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Summary 
In today’s corporate world, innovation is the key to success. New product development is 

characterized by speed and time pressure. Work in this context is often conducted in teams, which are 

more or less under continuous time pressure. It is likely that time pressure does not affect all 

individuals in these teams in the same way (Rastegary and Landy, 1993). For some individuals, it may 

lead to a negative stress, whereas others need time pressure to perform optimally. Therefore, a 

distinction between two types of stress is made: challenge stress and hindrance stress. In this thesis, 

the central question is how time pressure affects individuals in a different way, and, in turn, how 

experienced stress is related to individual performance. The research is conducted at Philips Lighting, 

department CLS.  

 

It is believed that the way people cope with time pressure, is dependent on their time-based individual 

differences; their –often unconscious- preferences on how time is divided, or how tasks are planned. 

Two different temporal characteristics are under research: pacing style (i.e. the way an individual 

generally uses his or her time under deadline conditions (Gevers et al, 2006) and polychronicity (i.e. 

the extent to which individuals prefer to be engaged in more than one task at exactly the same point in 

time (Mohammed & Harrison, 2008)). There are three pacing styles: the steady action pacing style 

(i.e. spread work evenly over time), deadline action pacing style (i.e. complete work in a short time 

period just before due date) and U-shaped action pacing style (i.e. invest most of the effort at the start 

and finish of a task, with a break in between). 

Leadership also plays an important role in NPD. This study aims at finding out whether a leader can 

also play a role how people deal with time pressure. The Philips Leadership Competencies are used to 

describe good leadership. 

To describe what individual performance in these NPD teams implies, a distinction between teamwork 

and taskwork is made. The former refers to the actual tasks that are expected of an employee and the 

latter refers to activities that contribute to teamwork processes (Tasa et al., 2007). Teamwork, in turn, 

is subdivided in steering and meetings. Creativity, individual learning and quality are indicators for 

taskwork. As an extra outcome variable mental fatigue is taken up in the research.  

 

The study has two parts: a quantitative, existing from questionnaires and according statistical analysis 

and a qualitative part, in which interviews are used. Whereas the quantitative study aims at finding 

relationships between the various concepts in the study, the qualitative study provides a deeper 

understanding of the mechanisms that lead to time pressure. Furthermore, the qualitative study should 

also give insight in the processes that play a role in the relationships between the concepts in the 

quantitative part.  

 

The quantitative study sought to find answers to the following research questions: 

RQ 1: How does time pressure influence individual performance in the context of NPD, regarding 

taskwork, teamwork and mental fatigue?  

RQ 2: What is the role of the challenge/hindrance stressor framework in the time pressure-individual 

performance (regarding teamwork, taskwork and mental fatigue) relationship? 

RQ 3: What moderating roles do individual temporal characteristics play in the relationships between 

time pressure and challenge/hindrance stress and between challenge/hindrance stress and individual 

performance?  

RQ 4a: How does the perception of good leadership influence individual performance in an NPD-

team context? 

RQ 4b: What moderating roles does the perception of good leadership play in the relationships 

between time pressure and challenge/hindrance stress and between challenge hindrance stress and 

individual performance?  

 

The quantitative study tried to answer the following questions:  

RQ 5: Where does time pressure at CLS originate? 

RQ 6: Are there, related to time pressure, specific improvements that can be done? 

RQ 7: What can CLS do to reduce negative stress and induce positive stress? 
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Regarding the research questions 1 and 2, the following results were found: 

• Time pressure was positively related to quality. This relationship was mediated by challenge 

stress. 

• Although time pressure did not affect other dimensions of taskwork directly, it did have an 

indirect effect on team members’ individual learning via challenge stress. Challenge stress was 

associated with higher scores on individual learning. 

• A negative relationship was found between time pressure and performance in team meetings. 

Challenge and hindrance stress were both negatively related to performance in meetings, although 

a positive relation was expected for challenge stress. Apparently, both types of stress impair 

teamwork. 

• Time pressure is positively related to mental fatigue. Both challenge and hindrance stress are 

partial mediators in this relationship. 

Research question 7 involved what CLS could do to reduce negative and induce positive stress. It was 

found that the levels of hindrance stress were relatively low and that there were no major problems in 

this area. Nevertheless, the causes of the two forms of stress provide valuable information for 

managers. Causes of hindrance stress at CLS were: unrealistic targets, lack of autonomy, conflicting 

ideas, bad communication and lack of information. Causes of challenge stress were: inspiration by 

others, positive feedback, achieving targets and product success. These factors can be optimized and 

minimized, respectively, to obtain better results. 

 

The following moderating effects of individual temporal characteristics were found (RQ3): 

• People that score low on the deadline action pacing style, so called early workers (Gevers et al., 

2008), show a stronger positive relationship between time pressure and challenge stress. For 

deadline workers, the relationship is not influenced, despite intuitive appeal. 

• The deadline action pacing style moderated the relationship between experienced stress and 

taskwork. Especially the relationships between hindrance stress and two indicators for taskwork -

individual learning and quality- were strengthened by low scores on the deadline action pacing 

style. 

• Regarding the steady action pacing style, our findings show that the experience of time pressure 

results in challenge stress for both steady and non-steady workers, but that the effect is stronger 

for the latter group. 

• Polychronicity influenced the relationship between perceived stress and performance. More 

specifically, polychronic people that experience challenge stress are more fatigue than their 

colleagues that are monochronic. 

These findings have the following implications: the temporal characteristics people possess play a role 

in how they perceive time pressure, how they cope with stress and how this affects their performance. 

People with an early action pacing style (i.e. low score on the deadline action pacing style) are more 

inclined to experience challenge stress and show better performance under hindering stress conditions. 

Deadline workers are less influenced by stress than early action workers. They experience less stress 

and the consequences of stress are also lower.  

 

With respect to leadership (RQ4a and RQ4b), the following was found: 

• Leadership showed a positive direct relationship with individual learning. 

• Leadership moderated the relationship between hindrance stress and individual learning. 

Respondents who gave their leaders a low score on ‘communicates and influences effectively’, 

showed a weaker relationship between hindrance stress and individual learning.  

The following implications on leadership were given: leaders must bear in mind that it is not always 

negative to put subordinates under time pressure. In fact, it can lead to better results on quality and 

individual learning. However, time pressure also leads to increased mental fatigue. Therefore, it may 

not be wise to keep time pressure high at all times. It is also important that leaders realize that they can 

set a climate in which people cope with stress in a better way. Open and clear communication plays an 

essential role in this process. Actively listening to subordinates and gaining commitment and support 

for own ideas are important means for setting the right climate. 
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The qualitative study also yielded some remarkable results. RQ5 involved where time pressure at CLS 

originated from. A distinction between two levels was made: the project level and the task level. Time 

pressure in the project level was influenced by the budget structure Philips has. Also, it was shown 

that people engaged in different types of work (leadership, architecture or engineering) showed 

different patterns of time pressure throughout the year.  

 

For the tasklevel, three root causes that lead to time pressure were found.  

• The person takes longer than planned. This is due to causes intrinsic to the employee. There may 

be a faulty estimation of the competence. 

• Task estimation is wrong. The task estimation may be wrong because the requirements were not 

fixed, the complexity was unforeseen or there was unexpected dependency on others.  

• A person does not get the time that was estimated. This is due to interruptions in the form of phone 

calls, interrupting colleagues, e-mails or meetings.  

The latter two issues deserved further attention at CLS. 

First, there seems to be an excessive E-mail culture at CLS. Often, respondents complain about e-

mails they receive. Among some people, the idea lives that e-mails hardly ever contain any important 

information. Some employees have a standard of not reading e-mail when they are busy. It annoys 

people that they receive unnecessary mail; mail about something they are not involved in. 

Furthermore, there appears to be some implicit desire to put many people on the CC-list. Also, the 

reply-to-all-button is used too frequently when this is not necessary. Some specific improvements 

were suggested (RQ6). The most important suggestion involved reading e-mail at some preset times, 

preferably just before or just after breaks, or in the transition between tasks.  

 

Second, much benefit can be gained from investments in the meeting culture. Especially ad hoc 

meetings, in which people are called together in case issues that require immediate attention arise 

during a project. These meetings often lead to the interruption of tasks. Meetings are organized that are 

not absolutely necessary. Also, some people stated that they often are present at a meeting where they 

have no added value. There is not always a clear agenda and this causes that the targets of a meeting 

are unclear. People show up late and after a meeting people often have the feeling that it could have 

been shorter. Some first suggestions for improvement were done (RQ6) in several areas: 

• Organizing a meeting or not. Be critical towards the use of a meeting and question whether there 

is no alternative like a memo.  

• Who to invite.  People at CLS have to consider more carefully who they invite. Also, if one or 

more people are unavailable, the meeting should be cancelled or postponed.  

• Agenda. A clear agenda should always be made to communicate important information and to give 

an outline for the meeting. The following issues should be covered: 1) location, time, and duration 

2) topics for discussion, 3) presenter or discussion leader for each topic and 4) time allotment for 

each topic 5) what should be prepared for the meeting, 6) expected outcomes. 

• Time and cost management.  It is important to stick to the time allotment of the agenda. This also 

allows person to attend parts of a meeting. Because people do not realize how expensive they are, 

it can help to track the cost of a meeting. 

• The end of the meeting and post meeting. At the end, action items should be repeated, as well as 

who is responsible for them and by when they should be finished. It may also be helpful to take a 

few minutes to evaluate the meeting. After the meeting, information about what is discussed and 

decided should be sent to all participants and to other people who may benefit from knowing the 

outcomes. 

Also, some future actions for how to deal with this problem were suggested.  

 

The research was done in the context of NPD development. This context was particularly suitable for 

this type of study, because time pressure is a more or less continuous feature of project work in this 

context. Speed of innovation is required, in order to generate a large return on investment during the 

time frame in which the competition is still behind. Since we are dealing with human behavior, it is 

likely that people active in other areas, but under similar temporal conditions, will show similar 

responses. Therefore, we believe that this study has large generalizability. Future research should be 

decisive about this. 
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1. Introduction 
 

In today’s corporate world, innovation is the key to success. Because of more pressure on time-to-

market and an increasing amount of products with a short life cycle, the speed of innovation has been 

critical to a company’s long-term success. New product development (NPD) projects are therefore 

characterized by increased speed and time pressure. 

