication and 
Cooperation between 

Departments X 

Role Conflict X B-groups and C-groups 

Process 

Social Support X 

Communication within the 
team X B-groups 
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Tab Ie 5. 9 shows for what work team design characteristics relations with team 

effectiveness as well as significant differences were found. This was the case for the 

following work team design characteristics: 

• task variety (Cl showed best results), 

• feedback (C4 showed best results), 

• the four leadership styles (B-groups showed best results). 

Section 5.4 identified which work team design characterist ics were related to team 

effectiveness. Several work team design characteristics resulted to be more influential 

than others. Furthermore, improvement potential was discussed and the differences 

found in Section 5.2 were compared to the relations found. 

Several options of what next steps to take in this project were discussed. Options were: 

• taking one team as a study object and improve the team's effectiveness based on 

the find ings thus far ; 

• choosing one factory to improve on one work team design characteristic; 

• developing a tool to assess improvements made on team effectiveness. 

The third option was the most feasible and the option preferred by DAF. 

5.4 A Tool to Assess Future Improvements 

In Section 5.4 a quick scan to assess future improvements made is discussed as a good 

alternative to repeating the survey. 

5.4.1 Development of the Tool 

A way to assess the improvements made during a change process is by making a quick 

scan of the situation several times during the improvements or afterwards. For this 

purpose a tool was developed . The tool is a 'check sheet', which can be taken into the 

factory and filled out by some crosses or tallied for each answer (Kolarik, 1999). 

In deciding which work team design characteristics to include in the tool the following 

options were examined: 

• only include the five most influential work team design characteristics : task 

variety, skill discretion, information effectiveness, communication and cooperation 

between departments, and social-emotional leadership; 

• include the work team design characteristics found significantly related to team 

effectiveness. In this case the following additional work team design 

characteristics would be included: task-directed leadership, rewarding leadership, 

participative leadership, feedback, social support, autonomy, and job significance; 

• include all work team design characteristics included in the questionnai re. 
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If the first option were chosen, several work team design characteristics shown related to 

team effectiveness would be left out, which is not in the best interest of DAF. If the third 

option were chosen, a scan of improvements made would take up considerable time and 

its added value would be lost. The aim of making the tool is to make a quick scan of the 

situation. For the reasons described the second option was chosen. 

Factor analysis was performed on the scales derived from the questionnaire to determine 

what questions to include in the assessment tool. Appendix I contains an example of 

such a computation. For each scale one or two questions were included. 

Furtermore, the layout of the tool and the information presentation needed to be decided 

on. Information is data transformed to a form and content appropriate for a particular 

use (Alter, 1999). Three specifications of the tool were identified (Alter, 1999, Ulrich & 

Eppinger, 2000). Firstly, the output needed to be easy to interpret; anyone needed to be 

able to read and understand the output. Secondly, the output needed to be available in 

real time. Finally, the auditor needed to be able to compare the output to previous 

measurements. The three criteria are best attended to with a small questionnaire 

enabling the auditor to check the answer of respondents on the form. The answers of all 

respondents (of a team) can be tallied on the same check sheet (Kolarik, 1999). The final 

tool including all questions, the response scales, and a line for the first measurement 

(the survey) is presented in Appendix J. The tool is in Dutch because the people using 

the tool are Dutch-speaking. 

The tool should be used according to how far the DPS has been rolled out. In the first 

phase of implementing the DPS different teams are at different stages in implementing 

the DPS and, therefore, make different types of improvements. In the first phase the tool 

can be used per team. When improvements in one team are starting to influence 

improvements in other teams, the tool can be used to assess the situation in the 

associated teams. When the DPS is rolled out as far as employees of supporting 

departments being part of the core teams, these employees should also be included in 

the assessment. To draw well founded conclusions five members per team should be 

interrogated minimally (Banens et al., 1998). 

The tool can be used as follows. The check sheet can be handed out to an amount of 

random people who are asked to fill the check sheet out before the end of the day for 

example. This way biases because of socially desirable answers are avoided (Jansen & 

Joostens, 1998). The mean per item needs to be computed per team or in total 

depending on what information is required at the time of the assessment. 

How often the tool should be used depends on the roll-out plan of the DPS. The tool 

could for example be used at milestones in the DPS roll-out plan to assess whether 

sufficient improvements have been made at those milestones (Meredith & Mantel, 2000). 
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5.4.2 Using the Original Questionnaire 

When an elaborated picture of improvements is required, it is better to repeat the 

survey. However, a survey has some draw backs. A survey of this extent should not be 

performed too often. Literature shows that usually researchers keep one to one and a 

half year between different rounds of a survey (Campion et al., 1996). If participants are 

asked to fill out a large questionnaire too often they might lose interest in participating. 

Also, if the second questionnaire is handed out too soon no significant changes might 

have manifested in comparison to the situation during the first survey. On top of these 

arguments it takes quite some work and time to process and analyze the data gathered 

by the questionnaire. 

When using the original questionnaire the method of investigation as used in the current 

study should be adhered to. 

Chapter 5 elaborated on the results of several different analyses performed on the 

questionnaire data. First, some descriptive statistics were provided. Second, teams were 

compared on the basis of their performance. A ranking of the teams was established and 

compared to differences between teams on the work team design characteristics. Third, 

an analysis of possible relations between the work team design characteristics and team 

effectiveness criteria was described. Interesting relations were indeed found. The 

relations found were compared to the differences on the work team design 

characteristics. Finally, two alternatives of assessing future improvements were 

discussed. 
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6 Conclusions and Discussion 

Chapter 6 concludes this report and discusses the findings of the research. Section 6.1 

describes the conclusions drawn from the results of the current study. Section 6.2 

compares the findings of the current study to prior research. Section 6.3 describes 

limitations of the methods used in this research. Finally, Section 6.4 describes what 

actions are recommended to improve team effectiveness. 

6.1 Conclusions 

After a brief reminder of the assignment Section 6.1 concludes on the best performer(s) 

that provide an example for other teams and the influence of the work team design 

characteristics on team effectiveness. 

6.1.1 Assignment and Preparations 
The goal of this report was to find an answer to the question: 

How can team effectiveness be improved in light of the requirements of the DPS? 

In other words, the object of the current study was team effectiveness, especially the 

prerequisites of team effectiveness. The following definitions of a team and of team 

effectiveness were used as a starting point: 

A team is a self-regulating, semi- autonomous workgroup consisting of production 

workers, and its support: people of the departments Production Engineering, Logistics, 

Quality Services, and Technica/ Services (cf. Gibson et al., 2003). 

Team Effectiveness is: 

• satisfactorily reaching the goals tor quality, costs and delivery; 

• continuously improving the process and standard operating procedures; 

• the team being valuable to its members in fostering personal growth and 

development and having a pleasing working atmosphere (cf. Schwarz et al., 

2002). 

The current study provided DAF not only with insight on how to improve team 

effectiveness, but also added to literature. The current study examined team 

effectiveness adopting a broader view than most other research cf. Campion and 

colleagues (1996). Furthermore, little research focused on the environment of the team 

specifically (Dooien et al., 2003). In other words, the current study examined the 

environment of teams using an as broad as possible scope. 
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A first insight into what was going on at DAF was acquired by interviews. The interviews 

resulted in six categories improvements were expected possible in (described in Chapter 

2). The identified categories were goals, reward systems, leadership style, 

communication, resources, and bureaucracy. 

Taking the six categories as a basis a literature investigation was started. The aim of the 

literature research was to examine earlier research on team effectiveness and to come to 

a research model customized to the situation at DAF (Chapter 3). The team effectiveness 

model developed by Campion and colleagues (1996) formed a starting point for 

developing the research model. The research model is depicted in Figure 6.1 (For details 

and definitions see Chapter 3). The plusses indicate the relations were expected to be 

positive; for example when autonomy increases, team effectiveness was expected to 

improve. 

Job Design 
Autonomy 
Task Variety 
Job Significance 
Feedback 

Interdependence 
Goal Interdependence 
Reward interdependent 

Group Composition 
Skill Discretion 
Task-Directed Leadership 
Social -Emotional Leadership 
Participative Leadership 
Rewarding Leadership 

Context 
Information flow 
Information Effectiveness 
Communication/Cooperation 
between Departments 
Role Conflict 

Process 
Social Support 
Communication within the 
Team 

+ 

+ 

Team Effectiveness 
Performance 

r-------+----~ Improvements Made 

+ 

+ 

Personal Growth Opportunities 
Pleasing Work Atmosphere 

Figure 6.1: The Research Model of the Current Study 

To test the assumptions made in the research model a survey was conducted (Chapter 

4). In total 258 people participated in the survey: Production workers, Production 

Engineers, Logistic people, people of Quality Services and of Technica! Services, and 

managers. A response of 90.0% was achieved. The questionnaire itself was based on 

standard questionnaires with high validity and reliability. 
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6.1.2 Presence and Absence of Work Team Design 

Characteristics 

The data gathered by means of the survey provided an overview of what work team 

design characteristics were present at DAF and what work team design characteristics 

were not: 

• Role conflict is not present at DAF, which is a positive thing. 

• Some characteristics were present, however, toa small degree: 

o job significance, 

o feedback, 

o skill discretion, 

o the two process variables. 

• The remaining characteristics were hardly present: 

o autonomy, 

o task variance, 

o the two interdependence characteristics, 

o the four leadership styles, and 

o the three communication characteristics. 

6.1.3 Comparing Teams on Effectiveness 

Before continuing with the analysis of the relations between work team design 

characteristics and team effectiveness the effectiveness of the teams was examined. 

Teams were ranked based on their effectiveness in Chapter 5. Table 6.1 presents the 

ranking of the teams once more. The B-groups scored best, followed by the A-groups. C

groups scored the least good. The table, also, shows which groups scored best within 

each category (A, B, and C). 

Table 6.1: Teams Ranked from Best Performing to Least Good Performing 

Ranking 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Group 
BS 

B10 
Al 
B6 
B4 
A2 
AS 
B3 

B11 
A4 
B2 

Ranking 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Group 
B9 
B1 
B8 
A3 
Cl 
C6 
C4 
B7 
es 
C3 
C2 
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After ranking the teams on their performance differences between the teams on work 

team design characteristics were analyzed. Significant differences were found on the 

following work team design characteristics: task variety, feedback, the four leadership 

styles, and the context characteristics except information effectiveness. Sorting all teams 

for which differences were found on the percentages of positive answers, the same 

patterns as visible in the performance ranking showed. Therefore, if relations between 

the work team design characteristics and team effectiveness could be shown, teams 

could learn from each other on the characteristics listed above. 

6.1.4 Relations between Work Team Design Characteristics 

and Team Effectiveness 

Subsection 6.1.4 describes the relations found between the work team design 

characteristics and team effectiveness. 

Relations between the work team design characteristics and the team effectiveness 

criteria found in Chapter 5 are summarized in Table 6.2 and Table 6.3. The significant 

relations found in work team design characteristic are mentioned in order of importance, 

starting with the most influential one. A '( + )' means that a positive significant relation 

was found. A ' (-)' implies that the relation found significant is in negative direction. 

Table 6.2 Relations found for Total Performance, Quality and Finished TVTs 

Total Performance Quality 

Ski Il discretion ( +) Participative leadership ( +) 

Social-emotional leadership ( +) Task-directed leadership ( +) 

Task variety ( +) Social-emotional leadership( - ) 

Information effectiveness(-) 
Communication and cooperation 
between departments ( +) 

Finished TVTs 

Information effectiveness ( +) 

Task variety(-) 

To improve team effectiveness several actions can be taken as shown in the Tables 6.2 

and 6.3. Total performance can be influenced by increasing the amount of skill discretion 

involved in a job, decreasing the amount of social-emotional leadership displayed, and 

increasing the amount of task variety involved in a job. Quality can be improved by 

increasing the amount of participative leadership and task-directed leadership displayed, 

by decreasing the amount of social-emotional leadership displayed and the effectiveness 

of the information flow, and by improving the communication and cooperation between 

departments. By improving the information effectiveness and decreasing the task variety 

in a job the number of finished small group activities (tijdelijke verbeterteams (TVTs) in 

Dutch) improves. People perceive their work as more meaningful when the amount of 

task variety involved in the job is increased as well as the amount of social support, 

when the level of autonomy of the job is decreased, and when the amount of skill 

discretion involved in the job, the significance of the job to the employee, and the 
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information effectiveness are increased. Finally, people perceive more learning 

opportunities when the amount of skill discretion involved in the job, the amount of 

rewarding leadership displayed, and the amount of feedback given are increased and the 

communication and cooperation between departments is improved. 

Table 6.3 Relations found for Meaningfulness of the Work, Learning 

Opportunities 

Meaningfulness of the Work 

Task variety ( +) 

Social support ( +) 

Autonomy ( - ) 

Ski Il discretion ( +) 

Task significa nee ( +) 

Information effectiveness ( +) 

Revisiting Section 6.1.1 shows the following: 

Learning Opportunities 

Ski Il discretion ( +) 

Rewarding leadership ( +) 

Feedback ( +) 
Communication and cooperation between 
departments ( +) 

• Improvements on the following work team design characteristics are most necessary: 

o improvements on the job design characteristics autonomy and task variety, 

o improvements on the four leadership styles, and 

o improvements on two aspects of communication: information effectiveness 

and communication and cooperation between departments. 

• Improvements on the following work team design characteristics have second 

priority: 

o improvements on the job design characteristics job significance and 

feedback, 

o improvements on skill discretion, and 

o improvements on social support. 

The improvements listed above are significantly related to improvements on team 

effectiveness. 

For the following work team design characteristics relations to team effectiveness were 

found and differences were identified (Chapter 5): 

• task variety, 

• feedback, and 

• the four leadership styles. 

To improve team effectiveness C-groups can learn from B-groups and from C4 on the 

characteristics listed above (for details see Chapter 5). 

Attention should be paid to the work team design characteristics for which relations were 

found to team effectiveness, but no differences. If all teams score below the level desired 

by DAF improvements can be gained on those work team design characteristics as well. 

If differences were found, but no relations, the differences are a coincidence and are no 

basis for improvement. 
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After directions for improvement were identified the design phase was decided to consist 

of developing a tool. The tool developed can quickly assess improvements, for example 

at milestones of the DPS (Chapter 5). The tool is an alternative to repeating the survey, 

which consumes a considerable amount of time. 

6.2 Theoretica/ Implications 

Section 6.2 compares the findings of the current study to prior theory and empirical 

research. The discussion enables a validation of the significance of the findings of the 

current study. The findings are according to the research model discussed in the 

following order: job design, interdependence, group composition, context, and process. 

Only interesting results or results that disagree with earlier findings are discussed. 

Job Design 

In this research autonomy, task variety, job significance and feedback were variables 

under the heading of job design. Autonomy and task variety are discussed here. 

Autonomy. Autonomy was found negatively related to meaningfulness of the work. The 

relation contradicted the generally accepted idea. Hackman and Oldham (1980) 

suggested a positive relation between autonomy and work effectiveness, which is a 

generally accepted idea for some time now. Other research found moderately strong 

relations between autonomy and team effectiveness (Campion et al., 1993; Campion et 

al., 1996; Stewart, 2006) . Interestingly, Janz, Colquitt and Noe (1997) concluded that 

the positive relation between autonomy and team effectiveness reduced when 

interdependence in the team increased. This implies that autonomy is a less important 

determinant of team effectiveness when interdependence is high. The current study was 

conducted in an assembly environment where team members are to a high degree 

dependent on each other. Thus, current results support the latest idea that autonomy is 

not always an important determinant of team effectiveness . 