To a large extent, teams are responsible for innovations and they are often seen as the backbone of 

highly innovative organizations. Because of the importance of getting a product to the market as soon 

as possible, teams are under time pressure when working on innovations. Because of a strong pressure 

on time-to-market, development times have to be minimized (Brombacher, et al 2001). This means 

that time pressure is a more or less continuous feature of the work done by the NPD-teams. Time 

pressure refers to externally imposed time constraints that vary between situations (Rastegary and 

Landy, 1993). 

A model developed by McKinsey and company showed that the timely introduction of a product in a 

high growth market involving short product cycles, even when 50% over budget, faced only a 4% loss 

of its profit potential (Karagozoglu et al, 1993). In contrast, 6 months delay in product introduction, 

even though on budget, cuts profit 33% (Dumaine, 1989). This statistic shows the importance of 

introducing a product on time. Accordingly, there is much time pressure towards the market launch. 

Much research on time pressure has been done, but regrettably it is hardly ever done in the important 

context of NPD. This study researches the effects of time pressure in this interesting NPD context. In 

industries that operate in a stable environment, time pressure has been found to have no effect on 

quality (Sethi, 2000). This study questions whether this statement holds for turbulent markets.  

 

It is likely that time pressure does not affect everybody in the same way (Rastegary and Landy, 1993). 

For some individuals, it may lead to a negative stress, whereas others need time pressure to perform 

optimally. Psychological responses in the form of stress are important, because they can affect 

performance. Knowledge about it tells us something about the positive and negative effects of time 

pressure. It is believed that the way people cope with time pressure is dependent on their time-based 

individual differences; their –often unconscious- preferences on how time is divided, or how tasks are 

planned. This study investigates whether these characteristics influence performance under time 

pressure. People with certain characteristics may perform better under time pressure.  

 

Leadership also plays an important role in NPD. For instance, Swink (2003) and Sarin and Mcdermott 

(2003) found that the characteristics of a team leader affect performance in NPD projects. This study 

aims at finding out whether a leader can also play a role how people deal with time pressure. It is 

expected that leaders can give emotional support and are able to create a climate that leads to better 

performance. 

 

So, in the context of NPD, this research merges the topics of leadership, stress and individual temporal 

characteristics. This research has value for people from the field, as having knowledge about the 

consequences of time pressure makes anticipation possible. The findings are also useful to teamwork 

in general.  

 

The study has two parts: a quantitative, existing from questionnaires and according statistical analysis 

and a qualitative part, in which interviews are used. Whereas the quantitative study aims at finding 

relationships between the various concepts in the study, the qualitative study provides a deeper 

understanding of the mechanisms that lead to time pressure. Furthermore, the latter should give insight 

in the processes that play a role in the relationships between the concepts in the qualitative part. 

 

The remainder of this document is built up as follows: first a short elaboration on the rigor and 

relevance of this thesis is given. This is followed by an introduction to the company where the 

research is conducted. Further explanation of the concepts under study leads to some interesting 
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research questions. After that, past research is used to come up with hypotheses. The chapter on 

methods elaborates on how the research is conducted. Subsequently, results are presented. 

The following chapter discusses these results. In this discussion, relationships are described and 

discussed and theoretical implications are given. After that, in the chapter on managerial implications 

it is discussed what the findings mean for practice.  

 

2. Rigor versus Relevance 
Before we start the report with respect to the content of the research, we would like to draw some 

attention to an ongoing debate within our area of academic management research. There are two views 

on this area, which clearly are in conflict with each other. Each deserves a short elaboration. 

 

The first view is rigor, which aims at providing scientific knowledge or, in other words, a method for 

predicting, explaining, understanding, and controlling phenomena. People who support the rigor view 

label their discipline as ‘management science’ or ‘organization science’ and they aim for general 

descriptions and quantitative results. In this view, research is about all organizations, not about one 

particular organization. Because of science and mathematical modeling, it is inevitable to use 

idealization, because otherwise the complex phenomena cannot be described. This causes the models 

to move away from reality. Therefore one might claim that they become useless to practice.  

This brings us to the second view: relevance, in which practitioners strive for better results in their 

field. According to people who support this view, management studies should lead to rules and 

techniques that help managers to improve profits and to achieve other targets. Idealized models 

provide little input for improving reality. All cases are unique and should therefore be described 

separately. Reverse side of the medal is that research has little or no generalizability, as it is so specific 

for one case. 

 

In this study, we aim at bridging the gap by covering research that concerns both views. Our 

quantitative study is supposed to lead to results that can be generalized across other teams that work 

under time pressure. In this way, the study contributes to scientific literature and guarantees rigor. 

However, the respondents are all members of one organization, so it can also lead to practical insights 

for this organization. In the qualitative research, which consists of interviews, company-specific issues 

are brought to light. This allows us to give an advice that is particular for this company. Hence, the 

relevance is also guaranteed.  

 

  

3. Company 
The research project was conducted at Philips Lighting. This is the global leader in lighting. “Its 

products can be found in residential homes and in the commercial sector. Daily, more than 44.000 

employees worldwide keep Philips’ lighting solutions up to standards through innovations & projects 

in business, products and sustainability.”  

(http://www.lighting.philips.com/gl_en/news/index.php?main=global&parent=4390&id=gl_en_news

&lang=en). Philips Lighting is seen as very innovative and searching for new market opportunities and 

has been authoritative in the area of lighting for many decades. It therefore perfectly matches with the 

Master’s degree program Innovation Management.   

 

The participants are employees from the Consumer Lighting Systems (CLS) department, which exists 

since October 2007. It is known for its breakthrough innovations such as the LivingColors and Imageo 

Candles.  

CLS is organized according to the open innovation model. This means there is “a fixed but diversified 

crew, who has the right competences, skills and funds to exploit and control the open network of 

partners (within and outside Philips) to realize (develop and industrialize) the product concepts from 

marketing. Competences are in the area of platform creation (architects), project management, 
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development (a.o. software), outsourcing, product quality and product management.” (Source: CLS 

intranet site). 

CLS consists of approximately 30 people, who are all asked for their cooperation in this research. The 

study is relevant for CLS, because it gives insight in how people perceive time pressure and which 

effects this has. If necessary, suggestions to reduce negative stress and to induce positive stress are 

done. Factors that lead to time pressure are brought to light and this may lead to useful insights for 

improvements of certain processes at CLS. Furthermore, a value of the study lies in the fact that it 

creates a certain awareness of dealing with time. The fact that an independent researcher is involved, 

can lead to insights that CLS employees themselves may not have or easily accept.  



 13 

 

4. Research questions 
In this chapter, the concepts are introduced and research questions are raised. Specific relationships are 

not yet discussed; they are dealt with in the hypotheses section. The independent variable in this study 

is time pressure and the dependent variable is individual performance in a NPD-team context. First, 

research questions regarding the relationship between these two concepts are raised. Second, the role 

of stress in this relationship is discussed. Third, the moderating roles of individual temporal 

characteristics and leadership are introduced.    

 

4.1. Time pressure – individual performance 
Time pressure is defined as the difference between the amount of available time and the amount of 

time required. It intensifies as the required time increasingly exceeds the available time (Rastegary and 

Landy, 1993). The relationship between time pressure and performance has been researched before 

(e.g. Rastegary and Landy (1993). Unique contributions of the present research to scientific literature 

lie in the fact that it focuses in individual performance in a team context, as opposed to team 

performance. Furthermore, this individual performance is measured in two dimensions which have not 

been researched simultaneously: taskwork and teamwork. Taskwork (e.g. Hackman, 1986) relates to 

actually doing the tasks that are expected from a member. Teamwork (e.g. Tasa et al, 2007) deals with 

processes of interaction with other members, helping and supporting each other, etc. Team- and 

taskwork are identified as essential elements of working in a team context. However, individual well-

being is also recognized as an important outcome measure in work context, whether it is individual or 

teamwork (e.g. Hackman, 1986). Therefore, as an extra outcome variable, mental fatigue is taken up in 

the research. The following three sections briefly elaborate on these concepts. 

 

4.1.1. Taskwork 

For a team to be successful, individuals must make a significant contribution to the team. Hackman 

(1986) proposes that the overall effectiveness of teams is (amongst others) a function of the level of 

effort team members collectively expend carrying out taskwork.  

It is dependent on a team member’s function what this taskwork consists of and there is no general 

framework available that is specific for NPD. Nevertheless, one can think of some more general 

factors that play a role in every individual’s task in NPD-related work. These factors may be viewed as 

indicators for taskwork.  

First, creativity is “the ability to produce work that is both novel (i.e. original, unexpected) 

and appropriate (i.e. useful, adaptive concerning task constraints).” (Sternberg, 1999:3). Creativity is 

essential in NPD-teams because people have to come up with new ideas, realize them and solve 

problems in the process. It therefore is part of their taskwork to be creative. 

Second, individual learning involves an individual’s acquisition of knowledge or skill. 

According to Kim (1997), learning encompasses two meanings: “1) the acquisition of skill or know-

how, which implies the physical ability to produce some action and 2) the acquisition of know-why, 

which implies the ability to articulate a conceptual understanding of an experience.”(Kim, 1997: 44). 

Stated differently, it involves what people learn (know-how) and how they understand and apply that 

learning (know-why). In this study, it is seen as an individual’s task to improve oneself and to become 

better at the job. Hence, individual learning is also part of taskwork.    

Third, quality can also be seen as part of taskwork. This can be two-sided: producing work 

that is up to the demanded quality standards and, on the other hand, prevention of making mistakes. It 

is interesting to investigate how time pressure affects these aspects of taskwork and therefore the 

following research question is proposed: 

RQ 1a: How does time pressure influence individual performance in the context of NPD, regarding 

taskwork?  
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4.1.2. Teamwork 

Teamwork is related to individual teamwork skills and refers to individual activities that contribute to 

the teamwork process (Tasa et al, 2007). In line with Tasa and colleagues (2007), Stevens and 

Campion’s (1994) typology of generic or transferable knowledge, skills and abilities (KSAs) is used 

for defining what these individual teamwork skills are. Two broad categories of teamwork KSAs are 

identified. 

First, there are interpersonal KSAs. These are concerned with the relations between team members. 