Task Variety. Task variety was positively associated with 1) meaningfulness of the work 

and 2) total performance. However, a negative relation was found between task variety 

and the number of finished TVTs. The findings on task variety agree with prior research, 

except for the negative relation; several researchers indicated relations between team 

effectiveness and task variety (Campion et al., 1996; Hackman & Oldham, 1980). When 

developing the Job Characteristics model Hackman and Oldham (1980) followed the idea 

of job enrichment. Gibson and colleagues (2003) defined job enrichment as increasing 

the number of tasks a person had to perform on the job; the more variance a job had, 

the more performance was said to improve. Thus, only the negative relation was not in 

line with prior research. Examining the role of a TVT at DAF the negative relation became 

clear. Production teams at DAF have little task variety in their daily jobs. To get more 

satisfaction out of their jobs people might be inclined to look for a different way to 

increase variety in their tasks. An opportunity offered to them is working in a TVT. This 

makes perfect sense in light of earlier research. 

68 

The Road to World Class Manufacturing 



6 Conclusions and Discussion 

lnterdependence 

Goal interdependence and feedback and reward interdependence were included as 

variables of interdependence. 

Assumptions on relations between either of the two types of interdependence and team 

effectiveness were in disagreement with prior research not proven. Several other 

researchers did find team effectiveness to be positively related to both goal 

interdependence and feedback and reward interdependence (Campion et al., 1996; 

Stewart, 2006; Van Vijfeijken et al., 2004). Van Vijfeijken and colleagues (2004) 

explicitly indicated the importance of aligning goals, feedback, and rewards within a 

team. The absence of relations in the current study can be explained from a 

methodological point of view, for example items on interdependence focused on teams, 

whereas the team members did not feel like a team yet. Section 6.3 elaborates on 

methodological implications. 

Group Composition 

Group composition was conceptualized as skill discretion, task-directed leadership, social

emotional leadership, participative leadership and rewarding leadership in this research. 

Findings on skill discretion, social-emotional leadership, participative leadership and 

rewarding leadership are discussed here. 

Ski// discretion. Skill discretion was positively related to total performance, learning 

opportunities and meaningfulness of the work. The findings correspond to prior research. 

I n testing his Demand-Control model Karasek (1985) found that increases in skill 

discretion reduced the strain experienced at work. Gibson and colleagues (2003) made 

the connection between experienced strain and job satisfaction as well as performance. 

Social-emotiona/ /eadership . Twice a negative relation was demonstrated in the current 

study. Social-emotional leadership was negatively related to quality as well as to total 

performance, whereas, positive relations were expected based on the path-goal 

leadership model (House, 1971) . An explanation can be found in literature. Literature 

describes a different model that might suit the situation at DAF better: the Contingency 

Leadership model (Fiedler, 1967; Gibson et al., 2003). The Contingency Leadership 

model (Fiedler, 1967) assumed a leader has one leadership style s/he is more 

comfortable with and is, therefore, inclined to use that style in the majority of the 

situations. The Contingency Leadership model suggested a match between a leader's 

personality and style and the situation to be important (Gibson et al., 2003). Two 

leadership styles were distinguished: task-oriented leadership and relationship-oriented 

leadership. Based on the assumption just described one can say the two leadership styles 

are more or less opposites, which is a possible explanation for the negative relations 

between social-emotional leadership and team effectiveness found in the current study. 

The regression possibly dealt with the opposites by giving the relations including social

emotional leadership a negative direction. This suggests that were social-emotional 

leadership the only leadership style included, the relationships with team effectiveness 

would be positive. This makes more sense in the light of the described models. 
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Furthermore, the findings suggest that the Contingency Leadership model is most 

appropriate when describing the situation at DAF. 

Participative leadership. This research showed a positive relation between participative 

leadership and quality, which is in line with prior research and the philosophy of the DPS. 

The same relation was demonstrated by House (1971). Sagie (1996) indicated that the 

combination of task-directed and participative leadership was a particularly fruitful 

combination when striving for high performance. Furthermore, the positive relation was 

expected based on the philosophy of the DPS. The core idea of the DPS is that production 

werkers possess expertise about the process and its products. Having production werkers 

participate in thinking about improvements to process and product would lead to 

substantial improvements according to the philosophy. The philosophy is supported. 

Rewarding leadership . The current study found a positive relation between rewarding 

leadership and learning opportunities, thereby, agreeing with operant conditioning as 

expected (Chapter 3, Gibson et al., 2003). Other research indicated comparable relations 

as well (Gladstein, 1984). 

A note should be made on leadership. Gibson and colleagues (2003) reviewed research 

on leadership and concluded that in general a leadership style that put people and their 

development first had the best results. This is something to take into account when 

changing to another leadership style as proposed by the DPS. The current study showed 

the different impacts of different leadership styles. 

Context 

In the current research context was conceptualized as information flow, information 

effectiveness, communication and cooperation between departments and role conflict. 

The discussion only includes information effectiveness. 

Information effectiveness. Information effectiveness was significantly, positively related 

to finished TVTs and meaningfulness of the work. Also, a significant negative relation was 

demonstrated between information effectiveness and quality. Literature has only briefly 

touched upon the subject of information effectiveness. Dooien and colleagues (2003) 

revealed a positive relation between information effectiveness and team effectiveness. 

Gibson and colleagues (2003) suggested that in case of a problem-solving situation 

people need information and sometimes help from outside to solve the problem. The 

negative direction of the relation between information effectiveness and quality is hard to 

explain from a content point of view. A statistica! artifact may be the cause of the 

negative relation. 

A note should be made here on communication within organizations. The current 

research focused on downward communication, communication from higher layers of the 

organization to lower layers, and on horizontal communication (between departments) 

(Gibson et al., 2003). Gibson and colleagues (2003) indicated the importance of an 

additional type of communication: upward communication, communication from lower to 

higher layers in the organization. Tourish (2005) found managers often not to listen to 
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information flowing up to them from lower in the organization. However, the information 

f lowing from low to high in the organization is essential for managers to make well

advised decisions (Tourish, 2005). Although upward communication was not included in 

t his research, later in the study signals were picked up that upward communication at 

DAF could be worth improving. 

An example from Japan: In Japan managers often participate in training activities to 

come into contact with employees lower in the organization and thereby getting a better 

idea of what is going on inside their organizations (Gibson et al., 2003). 

Process 

Social support is the only process variable interesting to discuss at this point. 

Social support. A significant positive relation was shown between social support and 

meaningfulness of the work. The results correspond to prior research (the Demand

Control-Support model, Michigan model, Persen-Environment fit model (De Jonge et al., 

2001)). The absence of social support was revealed to lead to strain when researching 

t he Demand-Control-Support model, especially when combined with a demanding job 

and little coordination possibilities (De Jonge et al., 2001). Strain can in turn result in a 

decrease in performance and job satisfaction (Gibson et al., (2003). 

An additional remark needs to be made on productivity. Although relations between 

productivity and team effectiveness were shown by prior research (Campion et al. , 

1996), no relations were found in the current study. The situation of the teams provides 

an explanation for current results. All teams were assembly teams; the teams work along 

a conveyor belt. Products keep on coming at a speed teams cannot influence. That is, 

team members cannot influence their own productivity. 

6.3 Limitations 

Section 6.3 discusses limitations of this research study and how they were taken into 

account or tackled. 

The current study had the following limitations: 

• A minimum amount of people per production group participated in the research. 