There are three subcategories: (A) conflict resolution KSAs, which refer to the ability to effectively 

manage and resolve conflicts between team members (Stevens and Campion, 1994); (B) collaborative 

problem solving KSAs, which describe the expectation that team members take initiative to solve 

problems themselves (Stevens and Campion, 1994) and (C) communication KSAs, which stress the 

importance of effective communication. 

Second, there are self-management KSAs. Self-management refers to the situation in which the team 

has significant control over the direction and execution of its tasks (Goodman et al, 1988). Team 

members must possess several KSAs to perform some essential managerial activities. These are 

grouped in two subcategories: (D) goal setting and performance management KSAs, which refer to 

helping setting effective goals and providing effective feedback to other team members (Stevens and 

Campion, 1994) and (E) Planning and task coordination KSAs, which deal with planning and 

coordination activities, information and task interdependencies among team members (Stevens and 

Campion, 1994). The relationship between time pressure and teamwork has been under researched and 

therefore the research question states: 

RQ 1b: How does time pressure influence individual performance in the context of NPD, regarding 

teamwork? 

 

4.1.3. Mental fatigue 

Though not being part of taskwork nor teamwork, mental fatigue is also taken up in the analysis as an 

outcome variable. It reflects a person’s well-being and is therefore seen as an essential part of 

individual performance, also in the team context. In line with van der Linden and colleagues (2003), 

mental fatigue is defined as a change in psychophysiological state due to sustained performance. In 

this definition, sustained performance does not necessarily involve the same task that requires mental 

effort, such as fatigue because of a day in the office (which often also involves several different tasks) 

(Van der Linden et al, 2003). As it is expected that time pressure influences how individuals work, it is 

likely that mental processes are also influenced. In turn, resulting fatigue may also be affected. 

Teamwork and taskwork activities do not take into account a person’s well-being and therefore mental 

fatigue is seen as a valuable addition to this study. The following research question is asked: 

RQ 1c: How does time pressure influence individual performance in the context of NPD, regarding 

mental fatigue? 
 

4.2. The challenge/hindrance stressor framework 
Time pressure has often been linked to stress (e.g. Rastegary and Landy, 1993), which is defined as  

“an individual’s psychological response to a situation in which there is something at stake for the 

individual and where the situation taxes or exceeds the individual’s capacity or resources.” (Lepine et 

al, 2004: 883). A relationship between time pressure and stress is very plausible, because it is likely 

that time pressure takes effect in an individual’s mind.   

Two relationships are explored: the relationship between time pressure and stress, and the relationship 

between stress and individual performance in an NPD team context.  

 

In the past, the inverted-U shaped relationship between stress and performance was widely accepted, 

although empirical evidence lacked (e.g. Beehr, 1985). This relationship suggests that stress leads to 

increased performance, up to a certain maximum, when it starts to have a negative effect on 

performance. However, this relationship is disputed. Stress can have different natures (e.g. Jex, 1998) 

and accordingly, the relationship with performance depends on that nature. In line with this 
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assumption, Cavanaugh and colleagues (2000) argued for a new framework that makes a distinction 

between two types of stress: hindrance stress and challenge stress.  

Challenge stress is seen as a positive factor. Individuals see it as a test of their abilities. In the 

case of time pressure, for example, the temporal restraints are experienced as demanding, but also 

perceived as stimulating. It makes people use their capacity optimally. In case of hindrance stress, the 

time pressure is perceived as a negative factor. Individuals are less able to perform their work 

successfully. The stress disturbs work processes as the demands are experienced to exceed one’s 

abilities.  

Lepine et al (2004) and Chong et al (2007) described effects of challenge/hindrance stress on 

performance. Lepine and colleagues tested the challenge hindrance stressor at the individual level, 

focusing on taskwork. They found a positive relationship between challenge stress and individual 

learning performance, and a negative relationship between hindrance stress and individual learning 

performance.  Chong and colleagues translated the framework to team level and focused on teamwork. 

They tested the relation between the two forms of stress and team coordination (i.e., the interactions 

among team members). A positive relationship for challenge stress as well as a negative relationship 

for hindrance stress with team coordination was found. In the present study the two areas will be 

combined by looking at the effects of challenge and hindrance stress on an individual’s ability to 

contribute to team performance in terms of both task- and teamwork. The effects on taskwork and 

teamwork may be different. Also, the effects on the time pressure-mental fatigue relationship are 

examined. 

The following research question regarding the challenge/hindrance stressor framework is formulated: 

RQ 2: What is the role of the challenge/hindrance stressor framework in the time pressure-

individual performance (regarding teamwork, taskwork and mental fatigue) relationship? 

 

4.3. Moderator: Individual temporal characteristics 
Not everyone responds to time pressure in the same way (Rastegary and Landy, 1993). Individuals 

have time-based individual characteristics, which determine how they deal with time. This involves 

for instance whether they prefer to do multiple tasks at once or how one divides his work over time. 

Individual temporal characteristics (ITC) have been described in various studies (e.g. Gevers et al, 

(2008), Mohammed and Harrison (2008), Slocombe and Bluedorn (1999) and Waller et al.(2001). 

Nevertheless, little is known about how they influence the relation time pressure-stress-performance 

and this is an additional area where this study may contribute to scientific literature. The three 

individual temporal characteristics that are under research here (i.e. time urgency, polychronicity, and 

pacing style) will now be highlighted briefly. 

 

Time urgency refers to “the attitude that temporal resources are scarce and must be conserved, 

resulting in a preoccupation with passing time, deadlines, and the rate at which tasks must be 

performed.” (Mohammed & Harrison, 2008). It has two dimensions: first, there is the need to have 

control over deadlines. Individuals that score higher on this characteristic are more aware of time's 

passage, make lists, prioritize tasks, and attend to deadlines rigorously (Mohammed & Harrison, 

2008). The other dimension is the feeling of being driven and chronically hurried (Mohammed & 

Harrison, 2008).  

Polychronicity is the extent to which individuals prefer to be engaged in more than one task at 

exactly the same point in time (Mohammed & Harrison, 2008). If an individual has no problems with 

being involved in more than one tasks, that person is polychronic. Individuals who prefer to start an 

activity once the other one is finished are monochronic.   

Pacing style is referred to as “the way an individual generally uses his or her time under 

deadline conditions” (Gevers et al, 2006: 55). Gevers and colleagues (2008) propose three dimensions: 

a) deadline pacing style (complete work in a short time period just before due date), b) steady pacing 

style (spread tasks evenly over time) and c) U-shaped pacing style (invest most of the effort at the start 

and finish of a task, with a break in between). A graphical presentation of these styles can be found in 

figure 4.1. 
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Figure 4.1: Graphical presentation of pacing styles, adopted from Gevers and colleagues, 2008. 

The assumption is that these individual temporal characteristics may moderate the time pressure-

stress-performance relationship. Two moderating roles are researched. First, it is explored whether 

people with certain temporal characteristics view time pressure more as a challenge or a hindrance. 

Second, it is questioned whether the effect of the experienced challenge or hindrance on individual 

performance is influenced by an individual’s temporal characteristics. This leads to the following 

research question: 

RQ 3: What moderating roles do individual temporal characteristics play in the relationships 

between time pressure and challenge/hindrance stress and between challenge/hindrance stress and 

individual performance?  

 

4.4. Moderator: Leadership 
How one reacts to temporal demands may also be influenced by factors external to the individual. This 

section elaborates on the role of the leader in the time pressure-(stress-)performance. In this study, the 

effects of leadership on the effect of time pressure is examined. It is expected that team leaders play an 

important role in this process. They are the ones to set deadlines and to determine the tasks that have 

to be performed by the team members. Moreover, they are in the position to offer support to team 

members in dealing with deadlines and time pressure.  

 

Philips has developed the Leadership Competency Model, specific for the development of leaders 

within Philips. They are based on extensive research within Philips, including interviews with the 

Board of Management and Group Management Committee, external benchmarking and interviews 

with current superior leaders.  

 

The Leadership Competency Model consists of 6 competencies, each comprising of 3 individual 

factors. A Philips Leadership Competency (PLC) is defined as “the common personal characteristics 

to be found in Business Leaders, which are critical for outstanding performance and are both 

observable and measurable” (Leadership Development Pack, p.9). The 6 competencies are divided in 

two dimensions: tasks and people. Since we are focusing at the influence of the leader on other people 

in this study, only the people-dimension is taken into account. This does not imply that the three 

competencies in the task-dimension are unimportant, merely they are outside the scope of this 

research.  

The three people competencies that we focus on are: 

1) Demands top performance, defined as “Demanding achievement of high performance goals and 

standards, setting an example, clarifying expectations and actively managing performance to ensure 

success (i.e. “Tough” management to ensure others achieve results)” (PLC). Three things are asked 

from a leader that scores high on this dimension. First, a leader leads by example. This means, among 

other things, that the leader has impact, acts as a role model and puts high demands on own 

performance. Second, the leader provides direction and sets priorities to the team members. Roles and 
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responsibilities are clarified and high performance expectations may be set. Third, performance issues 

are tackled.  

 

2) Inspires commitment, defined as “Winning commitment at a rational and emotional level, applying 

understanding of people to motivate them and get the best from them (i.e. Motivating others to 

contribute to their full potential)” (PLC). Leaders that score high on this dimension communicate and 

influence effectively, by listening actively. Communication is clear and open and in this way the 

leader gains commitment and support. Furthermore, the leader builds relationships and fosters 

teamwork. This can be done by building high levels of trust and by showing interpersonal sensitivity 

and flexibility. Motivation also plays an important role: a leader generates enthusiasm and makes 

effective use of feedback and rewarding.  

 

3) Develops self and others, defined as “Raising the capability of the organization through continuous 

learning and development (i.e. continually seeking to develop oneself and others).” A leader that 

scores high on this dimension is expected to coach others to improve performance by giving 

constructive feedback and helping others succeed. Furthermore, the leader develops oneself and a 

learning environment, in which team members are stimulated to share their learning, is created. 
 

It is not stated explicitly that PLCs have been developed for an NPD context, but as developing new 

products is of crucial importance for a company like Philips, it is fair to assume that they are valid for 

the area.  