This effects the variance within a group. A possible effect is the following. If one 

group member gives an extreme answer, the effect is not averaged out by the 

answers of the few other group members; reliability is less. Furthermore, 

relations are found to be significant less fast. Because of time restrictions it was 

not possible to include more people per production group; 
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• Podsakoff, MacKenzie, Lee and Podsakoff {2003) indicated common method 

variance to be a problem, especially in cross-sectional, self-report surveys as used 

in the current study. A recent meta-analysis of Spector (2006) found, that 

common method variance could only in a few cases have significant influence on 

research results and when significant the influence was little suggesting that 

common method variance could not be a huge problem in the current research 

either. For example, Spector (2006) demonstrated that social desirability could 

not effect common method variance. Also, a person's negative disposition was 

found to be averaged out over the total population. In this research several 

objective measures were used to assess team effectiveness. Spector {2006) 

indicated objective measures to be a good method to avoid unintended variance; 

• The method used in Chapter 5 to assess which teams were good performers was 

prone to subjectivity. To avoid subjectivity and maintain objectivity first 

discriminant analysis, a method to categorize the teams, was performed (Kinnear 

& Gray, 2000). Discriminant analysis, however, provided no satisfying results. 

Therefore, an alternative method needed to be found Ranking the teams was the 

method chosen because it is a method that is clear to everyone; 

• The current study contained different levels of analysis. Individual opinions were 

asked by the questionnaire. However, the aim of the study was to predict 

effectiveness on the level of teams. Hox (1994) suggested relations are found 

significantly earlier when a research is designed as the current study, because 

answers of different team members are dependent upon one another simply 

because they are part of the same team . Multilevel analysis is a solution to this 

problem {Hox, 1994). However, the restricted timeframe of the current study 

obstructed learning such a complicated technique. To deal with the problem 

scores were simply aggregated to team level. Normal regression analysis on the 

aggregated data provided no good results, however, because of lack of power due 

to a small number of teams (only 22 teams participated in the study). Despite its 

drawbacks, the chosen method was the best feasible way to draw good 

conclusions in the current situation, because individual team members did not feel 

like a team yet (remarked at the end of the questionnaires). This became 

apparent from questions focusing specifically on teams as well; questions on 

interdependence and communication within the team: all answers were neutra 1. 

Interdependence and communication within the team were not found related to 

team effectiveness. This indicates that another method was not possible and the 

chosen method was the best option; 

• Finally, the analysis methods used do not provide any proof of causality. The 

research model assumed team effectiveness is the result of a certain combination 

of work team design characteristics. However, the relation might be the other way 

around; team effectiveness is the independent variable that results in a certain 

combination of work team design characteristics. A technique like Structural 

equation modeling enables such an assessment of causality. However, structural 

equation modeling is a complicated technique that requires considerable time to 

learn not available in the Master's Thesis . 
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6.4 Practical Implications 

Section 6.4 recommends on actions to be taken by DAF. Chapter 5 identified 

improvements to be necessary on autonomy, task variety, leadership styles, information 

effectiveness and communication and cooperation between departments. The discussion 

in the foregoing paragraph suggested autonomy is no important determinant of team 

effectiveness in an assembly environment. Also, the relation between task variety and 

team effectiveness are complex. Before making suggestions on task variety, DAF needs 

to decide on priorities. Thus, suggestions for improvements focus on leadership styles 

and communication. 

Leadership styles 

• DAF should decide on what leadership style is desired by the DPS; 

• The results showed that employees perceived little leadership. Therefore, leaders 

should be trained in using the leadership style(s) required by the DPS. Depending 

on the choices made this might be hard based on the ideas explained in Chapter 

3, and Section 6.2.; 

• When hiring or appointing new leaders the desirable leadership style should be 

taken into account. The leader should be fitted to the situation (Fiedler, 1967). 

Even though DAF has not specified what leadership style is required by the DPS some 

exercises can be recommended to improve leadership: 

• Task-directed leadership: regularly check whether employees have what they 

need to get the job done. lf not, a leader should make sure things are arranged 

quickly and not leave it to the people themselves; 

• Social-emotional leadership: practice to ask people how they are and whether 

they experience any difficulties before telling them what they should do; 

• Participative leadership: go to the shop floor and talk to people about what is 

going on and ask for input on a decision; 

• Rewarding /eadership: practice giving one compliment every day to some one who 

has done a good job. 
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Communication 

Concerning information effectiveness the following recommendations can be made: 

• To provide information effectively find out what information employees need to 

perform their jobs (like finish TVTs). Adjust communication to these needs; 

• During the current study it became clear that even though procedures are 

available and known by most people, they are not adhered to. DAF should 

seriously think about how to improve communication. An option is to train people 

in communication skills. Gibson and colleagues (2003) describe the following 

techniques to improve communication: 

o repeat messages, 

o follow up the communication, ask for example: did you do what I asked?, 

o ask yourself: how can I improve understanding of my message?, 

o encourage mutual trust (giving and taking), 

o time communication effectively, especially with major announcements, 

o communicate in simple language, and 

o make sure you listen to your communication partner. 

Communication and cooperation between departments can be discussed from two points 

of view: actions taken by DAF so far and literature. DAF has taken a first step to improve 

communication and cooperation between departments when starting to implement the 

DPS. DAF uses a two day workshop where people involved in a process part together try 

to improve that process part. When the workshop is finished, the work is continued in 

continuous improvement teams (continue verbeterteams (CVTs) in Dutch) and TVTs. In 

the workshops understanding for the situation of others is seen growing. Literature 

suggests that teams only grow when working together for a langer period of time (Ilgen 

et al., 2005; Janz et al., 1997). In other words, to improve the communication and 

cooperation between teams DAF should just enable the required people to work together 

regularly. Becoming a team takes langer than usually expected. 

If satisfying improvements are realized on leadership and communication, the details of 

this report contain further directions to continue improving. 
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6.5 Future Research 

Some points were left unaddressed by the current study: 

• Ranking the teams on performance was a method, which was prone to 

subjectivity, used because discriminant analysis did not provide satisfying results. 

A second alternative is logistic regression. Logistic regression is an objective 

means to categorize teams cf. discriminant analysis (Kinnear & Gray, 2000). The 

limited timeframe of the current study obstructed learning yet another method 

without being sure the method would lead to the desired results. However, future 

research can consider using one of the two objective methods; 

• The current study used multiple regression to test assumptions. Conclusions on 

team effectiveness were drawn from individual opin1ons about design 

characteristics. Future research should consider using multilevel analysis to obtain 

further insights into team effectiveness. Multilevel analysis enables conclusions on 

team effectiveness to be drawn from the opinion of the team as a whole on design 

characteristics. To use multilevel analysis teams should be an integrated part of 

the organization, teams should not be just starting to work together; 

• In the future causality of relations should be tested and focus should shift to more 

complex models. Several researchers suggested variables might interact with 

each other in determining team effectiveness (Carlson, 1998; Gladstein, 1984; 

Janz et al., 1997; Stewart, 2006; Sundstrom et al., 1990). However, Janz and 

colleagues (1997) are one of the few who actually researched and found 

interactions. Structural equation modeling can perform the desired analyses 

(www.statsoft.com). 

Thus, these three issues are left for future research. 

Chapter 6 drew conclusions to finish up this report. Furthermore, results of the research 

were compared to earlier research and limitations of the methods used in the research 

were discussed. Recommendations were made how to improve team effectiveness at 

DAF. Finally, directions for future research were provided. 

Hereby, this report is finished: An answer was given to the question how team 

effectiveness could be improved focusing especially on the environment of the teams. 

Hopefully, this report is enlightening to DAF and avails in improving team effectiveness in 

the near future. 
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Appendix A: Organization Chart 

Appendix A: Organization Chart 
Appendix A presents the organization chart of DAF Trucks NV. 

Other Chief 
Executives 

President 

---------------- --- ---- - ------------,--------~ 

Other 
Departments 

Technica! 
Services 

Material 
Management 

Factories 

Quality 
services 

Figure Al: Organization Chart of DAF Trucks NV. 