 

Two moderating roles are researched: first, it is explored whether the perception of good leadership 

leads to a different perception of challenge and/or hindrance stress. Second, it is questioned whether 

the perception of good leadership affects the relationship between this stress and individual 

performance in a NPD-team context. In addition, it is questioned whether there also is a direct effect 

between the perception of good leadership and individual performance. This leads to the following 

research questions: 

RQ 4a: How does the perception of good leadership influence individual performance in an NPD-

team context? 

RQ 4b: What moderating roles does the perception of good leadership play in the relationships 

between time pressure and challenge/hindrance stress and between challenge hindrance stress and 

individual performance?  

 
The following model gives an overview of the relationships that are under research in this study. 

Perceived time pressure is expected to influence individual performance in the NPD-team context. The 

latter is expressed in taskwork, teamwork and mental fatigue. It is also questioned what role the 

challenge/hindrance stressor framework plays in this relationship.  

Furthermore, the moderating roles of individual temporal characteristics (time urgency, polychronicity 

and pacing style) and leadership are explored. Finally, the direct relationship between leadership and 

individual performance in the NPD-team context is examined.  
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Figure 4.2: Mechanisms under research in this study 

 

 

These research questions testing the model presented in Figure 4.2 are extended with three additional 

questions, which will be addressed in the qualitative part of this study. These should give more insight 

into specific CLS-issues that would be essential to customize the redesign (i.e. advice) that should 

result from this study. The questions are: 

RQ 5: Where does time pressure at CLS originate from? 

RQ 6: Are there, related to time pressure, specific improvements that can be done? 

RQ 7: What can CLS do to reduce negative stress and induce positive stress? 
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5. Hypotheses 
This chapter elaborates on the hypotheses that built on the research questions raised previously. 

Separate hypotheses are formulated for the three forms of individual performance in an NPD team 

context: teamwork, taskwork and mental fatigue. This should lead to a better understanding of 

potential differential effects of time pressure and perceived challenge/hindrance stress on these three 

performance dimensions. 

5.1. Time pressure – stress – individual performance 
Norqvist (2004) found that time pressure is negatively related to team coordination, i.e. how team 

members work together. When time pressure is high, people –often unconsciously- have less attention 

for teamwork (Diskrell et al., 1999). They focus on getting their own tasks finished before the deadline 

and the attention for team members decreases. Less time is reserved for good communication and for 

coordinating activities, for example. It is therefore expected that time pressure has a negative effect on 

the individual contribution to teamwork. Hypothesis 1a states: 

H1a: Time pressure is negatively related to individual contributions to teamwork 

 

Regarding taskwork, Kruglanski (1991) finds evidence for the fact that close to a deadline, people are 

more likely to conform while they know something is wrong. Perlow et al (2002) explored the 

connection between speed and decision-making in a study of an internet start-up. The authors 

introduce the so-called “speed trap” to describe the vicious cycle of declining attention to decision 

content and an increasing number of issues that require decisive attention that lead to increasingly 

poor decision making, management, and performance. In the present study, taskwork is expressed in 

the following indicators: creativity, individual learning and quality. Amabile and colleagues (2002) 

state that increased time pressure leads to less creativity. Moreover, it is well conceivable that 

individuals will not have as much opportunity for exploration and experimentation when under high 

time constraints, because efficiency will be given priority. Therefore, a lower score on individual 

learning is also expected. Furthermore, people may content themselves with a lower quality standard 

when under time pressure, given the trade off between speed and quality. Also, they may make more 

mistakes because they have less time for controlling and validating their work. In all, time pressure 

may be negatively related to various aspects of taskwork and thus hypothesis 1b states: 

H1b: Time pressure is negatively related to individual contributions to taskwork 

 

In addition to taskwork and teamwork, mental fatigue was also entitled an indicator for individual 

performance in an NPD-team context. As it is expected that people under time pressure generally have 

to work harder and are more hurried, it is likely that they use more energy for their work. Moreover, 

high demands are more likely to, at some point, exceed ones capacity. This leads to higher mental 

fatigue. Therefore, it is expected that time pressure is also related to mental fatigue. Hence, high time 

pressure is related to higher mental fatigue.  

H1c: Time pressure is positively related to an individual’s mental fatigue. 

 

In the previous chapter, two types of stress were distinguished: challenge and hindrance stress. An 

individual can experience one of the two forms of stress, or a combination of both. First, the relation 

between time pressure and challenge/hindrance stress will be discussed. Gersick (1988) wrote a classic 

paper explaining how team behaviors change over time during a project. A model that distinguishes 

two phases is proposed. First, teams form a framework of behavioral patterns and assumptions through 

which a project is approached. At the midpoint of the total time available, feelings of time pressure 

can cause teams to experience transitions (what Gersick calls paradigmatic shifts in their approaches to 

their work) that enable them to make significant advances. In the phase that follows (phase 2), the 

plans that were crystallized during the transition are further elaborated. These transitions can be seen 

as a form of challenge that was infused by time pressure. In other words, there is a positive relation 

between time pressure and challenge stress. Therefore, the following is hypothesized:  

H2a: Time pressure is positively related to challenge stress 
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It is also very well conceivable that time pressure leads to hindrance stress. The time pressure may be 

more than an employee can handle and this may lead to negative feelings, feelings of being less able to 

perform optimally. It is thus likely that there is also a positive relationship between time pressure and 

hindrance stress. Also, as it is not likely that increased time pressure will lead to a reduction in any 

form of stress, the next hypotheses states: 

H2b: Time pressure is positively related to hindrance stress 

 

Now that we have hypothesized the effect of time pressure on challenge/hindrance stress, it is 

interesting to take a look at the consequences of the two types of stress. In other words, how challenge 

and/or hindrance stress influence individual performance in a team context. Again, performance is 

viewed in terms of teamwork as well as taskwork. 

Diskrell and colleagues (1999) performed a study involving the relationship between stress and team 

perspective. The latter is defined as “a perception of the interrelations of actors and actions in a group 

system.” (Diskrell et al, 1999: 293). This team perspective has two components: first, a collective 

representation of the group, or group identity. Second, a collective representation of the task (Diskrell 

et al, 1999). Diskrell and colleagues argue that in a team environment, the narrowing of attention 

induced by stress (here: hindrance stress) may result in a shift in perspective. Stress can change the 

broad team perspective to a more narrow or individualistic self-focus and this loss of team perspective 

results in degraded team performance (Diskrell et al, 1999). As stress leads to a shift in focus from a 

team perspective to an individualistic self-focus, this study describes the effect of stress on the 

individual capacity to contribute to teamwork. Individuals change their focus from the team to the 

individual and thus their attention for teamwork decreases. It is therefore likely that perceived 

hindrance stress is negatively related to individual contribution to teamwork.  

 

Chong and colleagues (2007) proposed a model in which challenge and hindrance time pressure were 

expected to have a relationship (positive and negative, respectively) with team processes, which in 

turn have a positive relation with team performance. Hindrance time pressure was negatively 

associated with team coordination, the development of timeliness and adherence to budget (Chong et 

al, 2007), which are all indicators for team performance. The opposite held for challenge stress: it was 

positively associated with team coordination, development of timeliness and adherence to budget. As 

team coordination in particular can be seen as part of teamwork, Chong’s study provides the basis for 

assuming a positive relation between perceived challenge stress and individual contribution to 

teamwork. This leads to the following hypotheses: 

H2c: Perceived challenge stress is positively related to individual contribution to teamwork. 

H2d: Perceived hindrance stress is negatively related to individual contribution to teamwork. 

 

Although there is little research available on the issue, it is also believed that taskwork is influenced by 

challenge and hindrance stress. In the study by Lepine and colleagues (2004) the relationship between 

challenge/hindrance stress and learning performance was tested. Learning performance is defined as 

“the degree to which individuals acquire the knowledge, skills, attitudes, or behavior reflected in the 

objectives of a particular learning experience.”(Lepine et al, 2004: 883). As individual learning was 

seen as an indicator of taskwork, a positive relationship between challenge stress and individual 

contribution to taskwork can be expected. Likewise, there is a negative relationship between perceived 

hindrance stress and individual contribution to taskwork. In hypotheses: 

H2e: Perceived challenge stress is positively related to individual contribution to taskwork. 

H2f: Perceived hindrance stress is negatively related to individual contribution to taskwork. 

 

If people experience a lot of hindering stress, this may result in mental fatigue. This means that the 

score on this variable will get higher and therefore a positive relationship between perceived hindrance 

stress and mental fatigue is proposed: 

H2g: Perceived hindrance stress is positively related to mental fatigue. 

 

Relationships between time pressure and challenge/hindrance stress and between challenge/hindrance 

stress and individual performance were proposed. This means that challenge/hindrance stress may play 
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a mediating role in the time pressure-individual performance relationship. Thus, time pressure causes 

challenge/hindrance stress, which in turn causes an individual performance change. The mediation 

may be full or partial. Full mediation refers to the situation in which the relationship between time 

pressure and individual performance disappears when the mediator is introduced (Hair et al, 2006). 

This would mean that challenge/hindrance framework explains the entire effect of time pressure on 

performance. Partial mediation means that the direct effect between time pressure and individual 

performance is still believed to be significantly different from zero after controlling for the 

challenge/hindrance stress. This suggests that there are other mediating variables that were not taken 

into account in this study. In other words: 

H2h: The challenge/hindrance framework functions as a mediator in the time pressure – individual 

performance relationship.  

5.2. Individual Temporal Characteristics 
This study proposes a moderating role of individual temporal characteristics on the time pressure-

stress-individual performance relationship. This means that the effect of time pressure on 

challenge/hindrance stress and the effect of challenge/hindrance stress on individual performance 

depend on an individual’s temporal characteristics.  

 

Stress often originates from perceptions of time. If people have different perceptions of time, they are 

also likely to have a different experience of stress resulting from that perception of time (Rastegary 

and Landy, 1993). Therefore, the relationship between time pressure and challenge/hindrance stress is 

influenced by individual temporal characteristics. Also, the relationship between challenge/hindrance 

stress and performance may be different. For people with different temporal characteristics, the 

experienced challenge/hindrance stress may have a stronger or weaker relationship with individual 

performance. Very little is known about the moderating effects of individual temporal characteristics, 

but some first attempts to predict relations can be done. 

 

Regarding pacing style, it is likely that people with a steady action pacing style want to avoid stress as 

much as possible. A possible reason for this is that they may see it as a hindrance. This means that the 

relationship between time pressure and hindrance stress may be strengthened. On the contrary, the 

relationship between time pressure and challenge stress may be weakened. People who prefer a U-

shaped or deadline action pacing style both tend to do much work close to the deadline, so one could 

state that they are better at dealing with time pressure. They may be more likely to see it as a 

challenge. This would mean that the relationship between time pressure and challenge stress is 

strengthened. However, this is all speculation and therefore more specific hypotheses will not be 

posed. Influences of an individual’s pacing style are expected on two relationships: the relationship 

between time pressure and challenge/hindrance stress and between challenge/hindrance stress and 

individual performance. The following hypotheses can be formulated: 

H3a: An individual’s pacing style influences the relationship between perceived time pressure and 

experienced challenge and/or hindrance stress. 

H3b: An individual’s pacing style influences the relationship between challenge and/or hindrance 

stress and individual performance.  

 

Time urgency is associated with time related behaviors, including time awareness and the scheduling 

of tasks. Moreover, time-urgent individuals tend to constantly check the status of time remaining by 

attending carefully to the passage of time (Waller et al, 2001). They perceive time as their enemy and 

set themselves in opposition to it (Price, 1982). Furthermore, they tend to schedule more activities than 

comfortably fit into the available time (Friedman & Roseman, 1974) and this causes that they are 

chronically hurried (Waller et al, 2001). It is interesting to find out what this means for the relationship 

between time pressure and challenge/hindrance stress and for the relationship between 

challenge/hindrance stress and individual performance. Hypotheses 3c and 3d state: 

H3c: Time urgency influences the relationship between perceived time pressure and experienced 

challenge and/or hindrance stress. 

H3d: Time urgency influences the relationship between challenge and/or hindrance stress and 

individual performance. 
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Polychronicity involves the extent to which people like or dislike doing more tasks at once. People 

who prefer to complete one task before becoming involved with another task are said to have a 

monochronic orientation, whereas people who prefer to be involved with several tasks at once have a 

polychronic orientation (Slocombe and Bluedorn, 1999). Slocombe and Bluedorn (1999) argue that 

polychronicity preferences manifest themselves in actual polychronic behaviors. Kaufman et al 

(1991), in turn, revealed significant positive correlations between individuals' stated polychronicity 

preferences and self-reported time-use activity statements. Because polychronicity influences how a 

person deals with time, it is very well imaginable that polychronicity also affects the relationship 

between time pressure and challenge/hindrance stress and the relationship between 

challenge/hindrance stress and individual performance. The following is hypothesized:  

H3e: Polychronicity influences the relationship between perceived time pressure and experienced 

challenge and/or hindrance stress. 

H3f: Polychronicity influences the relationship between challenge and/or hindrance stress and 

individual performance. 

5.3. Leadership  
This study proposes a moderating role of the perception of good leadership on the time pressure-

stress-individual performance relationship. This means that the effect of time pressure on 

challenge/hindrance stress and the effect of challenge/hindrance stress on individual performance may 

depend on the score on the perception of good leadership.  

 

Leaders are often the ones to set deadlines and to determine the tasks that have to be performed. 

Hence, they have the ability to affect the amount of time pressure. As leaders are also in the position to 

offer support, it is fair to state that a leader’s behavior can influence the relationship between time 

pressure and challenge/hindrance stress.  

Offermann and Hellmann (1996) conclude from a study among 343 leaders that leader behaviors relate 

to the degree of stress experienced by their staffs. They distinguished between two types of behavior: 

instrumental behavior (i.e. making one’s work life easier) and emotional behavior (i.e. ease of talking 

with) (Offermann and Helmann, 1996). Both lead to a lower level of stress.  

In terms of the challenge/hindrance stress framework, Chong and colleagues (2007) found that 

management can influence the perceived time pressure: management support is negatively associated 

with hindrance time pressure and positively associated with challenge time pressure (Chong et al, 

2007). Therefore, a moderating role of the perception of leadership in the relation between time 

pressure and challenge/hindrance stress is proposed. 

H4a. The perception of good leadership weakens the relationship between time pressure and 

experienced challenge and/or hindrance stress. 

 

It is also expected that a leader can influence how the experienced challenge or hindrance stress relates 

to performance. Literature (e.g. Sarin and Mcdermott, 2003) has shown that adequate leadership in 

NPD has positive effects on performance. Therefore, it is expected that positive effects of experienced 

(challenge) stress get even more positive. Furthermore, negative effects of experienced (hindrance) 

stress are also influenced positively. This means that the negative effect from hindrance stress on 

performance is predicted to become weaker. The following hypotheses are formulated: 

H4b: The perception of good leadership strengthens the relationship between experienced challenge 

and/or hindrance stress and individual performance.  

 

Finally, the perception of leadership is also predicted to have a direct positive effect on individual 

performance.  Positive effects of leadership in NPD were found in numerous studies (e.g. Sarin and 

McDermott (2003) and Van de Ven & Chu (1989)). Although little is known about the effects on 

individual performance regarding teamwork and taskwork, it is expected that both are influenced 

positively. Therefore, hypothesis 4c states: 

H4c: The perception of good leadership is positively related to taskwork and teamwork. 
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6. Methods 
This chapter gives insight in how the research was conducted. A distinction between the qualitative 

and the quantitative methods is made. For both parts of the study, procedures, participants, measures 

and the procedures in data analysis are discussed.   

6.1. Qualitative 
Interviews were conducted to give the researcher a deep understanding of the processes at CLS. Of 

course, time pressure is the central issue.  

6.1.1. Procedures 

A selected group of participants (see next subchapter) was asked for a 30-minute time slot via Outlook 

planner. They were given some questions to take into consideration in advance. Interviews were semi-

structured; some concrete questions served as a guideline, but most questions came up spontaneously 

during the interviews. The conversations were recorded and typed out afterwards, in order to be able to 

keep full attention during the interviews. 

6.1.2. Participants 

To get a view that is as complete as possible, some selection criteria were made to get an adequate 

sample. The sample should contain: 

• people from all different CLS projects; 

• team leaders as well as other team members; 

• people with different functions. Team members were active in the following areas: project 

management, quality, hardware, software. All areas should be represented in the sample. 

 

Applying these criteria, the following list of people was made up: 

• Three integral project managers, who are the overall leaders of the following projects: 

Mondriaan, Amanda, Living colors mini); 

• A quality leader, who is responsible for quality issues across projects; 

• Three architects who were involved in different disciplines (software, hardware). 

• Three engineers who were also involved in different disciplines (software, hardware). 

• A technology platform manager, who is involved in technology across projects.  

 

6.1.3. Measures 

Some questions that were sent in advance involved the following: 

- the extent to which one experienced stress at work; 

- how one copes with this stress; 

- what circumstances make someone experience positive/negative stress? 

- what factors lead to time pressure?  

 

6.1.4. Data analysis 

The recorded data was typed out. Specific answers that relate to the same issue were grouped. A 

search for consistencies was done and deviating answers were put in perspective.  
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6.2. Quantitative  
Questionnaires were used to perform the quantitative part of the study. This method is suitable for 

analyzing relationships between the answers of all employees.  

6.2.1. Procedures 

To give quantitative insight into the research questions, repeated measures were used. This is suitable, 

because time pressure and its effects are measured at different points in time. In this way, the results 

get more reliable. Another reason why this kind of measurement can be applied is that pressure may 

vary at different points in time.   

The quantitative research consisted of two parts: first, there was a questionnaire (to be filled out at the 

beginning of the study) containing all elements that were expected to remain stable over the research 

period. Second, a survey was filled out during four weeks at the end of the week. In this survey, 

variables that were expected to fluctuate over time were measured. Figure 6.1 gives an overview of 

which constructs were measured in the initial questionnaire and which were measured in the weekly 

questionnaires. The variables were measured using a 5-point Likert scale. 
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Figure 6.1: General level and week-level measures 

 

Basically all employees at CLS, 32 in total, were asked to participate in the research. Two of them –

the secretary and the overall leader- were excluded because the processes that affect their work are 

very different from the rest of the department. One of the employees was on holiday during three out 

of the four weeks of data collection and he was therefore excluded as well. The remaining 29 were 

invited to participate in an official announcement of the research, sent via e-mail. Also, an e-mail 

containing a personal identity number was sent, in order to be able to treat the data anonymously. 

Initial and weekly questionnaires were handed over personally and a specific time for collecting them 

was set. If people had not filled out the questionnaire at that time, they were personally reminded to do 

so as soon as possible. A reminder e-mail was sent to people who were not present. To stimulate 
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response, the respondents were given a piece of pie with the collection of the second last survey. 

Remarkably, this raised the spontaneous delivery by approximately 200%. 

Data was entered in SPSS by hand. To prevent mistakes in this procedure, after every page of 

questions, it was checked whether the survey and the data file were still synchronic. After having 

entered all data, a sample of 30 values was checked for consistency between the raw data (the suverys) 

and the data file. None were found.   

6.2.2. Participants 

No less than 26 Out of the remaining 29 employees participated in the research, which gives a 

response rate of 90%. The three employees that chose not to participate named various reasons: one 

was too busy, one found the questions too difficult and one stated that the questions were too personal. 

In the sample 92.3% percent were male, 7.7% were female. The respondents were aged between 29 

and 59, with a mean of 40.4 years old.    

 

6.2.3. Measures – general level 

Crohnbach’s Alpha was used to measure the reliability of the variables. It is a value between 0 and 1 

to assess the consistency of the scale. The higher the value, the higher the reliability of the scale. The 

generally agreed upon lower limit for Crohnbach’s Alpha is 0.70 (Hair et al, 2006). Nevertheless, in 

exploratory research it may decrease to 0.60 (Hair et al, 2006). For constructs that scored too low on 

alpha, it was investigated whether deleting one or more items could raise the alpha. If less than three 

items were left in the scale after the deletion, the item was taken out of the analysis. If a score >.70 

was reached, no more items were deleted to increase the alpha.   