Quality 
Operations 

Production 
Engineering 

Production 

This organization chart is an approximation of the real organization. To keep the 

organization chart easy to read details are only given on the organizational units that are 

mentioned in the report. The real organization is a matrix organization. The organization 

within the factories differs some what from factory to factory. However, all factories 

consist of these departments. The difference is in the number of management layers and 

the way the departments are organized under the command of the managers. Mostly, at 

least one management layer is located between the head of the departments and the 

factory manager. 
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Appendix B: Preparing for the Survey 
Appendix B discusses the options examined before choosing a procedure for the 

questionnaire investigation. 

When starting the survey several options were considered. Options were to interrogate 

the entire population or just a sample . Several possibilities for interrogating the entire 

population were examined; it was preferable to include as many people as possible. 

Strong and weak points of all considered options are presented in Table Bl. 

Table B1: Options for the Questionnaire Investigations with their strong and 

weak points 

Strong points 
Option 1: Compensate for filing out Range: All people involved 
the questionnaire during lunch 
break 

Help of facilitators 

Lead time : Less than a month 

Option 2: Fill out the Questionnaire People are reached all at once 

during the cell meeting No expenses 

Lead time: none 

Option 3: Send the questionnaire Range: large 

to all employees by mail Lead time: one month 

Option 4: Fill out the questionnaire People don't have anything to do 
in the bus 

Option 5: Take a sample, fill out No resistence expected 
the questionnaire during working Feasible 

hours No expenses 

Lead time: realistic 

A lot of data to process 
Feasibility questionable 
People are inclined to deliberate 

Stakeholders of the project are against it 

Instruction through team leaders 

Only possible in Truck Factory 
People are inclined to deliberate 

People may feel robbed of free time 
Not all people take the bus 

Range: smaller 

In choosing one option two things were leading. Firstly, at the time of the questionnaire 

investigation considerable strain was put on the production workers. The strain caused a 

negative atmosphere and an unwillingness to cooperate. Therefore, response to a 

questionnaire was expected to be low. Of course, it was preferable to have an as high as 

possible response. Secondly, the maximum available lead time for handing out the 

questionnaires and waiting for them to be returned was one month. Thus, the two criteria 

were the expected response and the expected lead time of the questionnaire 

investigation. 

The first four options all did not meet one of the two criteria leaving only the fifth option 

as a feasible solution. A sample was taken. 
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Appendix C: The Questionnaire 
Appendix C presents the abbreviated questionnaire. A full question text can be obtained 

by Jacques Maton at DAF Trucks NV (040-214 2144, jacques.maton@daftruckc.com). All 

items are in Dutch, because the questionnaire investigation was in Dutch. 

Independent Variables 

Job Design 

Autonomy 

1. Gelegenheid tot beslissen over uitvoering werk 

2. Kan zelfstandig optreden 

3. Voldoende vrijheid van handelen 

4. Mogelijkheden werk naar eigen inzicht te organiseren 

5. Kan zaken zelfstandig afhandelen 

Task Variety 

1. Kan al mijn vaardigheden gebruiken 

2. Kan al mijn mogelijkheden gebruiken 

3. Variërend werk 

4. Afwisselend werk 

5. Verschillende werkzaamheden 

Task Significance 

1. Werk is belangrijk voor bedrijf 

2. Werk is belangrijk voor afdeling 

3. Werk is belangrijk voor collega's 

4. Werk is belangrijk voor samenleving 

5. Werk is belangrijk voor klanten 

Feedback 

1. Informatie over doel werk 

2. informatie over resultaat werk 

3. Mogelijkheden erachter te komen of werk goed gedaan wordt 

4. Rechtstreekse informatie over of het werk goed gedaan wordt 

5. Informatie over of het werk goed gedaan wordt van directe leiding 

6. Informatie over of het werk goed gedaan wordt van collega's 

7. Voldoende informatie en gegevens 

The Road to World Class Manufacturing 



Appendix C: The Questionnaire 

Interdependence 

Goal Interdependence 

1. Afstemming persoonlijke werkdoelen teamleden 

2. Persoonlijke werkdoelen teamleden tegenstrijdig 

3. Persoonlijke werkdoelen in strijd met persoonlijke doelen teamgenoten 

4. Behalen persoonlijke doelen verhoogt kans van behalen persoonlijke doelen 

teamgenoten 

Feedback and Reward Interdependence 

1. Beloning teamleden positief verbonden 

2. Beloning teamleden negatief verbonden 

3. Goed presterend ander teamlid verlaagt eigen kansen op beloning 

4. Beloning teamgenoten beïnvloedt de eigen beloning positief 

Group Composition 

Ski// Discretion 

1. Leer nieuwe dingen 

2. Dezelfde kortdurende werkzaamheden 

3. Creativiteit vereist 

4. Hoge mate van vakbekwaamheid vereist 

5. Veel verschillende activiteiten 

6. Gelegenheid eigen vakbekwaamheid te ontwikkelen 

7. Voldoende training 

Social-emotional Leadership 

1. Kan volledig rekenen op directe chef 

2. Voel mij op mijn gemak bij directe chef 

3. Directe chef komt voor me op 

4. Directe chef draagt bij tot goede sfeer 

5. Slechte verstandhouding chef 

6. Mijn directe chef behandelt mij als gelijkwaardige 

7. Praat met directe chef over niet-werk-gerelateerde zaken 

8. Kan terecht bij directe chef met persoonlijke problemen 

9. Steun van directe chef 

10. Directe chef is toegankelijk 

6 

The Road to World Class Manufacturing 



Appendix C: The Questionnaire 

Task-directed Leadership 

1. Directe chef corrigeert 

2. Directe chef zorgt voor materialen 

3. Directe chef maakt taakverdeling 

4. Directe chef verschaft de benodigde informatie 

5. Directe chef maakt duidelijk hoe hij zijn werk opvat 

6. Directe chef maakt duidelijk wat van hem verwacht wordt 

7. Directe chef let erop dat iedereen zijn uiterste best doet 

8. Directe chef zorgt dat werk tijdig af is 

9. Directe chef benadrukt hoge kwaliteit 

10. Directe chef bedenkt nieuwe oplossingen 

11. Directe chef schept sfeer waarin ideeën ontwikkeld kunnen worden 

Participative Leadership 

1. Chef raadpleegt medewerkers 

2. Chef overlegd alvorens het maken van een beslissing 

3. Chef en medewerker beslissen samen over werkverdeling 

4. Inspraak in zaken die mij aangaan 

5. Overleg over planning 

Rewarding Leadership 

1. Directe chef complimenteert enkel uitstekend werk 

2. Directe chef toont interesse bij voorstel nieuwe werkmethode 

3. Directe chef helpt bij problemen 

4. Directe chef zet zich in voor doorgroei 

5. Promotie op basis van prestatie 

Context 

Information flow 

1. Krijg informatie over toekomst bedrijf 

2. Krijg informatie over veranderingen in bedrijf 

3. Krijg informatie over veranderingen op afdeling 

4. Krijg informatie over normen en voorschriften over het werk 

5. Krijg informatie over de werkplanning 

6. Krijg informatie over andere afdelingen 

Information Effectiveness 

1. Krijg de informatie waaraan ik behoefte heb 

2. Collega's laten merken wat ze verwachten 

3. Directie is duidelijk over wat ze van de afdeling verwacht 

4. Ik laat merken wat ik verwacht 

5. Krijg de belangrijkste informatie 
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Appendix C: The Questionnaire 

Communication/ Cooperation with other Departments (Self-designed scale) 