 

ITC: Time urgency refers to “the attitude that temporal resources are scarce and must be 

conserved, resulting in a preoccupation with passing time, deadlines, and the rate at which tasks must 

be performed.” (Mohammed & Harrison, 2008). Six items were taken from Landy and Rastegary 

(1991) to measure time urgency. A 5-point scale ranging from 1) strongly disagree to 5) strongly agree 

was used for answering these items. One of the items is “I find myself hurrying to get to places even 

when there is plenty of time.” Crohnbach’s alpha of the scale was .18. Deleting two items -questions 

12 and 14- from the scale resulted in an alpha of .43, but this was still too low. Therefore, time 

urgency was excluded from further analysis. 

ITC: Polychronicity. Polychronicity is the extent to which individuals prefer to be engaged in 

more than one tasks at exactly the same point in time (Mohammed & Harrison, 2008). A score on 

polychronicity was generated by using the items that were developed by Slocombe & Bluedorn 

(1999). The scale ranged from 1) strongly disagree to 5) strongly agree. A sample item was “I would 

rather complete an entire project every day than complete parts of several projects.” Crohnbach’s 

alpha was .39. When question 19 was excluded, the alpha became 0.82. The deleted item stated “I 

would rather complete an entire project every day than complete parts of several projects.” Possibly 

the respondents have misunderstood the question or have based their view on the thought that 

completing a project every day is impossible. Although this scale has proven its scientific value and 

therefore it is best to keep it in tact, the item was deleted because of the significant increase in 

reliability of the measure.  

ITC: Pacing style was referred to as “the way an individual generally uses his or her time 

under deadline conditions” (Gevers et al, 2006: 55). Three different types of pacing style were 

distinguished: deadline action, steady and U-shaped pacing style. This study adopted a 12-item 

measurement scale developed by Gevers and colleagues (2008). Each of the three pacing styles was 

dealt with in four questions. A 5-point scale ranging from 1) strongly disagree to 5) strongly agree was 

used for answering these items. Appendix II gives an overview of all the items and indicates which 

specific item is related to deadline action, steady action or U-shaped pacing style. Sample items were: 

“I start projects right away and finish the work long before the deadline (reverse scored for deadline 

pacing style.)” and “I work steadily on tasks, spreading my work out evenly over time” (steady action 

pacing style). Crohnbach’s alpha for Deadline action pacing style was 0.51, for Steady action pacing 

style it was 0.55 and for U-shaped pacing style it is 0.77. The first two styles have a reliability that is 

too low. However, they can still be used for calculation and the low Alpha’s were accepted because 
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the scale is still under construction. However, in the analysis it was taken into account that this can 

influence the size of the relationships with other variables.  

 Leadership. Leadership is measured by items that were taken from the Leadership 

Development Pack, developed by Philips. This package contains 48 items, divided over three 

categories: ‘demands top performance’, ‘inspires commitment’ and ‘develops self and others’.   The 

first is subdivided in ‘leads by example’, ‘provides direction’ and ‘tackles performance issues’. 

‘Inspires commitment’ is subdivided in ‘communicates and influences effectively’, ‘builds 

relationships and fosters teamwork’ and ‘motivates others’. Last, ‘develops self and others’ is 

subdivided in ‘coaches and develops others’, ‘develops oneself’ and ‘stimulates learning and manages 

knowledge’.  

Each of the nine categories contains several items, which are listed in appendix II. A 5-item scale 

ranging from 1) strongly agree to 5) strongly disagree is used. Table 6.1 gives an overview of the 

items in each categories, the initial Crohnbach’s alpha, the items that were taken out of the analysis, 

and the final alpha in which this resulted. 

  

Category Constructs ααααintitial Deleted itemnrs αααα 

Leads by example. .69 6 .73 

Provides direction .50 11 .61 

Demands top 

performance 

Tackles performance issues .63 13, 14, 15 .71 

Communicates and influences effectively .79 None .79 

Builds relationships and fosters teamwork .74 31
1
  .80 

Inspires commitment 

Motivates others  .65 None  .65 

Coaches and develops others .78 37
2
  .86 

Develops oneself .59 All  

Develops self and 

others 

Stimulates learning and manages 

knowledge 

.72 44
2 

.78 

1) Taken out because it has a negative item-total correlation. 
2) Taken out because corrected item-total is too low. 

Table 6.1: Leadership variables 

There are too many different variables to test all the moderating relationships. Using 9 moderators is 

too much due to time and space restrictions. Therefore, our aim is to reduce the number of variables. A 

correlation table is generated to get insight in how the different leadership aspects related to each 

other. The correlation number is a number between 0 and 1, where 1 states the outcome of variable Y 

can perfectly be predicted by the outcome of variable X. Significant high correlations are found 

between items 4 and 5 and between items 4 and 9. Remarkably, “communicates and influences 

effectively” (item 4) is involved in both relations.  

Moreover, it is reasonable to state that the communicating and influencing of a leader is related to 

every other aspect of leadership. Obviously, a leader will always have to communicate in order to 

perform well in any other aspect of leadership. It is also likely that this communicating and 

influencing effectively plays a role in the time pressure–challenge/hindrance stress-individual 

performance in an NPD-team context.  Furthermore, “communicates and influences effectively” 

scored high on Crohnbach’s Alpha and no items had to be deleted. Because of these reasons, we chose 

to use this variable for further analysis. Hence, in the rest of the text “leadership” refers to 

“communicates and influences effectively”.   

 

6.2.4. Measures – week level 

Again, Crohnbach’s alpha was calculated to test the reliability of the constructs. The week level 

measurements were done four times, which means that for each item, four values are given by the 

same respondent. This could affect the consistency. Therefore, per variable four different alpha’s were 

calculated. The four alpha values that are given for each construct correspond with t=1,2,3,4, 

respectively. 

Amount of time pressure perceived on a given day. The amount of perceived time pressure is 

essential in this research. It was measured using four items taken from Gevers et al (2001). They were 
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translated from Dutch and a comment that stated that they only concern experiences of the last week 

was added. A sample item was: “To what extent did you feel you had too much work to do in the time 

that was available”. The following response categories were used: 1) not at all, 2) to a small extent, 3) 

to a moderate extent, 4) to a high extent and 5) to a very high extent. Appendix II lists the items that 

were used. Crohnbach’s alpha’s were respectively 0.95, 0.92, 0.94 and 0.95. 

Challenge stress. Three items were adopted from Lee and colleagues’ (1995) scale for 

deadline challenge. They reflect whether the time pressure is experienced as positive. A sample item is 

“this week I enjoyed the excitement of working under time pressure.” It was made clear that the items 

concern only one week. One extra item was created for this study: “the challenge of meeting the 

deadline gave me an energy boost”. A 5-point scale ranging from 1) strongly disagree to 5) strongly 

agree was used. Crohnbach’s alpha’s were respectively 0.95, 0.92, 0.98 and 0.97. 

Hindrance stress.  A scale measuring to which extent time pressure is experienced as negative 

was not available. Therefore, seven items were created for this study; two examples are “Due to the 

time pressure, I felt I did not do as well as I could have” and “I kept worrying about meeting the 

deadline”. A 5-point scale ranging from 1) strongly disagree to 5) strongly agree was used for 

answering these items. Crohnbach’s Alpha’s were respectively 0.92, 0.95, 0.96, 0.94. 

Taskwork: Taskwork was measured on three dimensions, i.e. creativity, individual learning, 

and quality. Creativity was measured using four items from Miron and colleagues (2004). The items 

were adapted to make clear that they only reflect a domain of one week. A sample item is “This week 

I had a lot of creative ideas”. Two items from George and Zhou (2001) were added: “This week I 

proposed new procedures to improve quality” and “This week I proposed new ways to perform tasks”. 

The scale ranges from 1) (almost) never to 5) very often. Crohnbach’s Alpha’s were 0.45, 0.86, 0.90 

and 0.82. On t1 the value is too low and therefore results should be interpreted with care.  

Individual Learning. For individual learning, a 4-item scale by Taris and Kompier (2005) was 

used. The items were translated from Dutch and were adapted to focus on individual learning in a 

specific week. The scale ranges from 1) (almost) never to 5) very often. A sample item is “this week, I 

was stimulated to gain new knowledge/skills”. Crohnbach’s Alphas were .74, .83, .84 and .90. 

Quality. Three items measuring quality were taken from Roe and colleagues (2000). They 

were also adapted for the week-level. A sample item was “Compared to the requirements, I obtained 

good results this week.” Two extra items were developed for this study: “I think I deserve a good 

evaluation from my supervisor for the work I did this week” and “I think I can be satisfied with the 

quality of the work I produced this week.” The items were measured using a 5-point scale ranging 

from 1) strongly disagree to 5) strongly agree.  Crohnbach’s alpha at t1 was .68. However, after item 3 

“There are a few, if any complaints about the quality of the work I did this week.” was deleted, this 

alpha was .72. Other week-level alphas were: .71, .84, .89.  

Mental fatigue. Four items were taken from Schaufeli and Van Dierendonk (1999) and were 

translated from Dutch and adapted for the week-level. The 5-point scale ranged from 1) (almost) never 

to 5) very often. One of the items used was “I feel burned out because of my work during this week”. 

Crohnbach’s Alphas are 0.82, 0.55, 0.75 and 0.82. On t2 the value is too low and therefore results 

should be interpreted with care.  

Teamwork. In the chapter on research questions, Stevens and Campion’s (1994) KSAs were 

introduced. Taggar and Brown (2001) built on this theory and developed a comprehensive 

performance appraisal instrument for assessing individual team member behavior on problem-solving 

tasks. In their Behavior Observation Scale (BOS) they define several facets of teamwork and a list of 

46 corresponding items to measure these. However, for the sake of brevity, only the items that were 

most relevant for the context of this study were adopted. Also, two items on team meetings were 

joined and reformulated as “This week, I came well-prepared to team meetings.” The items were 

measured using a 5-point scale ranging from 1) strongly disagree to 5) strongly agree. For items that 

involve conflict and meetings, an option “not applicable” was added, for the case that there was no 

conflict or team meeting. Factor analysis (Appendix IV) indicated that the teamwork items formed two 

dimensions which were denoted as ‘meetings’ and ‘steering’. Each was measured with 5 items. 

Crohnbach’s Alpha’s for Teamwork: meetings are .50, .72, .80, .61. The following values were found 

for teamwork: steering: .67, .60, .62, .62. 
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6.2.5. Data analysis 

First, the data was checked for missing values. If an item missed more than 30 percent of the values, 

the item was considered to be unreliable. All items in the study miss less than 5 percent.  

The data was also checked for outliers, but there were only few. Outliers can represent important and 

actual cases that indicate certain relationships. It is well conceivable that one individual is more 

extreme than the other. Besides, there are too few observations to delete any. Therefore, it was decided 

to keep all outliers in the analysis.  

 

Second, exploratory factor analysis was used to check whether respondents adequately differentiated 

between time pressure, challenge stress, and hindrance stress.  

The Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy indicates whether or not the 

variables are able to be grouped into a smaller set of underlying factors (Hair et al, 2006). High values 

(close to 1) indicate that a factor analysis may be useful, values lower than .50 indicate that the results 

are not useful (Hair et al., 2006). In this case, KMO was .916.  

Bartlett’s test of sphericity tests the presence of correlations among variables. It provides the statistical 

significance that the correlation matrix has significant correlations among at least some of the 

variables. The test is desired to be significant, as it is expected that there are relationships between the 

variables. The test was indeed significant (P<.001). Principal component analysis method for 

extraction was used. Rotation was used to obtain a simpler and pragmatically more meaningful factor 

solution (Hair et al, 2006). The choice for an oblique factor rotation was made, because it also 

identifies the extent to which each of the factors is correlated (Hair et al, 2006). In SPSS, this was 

done by choosing for the ‘direct oblimin’-method. 

A scree plot was generated. This was derived by plotting the latent roots against the number of factors 

in their order of extranction (Hair et al, 2006). The point at which the line begins to straighten out is 

considered to indicate the maximum number of factors to extract (Hair et al, 2006). In this case, this 

number was 3. The patten matrix showed that there were three factors: one containing the four time 

pressure items, one containing the four challenge stress items and one containing the seven hindrance 

stress items. This means that the analysis could be continued with three separate concepts. 

 

As stated, for each participant data were available on two levels: the general level (leadership, 

deadline action pacing style, steady action pacing style, U-shaped pacing style and polychronicity) and 

the week level (time pressure, challenge stress, hindrance stress, creativity, individual learning, 

quality, teamwork meetings, teamwork steering and mental fatigue). The study only concerned 

relationships between week-level variables or between general-level and week-level variables. For 

analyzing these, multilevel analysis –also known as hierarchical linear modeling (HLM)- was used. 

Since multilevel analysis takes into account the dependence of weak-level measurements within the 

general-level data, this method is most appropriate (Snijders & Bosker, 1999). As it was necessary to 

analyze week-specific effects, week-level data is centered around the person-mean and general-level 

data is centered around the grand mean. The centered week-level data then gave the deviation a 

respondent showed in a certain week compared to the respondent’s mean score over four weeks. The 

general level data gave a respondent’s deviation from the mean score of the department.  

Each of the HLM analyses involved three steps: 

1) Calculate a null model. A null model was estimated. This is an empty model without any 

independent variables and it therefore acts as a baseline against which any model containing 

independent variables can be compared (Hair et al, 2006). Model estimation fit is measured 

with the value of –2 times log the likelihood value, referred to as –2LL (Hair et al, 2006). It is 

used to compare between equations for the change in fit. (Hair et al, 2006) 

2) Calculate a proposed model. This model (Model 1) includes the independent variable to be 

tested in the model. If this improves the model fit from the null model, it results in a lower –

2LL value. It is also checked whether there is a significant contribution of the inserted 

variable. For hypotheses that predicted a direction, a one-sided test is done. This means that a 

p-value of .10 is required. For hypotheses that only predict a relationship (in this study 

individual temporal characteristics), the test is two-sided, which implicates that a p-value of 

.05 is required. 
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3) Assess –2LL difference. The last step is assess the statistical significance of the –2LL value 

between the two models (null model versus proposed model). This is done using a chi-square 

test (degrees of freedom are equal to the number of added variables, always 1 in our case). If 

the statistical tests supports significant differences, we can state that the set of independent 

variables in the proposed model is significant in improving model estimation fit (Hair et al, 

2006). 

 

Hypothesis 2h predicts mediation. This was tested using a method suggested by Mathieu and Taylor 

(2007). According to this procedure, mediation only occurs if four conditions are met: (a) the 

independent variable should be related to the mediator variable (challenge stress / hindrance stress); 

(b) the independent variable should be related to the dependent variable; (c) the mediator variable 

should be related to the dependent variable; (d) if both the independent variable and the mediator 

variables are entered in one model predicting the dependent variable, the relationship between the 

independent variable and the dependent variable disappears for full mediation. If not, a Sobel test is 

used to reveal partial mediation. The latter is defined as “the effect when a relationship between a 

predictor and an outcome is reduced but remains significant when a mediator is also entered as an 

additional predictor” (Hair, 2006: 844). 

 

To test moderation (as hypothesized in H3a-H3f, H4a and H4b), a moderator variable was added to the 

model containing the intercept and the independent variable. This results in model 2. After that, the 

interaction effect between the independent variable and the moderator was added, leading to model 3. 

The models that were used repeatedly involved the relationships that were shown in figure 6.2. 

The –2LL difference is assessed as described in the steps above. If the interaction effect leads to a 

significant model improvement and the interaction effect is significant, there is moderation. 

Subsequently, the significance of the simple slopes is tested to find out whether each individual 

interaction line is significant. This is done using the tool created by Preacher and colleagues (2006). 

The significance is tested for two values of the moderating variable: +1SD en -1SD. 

 

Figure 6.2: Hierarchical Linear Modeling 
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7. Results (Qualitative) 
 

This chapter describes the results of the qualitative study; the interviews. When reading this section, it 

is important that the reader keeps in mind that not every statement will hold for every employee within 

CLS. However, even if only a limited number of people have a certain opinion, it may still be 

valuable. The chapter elaborated on what factors lead to time pressure. During the qualitative analysis, 

it became clear that a distinction has to be made between two levels when discussing time pressure. 

First, there is the project level. This is the bigger picture of projects and the scope is one year. Second, 

the tasklevel reflects pressure on the level of tasks that take no more than a few days. During the 

research, two specific issues that cause pressure in tasks were brought to light: the e-mail culture and 

the meeting culture. These two items are dealt with in separate sections.  

Last, people were asked for causes of challenge stress and hindrance stress. Knowing the causes 

allows us to be able to optimize the one and/or minimize the other.  

 

7.1. Time pressure on project level 
This subchapter elaborates on time pressure on project level. A project is built up in tasks, which will 

be dealt with in the next subchapter.  

As a consequence of the budget structure at Philips, projects typically take a year. The period from 

January till December is always the time horizon on which budgets are built. Therefore, there is a 

general variation in time pressure throughout the year.  

 

Because of the budget structure, investors intend to have returns on 

their investment in the same year the investment is done. This means 

that a product has to be placed in the market during the same year in 

order to generate money. To realize this, projects should finish around 

September. The consequence is that a project is usually squeezed into a relatively short time frame. 

Project leaders often perceive the resulting targets as unrealistic and very aggressive.  

 

In a project, time pressure varies for certain disciplines at different points in time. For instance, in the 

beginning much pressure lies on the determination of specifications, which leads to pressure on 

architects. After that, engineers become more important. To illustrate the differences, three typical 

roles are distinguished: 1) project leaders, 2) architects and 3) engineers.  

 

Project leaders are in charge of a project. Typically, there is time pressure on them throughout the 

bigger part of the year. In the beginning the leader sets up the project and is involved in a lot of 

communication internal and external to the department.   

When the project is executed, team members have to be steered continuously, which means that time 

pressure remains high. However, when the development is ready –somewhere around September- the 

pressure decreases significantly. At this point, there is a transition of the product to manufacturing, 

which is outside the boundaries of the department. Of course, the exact timing of this turning point is 

also dependent on the project. Towards the end of the year pressure rises again, because budget 

requests for the upcoming year have to be finished. Figure 7.1 gives a graphical overview of this trend. 

 

Second, architects are involved in designing what the product will look like. In the beginning of a 

project, there is much pressure; specifications have to be determined, various options are generated 

and choices on design parameters are made. After this is finished, pressure decreases and during a 

short period it is lower. During this time, the architect has to make sure conceptual integrity is 

maintained. This means that it is guarded that the product does not deviate from the initial 

specifications. The pressure starts to rise again once different sub-parts of the product are finished and 

have to be integrated. Finally, around September/October time pressure decreases again because 

projects are finished. In figure 7.2, the amount of time pressure over a year is shown for an architect. 

“Not a single project 

within CLS has a 

realistic schedule” – 

CLS employee 
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      Figure 7.1: Time pressure for a project leader        Figure 7.2: time pressure for an architect 

 

Engineers are involved in the development of the products. This may be hardware, software or 

mechanics. In the beginning, time pressure is low for these employees. Projects are in the concept 

phase and the specifications are unclear. Moreover, it is unclear what features are to be included in the 

product. Therefore, it takes some time before a start can be made. An interesting dilemma with respect 

to this issue is that the marketing department tries to delay this point as long as possible, in order to get 

more market information first. However, the developers need the certainty about features and 

specifications to prevent that what they are doing is abandoned at a later stadium. Again, also for 

people active in engineering, the time pressure decreases once the project is finished and when 

production starts.  Figure 7.3 shows this.  
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Figure 7.3: Time pressure for engineers 

 

7.2. Time pressure on task level 
Time pressure on a task level occurs when an employee has problems finishing off a task on time. 

First, we will elaborate on time pressure in general. Some people state that time pressure is always 

there, meaning that time pressure would hardly or not decrease if people were given additional time. 

This was party underlined by the respondents in this research. Some stated that their working pace 

would decrease in the beginning, still having time pressure towards the end as a consequence. Another 

argument why time pressure would not decrease if people were given more time is that they would 

want to perform better in order to optimize the result. In one of the surveys people were asked to rate 

the extent to which time pressure would decrease if they were given more time on a rate of 1-10. The 

average answer was 4.07 (SD=2.20).  