1. Voldoende ondersteuning van andere afdelingen 

2. Andere afdelingen behandelen team als gelijken 

3. Behandel mensen van andere afdelingen als gelijken 

4. Hulp van andere afdeling komt snel 

5. Team en andere afdelingen zijn een team 

Role Conflict 

1. Tegenstrijdige opdrachten van andere afdelingen 

2. Tegenstrijdige opdrachten van chef 

3. Tegenstrijdige opdrachten van collega's 

4. Moet het werk anders doen dan ik wil 

5. Er worden tegenstrijdige eisen aan me gesteld 

Process 

Social Support 

1. Kan rekenen op collega's 

2. Collega's moedigen elkaar aan tot goed werk 

3. Kan terecht bij collega's met problemen 

4. Collega's steunen elkaar 

5. Collega's vangen elkaar op bij problemen 

Communication/cooperation within the team 

1. Voldoende informatie over gang van zaken in team 

2. Van belangrijke dingen in het team op de hoogte 

3. Manier van besluitvorming is duidelijk 

4. Duidelijk wie aan te spreken voor welke problemen 

Dependent Variables 

Job Satisfaction 

Meaningfulness of the Work 

1. Werk is zinvol 

2. Taken zijn zinvol 

3. Anderen vinden dit werk zinvol 

4. Ben trots op mijn werk 

5. Het werk betekent veel voor me 

Learning Opportunities 

1. Leer nieuwe dingen 

2. Mogelijkheden voor persoonlijke groei en ontwikkeling 

3. Kan iets bereiken met het werk 

4. Kan zelfstandig denken en doen 
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Additional Questions 

Procedures 

1. Er zijn instructies voor onverwachte gebeurtenissen 

2. Er zijn schriftelijke regels en voorschriften 

3. Nieuwe regels en voorschriften worden schriftelijk vastgelegd 

4. Bevoegdheden zijn schriftelijk vastgelegd 

5. Werkprocedures zijn schriftelijk vastgelegd 

6. Er bestaan regels voor het aanpakken van problemen 

7. Alle problemen kunnen worden opgelost met de regels en instructies 

8. Nieuw probleem->nieuwe regels 

Pleasure in Work 

1. Ik zie tegen mijn werk op 

2. Ik doe mijn werk omdat het moet 

3. Het is prettig om aan de werkdag te beginnen 

4. Het idee dat ik dit werk tot mijn pensioen moet doen, benauwt me 

5. Heb plezier in mijn werk 

6. Weerstand overwinnen om werk te doen 

7. Mezelf aanzetten om een opdracht te doen 

8. Na vijf jaar heb je dit werk gezien 

9. Werk is elke dag boeiend 

Responsibility 

1. Voel me verantwoordelijk 

2. Goed werk is eigen verantwoordelijkheid 

3. Werkresultaten door eigen inspanning 

4. Maak me druk over werk 

5. Los alle problemen zo mogelijk op 

6. Verantwoordelijk voor vernieuwing 

7. Ben enthousiast voor vernieuwing 
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Appendix D: Descriptive Statistics on the Scales measured by the Questionnaire 

Appendix D: Descriptive Statistics on the Scales measured by the Questionnaire 
Table D1: Means, standard deviations, Cronbach's alpha and correlations between work team design characteristics. 

Characteristics M 5D 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
Jo Design 
1) Autonomy 3. 78 0.80 0 .86 
2) Task Variety 3.72 0.88 0 .90 0 .53* * 
3) Job Significance 4 .04 0 .67 0.79 0 .32** 0.48** 
4) Feedback 0.67 0 .30 0.78 0.34** 0 .35** 0 .18** 
Interdependence 

5) Goal Interdependence 2 . 99 0.39 0. 70 -0.01 0 .01 0 .05 0 .12 

6) Feedback and Reward 
Interdependence 2.39 0.74 0.67 -0.12 -0.16 * -0 .08 -0.04 0.27 ** 
Composition 
7) Skill discretion 2 . 96 0.49 0 . 71 0 .58** 0.67** 0.47** 0.38** 0 .02 -0.07 
9) Task-directed 
Leadership 3.51 0 .68 0 .91 0.15* 0 .32** 0 .32** 0.49** 0.20** 0 .00 0 .26** 
8) Social-Emotional 
Leadership 3 .25 0. 73 0 .87 0.32** 0.41 ** 0.24** 0.42** 0.06 -0 .03 0.32** 0.69** 
10) Participative 
Leadership 2. 98 0. 77 0.86 0.44** 0.41 ** 0.28** 0.45** 0.16* 0.02 0.46** 0.68** 0 .57** 
11) Rewarding 
Leadersch ip 3 .14 0.87 0 .81 0 .23** 0 .31 ** 0 .21 ** 0 .50** 0 .19** 0 .12 0 .35** 0 .72** 0 .68** 0 .71 ** 
Context 
12) Information flow 3 .32 0 .79 0.87 0.28** 0.32** 0.25** 0.47** 0.21 ** -0 .10 0.38** 0.43** 0.51 ** 0.60** 0.54** 
13) Information 
effectiveness 3 .31 0 .66 0 .69 0 .29** 0 .38** 0.31 ** 0 .54** 0 .20** -0 .12 0.43** 0 .37** 0 .53** 0.49** 0 .51 ** 0.66** 
14) Communication and 
cooperation between 
departments 3 .29 0 .59 0 .66 0 .23 ** 0 .21 ** 0.20** 0 .32** 0.09 -0.04 0.26** 0.24** 0 .32** 0 .29** 0.28** 0 .36** 0.41 ** 
15) Role conflict 2.60 0 . 73 0 .82 -0.05 -0 .03 -0.08 -0.04 0.06 0.19** 0 .07 -0 .08 -0.17** -0 .01 0 .02 -0.09 -0.02 -0 .15* 
Process 
16) Social support 3.71 0.67 0.87 0.29** 0.24** 0.16* 0.37** 0.18** -0.02 0 .31 ** 0 .28** 0 .34** 0 .33** 0 .33** 0.45** 0.40** 0.41 ** -0 .11 
17) Communication 
within the team 2 .78 0 .63 0.83 0.35* * 0.34** 0 .24** 0.48** 0 .18** -0 .13* 0.41 ** 0.34** 0.45** 0.49** 0.40** 0 .52** 0 .52** 0.43** -0.16* 0.49** 

18) Procedure 3.43 0 .73 0 .86 0 .07 0.32** 0.26** 0.27** 0.09 0 .02 0 .22** 0.27** 0.47** 0.24** 0.32** 0.38** 0.42** 0 .24** -0 .12 0.16* 0 .29** 
19) Responsibility 4.09 0 .55 0 .82 0.35** 0.42** 0.44** 0.18** 0.05 -0 .19** 0 .38** 0.36** 0.28** 0 .28** 0 .30** 0.24** 0.39** 0.23** -0.03 0.30** 0 .22** 0.15* 

N= 258 employees, managers included. *p < .10, **p < .05 
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Appendix D: Descriptive Statistics on the Scales measured by the Questionnaire 

Table D2: Means, standard deviations, Cronbach's alpha and correlations 

between job satisfaction scales 

1) Experienced meaningfulness of the work 

2) Learning opportunities 

M SD a 

3. 76 0. 76 0.86 

0. 71 0.37 0.84 

N = 258 employees, managers included. *p < .10, **p < .05 

1 2 

0.51 ** 
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Appendix E: Comparing the Scores on the Questionnaire to other Companies 

Appendix E: Comparing the Scores on the 
Questionnaire to other Companies 

Du ring the current study references were sought of the same kind of research performed 

at other companies. However, references resulted not to be available. The type of 

questionnaire used as a basis for the current research is usually in hands of publishers. 

The publishers use the questionnaires when consulting companies. In course of time the 

publishers built up a database, which enables the publishers to compare companies. This 

information is, however, not readily available; the information can be bought. Usually the 

publishers only offer reference information as a part of their consulting in combination 

with for example a questionnaire investigation. 

Information on how to get references for modules obtained from BASAM and VBBA is 

presented here. 

• BASAM was originally published by Swets & Zeitlinger located in Lisse, the 

Netherlands, however, is now in the hands of Harcourt, a subsidiary company of 

Reed Elsevier. Harcourt advised to buy 'Handleiding BASAM' to obtain the desired 

information (product number 2400.01, €52,30 without taxis). The contact was 

with Leonoor van der Ploeg. She can be reached at 020-4852970 between 9.00 

AM and 5.00 PM or at Lvanderploeg@harcourt.nl 

• VBBA was published by SKB Vragenlijst Service. The contact was with Yvonne 

Bavelaar. Further information: SKB Vragenlijst Services, Postbus 12354, 1100 AJ 

Amsterdam, telephone number 020 4627891, fax 020 4627899, email 

vragenlijst@skb.nl , internet www.skbvs.nl 

All modules used in the questionnaire except the self-designed scale could be used for 

scientific purposes of the Eindhoven University of Technology. It is not allowed to 

reproduce the questionnaire because of copyright reasons. 

A genera! quotation of SKB Vragenlijst Service, who published VBBA, is presented in 

figure El. 
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Appendix E: Comparing the Scores on the Questionnaire to other Companies 

Monitor@Work 
Tarieven 2006 
incl . portokosten, excl. BTW 
prijswijzigingen en dru fouten voorbehouden 

basiskosten Mon itor@Work 
startkosten 
kosten vragenl1jsVtoegangscod~ per medewerker 

kort (1 Vm 3 pagina's vragenlijst) 
standaard (4 vm 7 pagina';) 
lang (S Vm 11 pagina's) 
extra lang ( 12 pagina's of meer) 

startkosten invoer 
kosten invoer pet medEWerker 

kort 
standaard 
lang 
"9\lra lany 

kosten pei groepsprofiel 
kort 

standaard 
lang 

extra lang 

basiskosten Monitor@Work Compact 
bQ1tdkostQl'l Mon,tor@Work Compact 

mcdule, per 25 exemplaren 
p-bladen. per 2 5 exefll)laren 
startkosten invoer 
toeslag 51 Vm 100 respondenten 

m*r dan 100 respondenten 
kosten invoer per medEWerker 
groepsprofiel 

extra opties 
per opdracht 

per medewerker 

op aanvraag 

toegangscode/llragenhjst naar huisadres 
(1nd reminder) 
combi-opdracht 
mn ame door SKB VS 
vervojgopdracht ana~e 
vragenlijst en.lof analyse op maat, per uur 
benchmark cp maat, vanaf 

toegangsc<Xle/vragenhjst naar hu11adres 
(1nd reminder) 
inname door SKB VS 
1ndiv1du~ profiel 

consutancy 
databeh*r 
1nvoei open vragen 
m*rtahg onderzoel 
vergeijken met vang onderzoek 

Monitor@Work 
internet 

€ 1 200,00 

€ 3,50 
€ 4,00 
€ 4,50 
€ 5,50 

€ 27 ,S0 

€ 32,50 
€ 37,50 

€ '19,50 

€ 195,00 

€ 45,00 

€ 112,50 
€ 65,00 

€ 3,25 

1,50 

€ 

€ 
€ 
€ 
€ 

€ 

€ 
€ 

€ 
€ 

€ 
€ 
€ 

€ 

€ 

€ 
€ 

' € 
€ 

€ 

€ 
€ 

schnftehjk 

175,00 

2,00 
2,75 
3,50 
4,50 

175,00 

2,75 
3,75 

4,7 5 
6,00 

27,50 
32,50 
37,S0 
49,50 

225 ,00 

105,00 
55,00 
45,00 

112,50 
65,00 

4,40 

2,95 
1,50 

M@W Compact 
schr1fteh1"k 

€ 9S,00 

€ 25,00 
€ 12.50 
€ 65,00 
€ 35,00 
€ 100,00 
€ 4,00 
€ 31,00 

€ 45,00 

€ 112,50 
€ 65,00 

Figure El: General Quotations of SKB Vragenlijst Service 
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Appendix F: Scatter plots 

Appendix F: Scatter plots 
Appendix F presents two examples of scatter plots used to test whether a linear 

relationship is a reasonable assumption. 

zinv totaal 

5,0 0000 0 0@ 0 Observed 

@ @000 0 
-- Linear 

@ o@o@OOa 
0 O@@OS@ 0 

4,0 0 0 0 0 ij)O @cfi 0 o@o 
@ 0 @@@ @o 0 

0 00°00 0 
o@@o@@ 

3,0 @ 0 0 @ @@0 0 

0 @ 00 
0 

000 f 
0 0 @@O 0 

2,0 0 0 

0 0 

0 

1,0 

1,00 2,00 3,00 4,00 5,00 

sup totaal 

Figure Fl: Scatter plot of meaningfulness of the work plotted against social 

support 
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zinv totaal 

5,0 0 0000@@ 0 0 Observed 

0 @0 @0@0 
-- Linear 

000@@9@0 
0 0 0 @ @ 8 @ 0 

4,0 0 0 0 0 0 0 0 0 0 0 @ 0 

0 o@@8 @@ 
g~o@8@ 0 

0 @OÜo 
3,0 0 Oo@O@OO@ 0 

0 Oo@ 
0 

0 

0 0 goo 0 

0 0o 0o 0 0 

2,0 0 0 

0 0 

0 

1,0 

1,00 2,00 3,00 4,00 5,00 

efinf totaal 

Figure F2: Scatter plot of meaningfulness of the work plotted against 

information effectiveness 

These two scatter plots were chosen as an example because the expected linear 

relationship is intuitive from both pictures. Someone who is not accustomed to reading 

scatter plots can, also, understand these two scatter plots. Meaningfulness of the work is 

depicted on the vertical axis. The independent variables (social support and information 

effectiveness) are depicted on the horizontal axis. 

15 

The Road to World Class Manufacturing 



Appendix H: Results of the Regression Analysis 

Appendix G: Correlation Matrix 
Table G1: Pearson's Correlation Coefficient between Work Team Design 

Characteristics and Team Effectiveness Criteria 

Meaningful- Learning 
Finished ness of the Opport- Total 

Productivity Quality TVTs Absenteeism Work unities Performance 

Job Design 
Autonomy -0.00 0.16 -0.04 0.12 0.33** 0.52** 

Task Variety 0.11 0.03 -0.06 0.10 0.59** 0.52** 

Task Sign ificance 0.11 0.10 0.03 0.07 0.50** 0.31 ** 

Feedback 0.03 0.02 -0.04 0.08 0.35** 0.52** 

lnterdependence 

Goal lnterdependence 0.14 -0.03 0.05 0.14 0.08 0.08 

Feedback and Reward -0.01 0.10 -0.14 -0.15* -0.06 0.01 
lnterdependence 

Group Composition 

Skill Discretion 0.10 0.09 -0.06 0.02 0.59** 0.66** 

Task-directed Leadership 0.17* 0.17* -0.07 0.05 0.33** 0.33** 

Social-emotional Leadership 0.04 0.07 -0.05 0.12 0.27** 0.38** 

Participative Leadership 0.06 0.21 ** -0.08 0.05 0.35** 0.52** 

Rewarding Leadership 0.10 0.11 -0.04 0.10 0.32** 0.48** 

Context 

Information flow 0.11 0.02 -0.06 0.09 0.33** 0.42** 

Information Effectiveness 0.20** -0.07 0.13 0.13 0.47** 0.43** 

Communication and 0.10 -0.04 0.07 0.05 0.34** 0.36** 
cooperation between 
Departments 

Role Conflict 0.18** -0.29** 0.13 -0.06 -0.04 0.01 

Process 

Social Support 0.11 -0.10 0.06 0.13 0.43** 0.37** 

Communication within the 0.08 0.04 -0.03 0.10 0.42** 0.42** 
team 

*p < .10, **p < .05, N = 258 for job significance and learning opportunities, N = 
all others 

Correlations between work team design characteristics are not of interest because 

interactions were not investigated in the current study. 

0.44** 

0.47** 

0.37** 

0.38** 

0.19** 

-0.10 

0.59** 

0.24** 

0.15* 

0.32** 

0.32** 

0.26** 

0.42** 

0.38** 

-0.11 

0.38** 

0.44** 

122 for 
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Appendix H: Results of the Regression Analysis 

Appendix H: Results of the Regression Analysis 
Table Hl: Results of the Regression Analysis on all six Team Effectiveness Criteria: Standardized Beta's, Significance, F-

values, R2
, Adjusted R2 and Incremental R2 

Meaningfulness of Learning 
the Work opportunities Finished TVTS Productivity Quality Absenteeism Total Performance 

1. Company Tenure 0.17** 0.09 -0.09 -0 .32** -0 .04 0.16 0.26** 
Cell/Department -0.14** -0.19** -0.51 ** -0.42** 0. 71 ** 0.08 0.156 
CVT/TVT or not 0.07 0.14** -0.05 -0.10 -0.10 -0 .06 -0.016 

2. Company Tenure 0.15** -0.03 -0.09 -0 .33** 0.02 0.15 0.22** 
Cell/Department 0.03 -0.04 -0.50** -0.41 ** 0.67** 0.07 0.12 
CVT/TVT or not 0.02 0.03 -0 .05 -0.16 -0.03 -0 .09 -0 .09 
Autonomy -0.23** 0.05 0.02 -0.08 0.06 -0.06 -0 .06 
Task variance 0.31 ** 0.10 -0.23* 0.05 0.13 0.15 0.22** 
Job significance 0.21 ** 0.02 0.13 0.18 0.07 0.03 0.15 
Feedback 0.01 0.18** -0.02 -0.12 0.06 -0.04 0.09 
Goal interdependence -0.04 -0.05 0.15 0.15 -0.03 0.16 0.11 
Reward interdependence 0.08 0.06 -0 .12 -0.03 0.03 -0 .17 -0.03 
Skill discretion 0.21 ** 0.38** -0.01 0.07 -0 .03 -0.06 0.31 ** 
Task-directed leadership -0 .09 -0.11 -0.12 0.14 0.28** -0.12 0.08 
Soc.-emotional leadership 0.01 -0 .08 0.16 -0.09 -0.26** 0.14 -0.28* 
Participative leadership -0.08 0.09 -0.16 -0.04 0.30** 0.02 0.04 
Rewarding leadership 0.10 0.20** -0.01 0.09 -0 .01 0.09 0.20 
Information flow -0.09 0.03 -0.11 0.07 -0.07 -0 .03 -0.06 
Information effectiveness 0.20** -0 .03 0.30** 0.04 -0.24* 0.07 -0 .01 
Comm. + cooperation with other dep. 0.08 0.11 ** 0.01 -0.09 0.04** -0.08 0.13 
Role conflict -0 .01 -0 .04 -0.02 0.13 -0.16 -0.06 -0.12 
Social support 0.29** 0.07 0.14 0.09 -0 .24 0.10 0.07 
Communication within the team 0.02 -0 .02 -0.07 0.05 -0.10 -0.04 -0.01 

Model F-value 12.43** 12.36** 1.97** 2.18** 6.12** 0.64 5.83** 
R 2 0.58 0.58 0.34 0.36 0.67 0.14 0.61 

Adjusted R 2 0.53 0.53 0.17 0.20 0.56 -0 .08 0.50 

lncremental R 2 0.49 0.48 0.11 0.17 0.12 0.11 0.54 

*p < .10, **p < .05, N = 258 for job significance and learning opportunities, N = 122 for all others 
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Appendix H: Results of the Regression Analysis 

The higher R"2, the greater the part of the variance that is explained by the equation found. The incremental R"2 indicates the part of 

the variance that is explained by the equation itself and not by the control variables entered in the first step of the regression. 
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Appendix I: Developing the Assessment Tool: An Example of a Factor Analysis 

Appendix I: Developing the Assessment Tool: An 
Example of a Factor Analysis 

Table 11: Results of the Factor Analysis on Items of the Scales for Task 

Variety and Task Significance 

Rotated Component Matrix 

1 

Task Variety 
ik kan al mijn vaard igheden gebruiken 0.832 
ik kan al mijn mogelijkheden gebruiken 0.849 
er is variatie in mijn werk 0.745 
ik heb afwisselend werk 0 .727 
mijn werkzaamheden verschillen van 

0.681 
elkaar 
Task Significance 
mijn werk is belangrijk voor dit bedrijf 0 .242 
mijn werk is belangrijk voor mijn afdeling 0.163 
mijn werk is belangrijk voor het 

0.048 
functioneren van mij n collega's 
mijn werk is belangrijk voor de 

0 .166 
samenleving 
mijn werk is belangrijk voor de klanten 

0.157 
van dit bedrijf 

Extraction Method: Principal Component Analysis 

Rotation Method: Varimax with Kaiser Normalization 

Rotation converged in 9 iterations 

Component 
2 3 

0.042 0.286 
0 .016 0 .251 
0.530 0.0176 

0.528 0.053 

0.517 0.018 

0.816 0.253 
0.836 0.243 

0.485 0.489 

0.086 0.804 

0.238 0.708 

When analysing the scales on task variety and task significance analyses were held as 

close as possible to the scales as intended by BASAM. Therefore, task variety and task 

significance were entered into the same factor analysis. Table 11 shows that all items 

belonging to task variety and task significance loaded onto three factors. All items 

belonging to task variety loaded onto the first factor; all items score highest on the first 

factor. The items belonging to task significance laad onto the second and the third factor. 

The first two items of task significance laad onto the second factor; they score highest on 

the second factor. The last three items of task significance laad onto the third factor; the 

items score highest on the third factor. 

To decide which items to include in the tool the item loadings were examined. For each 

scale the item with the highest factor loading was included in the tool. In the example 

above the following decisions were made. For task variety the second item loaded the 

strongest on factor one (highest score). Therefore, the second item of the task variety 

scale was included in the tool. For task significance the first two items loaded stronger 

onto the second factor than the last three items loaded on the third factor. Therefore, the 
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Appendix I: Developing the Assessment Tool: An Example of a Factor Analysis 

item loading the strongest onto the second factor was included in the tool, the second 

item. 

The other scales were analyzed in the same manner. That is, when scales were analyzed 

together in BASAM, they were analyzed together in the current study as well. Scales that 

were not deducted from BASAM were analyzed separately. 
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Appendix J: The Assessment Tool 

Appendix J: The Assessment Tool 

Assessment Tool 
1 2 3 4 5 1 = helemaal niet van toepassing, 

Er zijn mogelijkheden om mijn werk naar eigen 
( 

2= niet van toepassing, 
inzicht te organiseren. 

Ik kan in mijn werk al mijn mogelijkheden 

~ 
3= neutraal, 

gebruiken. 

Ik acht het werk dat ik doe van belang voor het > 4=wel van toepassing , 
werk van mijn afdeling. 

Mijn directe chef komt voor mij op. < 5= helemaal van toepassing 

Mijn directe chef let erop dat het werk op tijd > afkomt. 
Alleen wanneer ik uitstekend werk lever, geeft r' mijn directe chef mij persoonlijk een compliment. 
Mijn directe chef overlegt met mij over de planning 

~ van het werk. 
In mijn werk laat ik anderen duidelijk merken wat 

~ 
ik van hen verwacht. 
Ik heb het gevoel dat mijn team en de mensen die 
ons vanuit andere afdelingen ondersteunen, 

~ ' eiqenliik een team ziin. 
De mensen op mijn afdeling steunen elkaar bij het > werk. 

1 2 3 / 4 1= helemaal oneens, 
Ik heb de gelegenheid eigen vakbekwaamheid te / 2= oneens, 
ontwikkelen. 

nee ia / 3= eens, 
Krijgt u voldoende informatie over het resultaat ~ 4= helemaal eens 
van uw werk? 

1 2 ""3---.... 4 5 
Ik ben trots op het werk dat ik doe . J>x - ~ - situation at last measurement 

nee ia ~ -- = current situation 
Geeft uw werk u het gevoel iets ermee te kunnen -- = desired situation 
bereiken? 

X 
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