On the contrary, people were also asked whether time pressure would increase if they were given less 

time. According to respondents this would make them take shortcuts and take decisions in a (too) 

pragmatic way, taking the risk the decision will be wrong. Again, all respondents were asked to rate 

the extent to which time pressure would increase if they were given more time on a rate of 1-10. This 

resulted in an overage of 6.44 (SD=2.08). 
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The interviews were also aimed at finding out what could cause that a task’s time gets under pressure. 

Three root causes can be distinguished: a person may take longer than planned due to own capacity or 

competence, the estimation of the task duration may be wrong, or a person may not get the time that 

was intended, due to interruptions. These three will be dealt with in the following paragraphs. If time 

pressure in a task gets very high, the cause can also be a combination of the three. The causes are also 

shown in the following Ishikawa-diagram. 

 

 

Figure 7.4: Ishikawa diagram time pressure on task level 

7.2.1. Person takes longer than planned (intrinsic) 

A person may take longer than planned to complete a task. This category deals with causes that are 

intrinsic to the person. In other words, the competence of that person is estimated wrong. Not 

everybody is equal and not everybody excels in the same tasks. One respondent stated that there can 

be a factor 20 difference in the speed with which software engineers work. Note that this number 

could not be confirmed, so it should be treated cautiously. However, it clearly shows that individual 

differences are perceived. 

There are some implicit mechanisms at CLS to prevent that persons take too much time to complete a 

task. For instance, relatively new employees may get less complex tasks than more experienced 

people.  

Another issue that can lead to a situation in which a person takes more time than planned is that 

person’s interest. Though competence may be sufficient, the employee may prefer to do a different 

task that he/she finds more interesting, more fun, or more challenging. This leads to more frequent 

distraction and a slower working pace. 

7.2.2. Tasks estimation is wrong 

Task estimation has different procedures for different teams. Generally, leaders of software, hardware 

and mechanics make the estimations together with the team. An important side effect of estimation 

sessions is that loose ends and risks become much clearer. In software, every individual makes 

estimations and these are compared. If there are highly divergent estimations, this is discussed until 

consensus is reached.  

With this way of estimating, commitment is created. If one has participated in arguing how long a task 

will take, the person will be more likely to commit to that time. Employees estimate the times of 

different tasks before it is known who is going to perform which task. This, however, cannot entirely 

prevent that people may estimate the duration of their own tasks. The suggestion that people might 

have a tendency to give themselves too much time to be certain to finishing the task in time was not 

confirmed. 
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According to respondents, estimations are almost always done by heart. Implicitly, people estimate 

based on what they have done in the past. Some people keep track of how long a task has taken in the 

past, but this is not the standard. Accordingly, there is little or no explicit historical data to base the 

estimations on.  

 

According to the data from the interviews, task estimations can turn out to be wrong due to the 

following reasons: 

Requirements were not fixed. The requirements change after an estimation of the task duration is 

made. A switch back to design or architecture has to be done in order to 

integrate a certain feature.  

Dependencies on others. Some tasks have to be performed sequentially, 

meaning that task A has to be completed before task B can start. If a 

former task has an unexpected delay, the second task will also take more 

time. It is important to stress that these dependencies are only 

problematic if they deviate from the initial plan. In case of hardware, 

suppliers are often late and delay the process. This problem also occurs because of interdependencies 

between hardware and software. If for instance hardware takes longer than planned, software cannot 

progress because it cannot be tested to the full extent. 

Complexity. The task may be more complex than assumed in the estimation.  

7.2.3. Person does not get the time that was estimated (interruptions) 

A task also gets under time pressure if an employee for some reason is not able to spend the amount of 

time that was planned, for instance because of interruptions These interruptions can be infused by 

colleagues with questions, internal and external phone calls, etc. It should be stressed that not all 

interruptions have to be negative, sometimes it is just necessary to interrupt somebody else. 

Nevertheless, some CLS employees perceive the interruptions as annoying and state that they do not 

get their actual tasks done. 

There are two issues that need special attention: e-mails and meetings. Both are of course essential 

parts of an organization, but when used wrong, they can be perceived as a negative interruption. These 

issues encompass more than just interruptions, but are given the attention they deserve. Therefore, 

they are dealt with in the following two separate sections. 

7.2.3.1. E-mail culture 

This section elaborates on the e-mail culture that seems to be part of CLS. Often, respondents 

complain about e-mails they receive. E-mails are often perceived as an interruption of the work. 

Again, it is important to stress that not every employee sees this as a problem. However, there are 

sufficient indications that make the issue worth discussing.  

 

Among some people, the idea lives that e-mails hardly ever contain any important information. In their 

view, important messages are delivered personally. This has also lead 

to a situation in which employees sometimes –dependent on how busy 

they are at that time- have a standard of not reading e-mail. After all, 

important messages will reach them through different channels. This is 

an undesirable situation for two reasons: first, the creation of the initial 

mail was a waste of time and second, the contactor still has to bring the person a personal visit which 

may be more time-consuming. 

  

Furthermore, it annoys people that they receive unnecessary mail; mail about something they are not 

involved in. There appears to be some implicit desire to put many people on the CC-list. This causes 

that some respondents receive very many mails that are not directly addressed to them. As a 

consequence, some employees have decided not to read any e-mail in which they are only at the CC-

list.  

It seems the reply-to-all-button is used too frequently. Respondents indicate that often, a reply to an e-

mail they receive is only relevant for the sender. If one uses reply-to-all, all people that received the 

original mail are interrupted again. Especially when replies only contain information like “(not) 

“People are good at 

estimating their time, but 

find it difficult to estimate 

dependencies.” –CLS 

Employee 

“The e-mail culture at 

CLS is terrible” – CLS 

Employee 
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agreed”, “yes” or something else in that manner, this annoys people and leads to unnecessary 

interruption of their work.  

 

Most people check their mail first thing in the morning, but do not have fixed times during the rest of 

the day to do this. This means that their work is interrupted every time they receive an e-mail. As 

stated, many of these mails are undesirable. Therefore, it is important that this issue is addressed and 

that some improvements are suggested.  

 

It should be noted that part of this issue is outside control of the CLS-department; e-mails may be sent 

from outside the department or even outside Philips. It also may be a Philips-wide problem, but this 

cannot be concluded from these interviews only. 

 

7.2.3.2. Meeting culture 

Meetings can also be seen as an interruption of the regular tasks an employee is performing. A 

distinction between two types of meetings should be made. First, there are regular meetings, which are 

scheduled way ahead and occur once in a certain period of time. Second, there are ad hoc meetings, in 

which people are called together in case some issue that needs immediate attention arises during a 

project. The results presented in this chapter mainly relate to these ad hoc meetings. In this type of 

meetings, often there is little time between announcement and the meeting itself. This leaves no room 

for planning the work. As a consequence, it always leads to an interruption of the current tasks. 

Complaints about meetings were often heard. The issues are not seen as a problem to all employees at 

CLS, but there is a lot of room for improvement. This regards the frequency as well as the 

organization of meetings. Some persons have so many meetings that their time to perform actual tasks 

becomes too limited. One employee gave a concrete example of what the day before the interview 

looked like: in the morning there was a meeting from 10 till 12am. After a lunch break, another 

meeting was planned from 1 till 3pm. The day finished with a meeting from 3.30 till 5pm. Between 

meetings, often there is too little time to effectively perform other tasks.  

 

Two phases can be distinguished: pre-meeting and the meeting itself. Let us first take a look at the pre-

meeting phase. The first decision that has to be made is whether it is necessary to have a meeting in 

the first place. Some people have the idea that others organize meetings while this is not necessary. In 

some cases, this is because they use it as a way to get consultation about their own decisions. This 

means that the meeting is organized for the person’s own interest and that the other attendants do not 

get any wiser by attending it.   

When organizing a meeting, the chairman has to make decisions on who to invite for this meeting. It 

appears that this choice is often underexposed and that there often 

is a tendency to invite too many employees.  

Several respondents stated that they had too many meetings and 

that they sometimes have the feeling that they are present at 

meetings where their presence has no added value. Respondents 

found it hard to determine in advance whether it is worth joining a 

meeting. Involving too many people leads to a lower efficiency 

because discussions take more time.  

Furthermore, sometimes it is not clear what to prepare for a meeting. Mainly in ad hoc meetings, 

which are initiated and convened in a very short time span, this statement holds. There is not always a 

clear agenda and this causes that the targets of the meeting are unclear.  

 

Regarding the meeting itself, often people show up late. A frequently occurring explanation for this is 

that the previous meeting took longer than planned. With this, the second problem is already implicitly 

addressed: in many meetings people do not stick to the intended ending time. Consequently, meetings 

take longer than planned. A possible cause for this is that a chairman is not always sharp on cutting off 

an irrelevant discussion and on sticking to an agenda (that is, if there is an agenda at all). 

Also, afterwards respondents often have the feeling that a meeting could have been shorter.   

 

“As a consequence of (too) 

many meetings I sometimes 

have the feeling at the end of 

the day that I haven’t 

achieved anything”.-CLS 

Emloyee 
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At CLS, there are also so-called townmeetings that are held for two reasons: first, it is an event where 

all CLS employees get together and have the opportunity for an informal chat and drink. Second, it is 

used for information sharing across the department. At the time of the interviews, townmeetings were 

held monthly, but at the time of this printing this has been brought back to bi-monthly. It is striking 

that sometimes there is a search for topics that can be shared. The search indicates that they are 

probably not important enough to come up at first place. Townmeetings also draw out very often and 

some people do not see the use of being present at the entire meeting.  

 

7.3. Stress 
Time pressure and resulting hindrance stress do not seem to be a real problem at CLS. Several 

respondents declared not to feel any negative stress at all. Others, who did experience some hindrance 

stress, stated that it had such a low extent that it did not influence their performance.  

More often, time pressure is seen as a challenge; several people mention that they need the pressure to 

be effective. Also, people said to be more effective towards a deadline. The following two subchapters 

elaborate on the causes on hindrance stress and challenge stress.  

 

7.3.1. Causes of hindrance stress 

Despite the fact that there is little hindrance stress, it is still valuable to shortly sum up what issues 

infuse hindrance stress.  

• Unrealistic targets. If the deadline is not achievable people get the feeling they are fighting a 

losing battle. There may be expectations that cannot be met.  

• Lack of autonomy. If someone is very much constrained in the work order or the output. Also, it is 

perceived as annoying if an employee is told to do something immediately, while it is busy 

performing another (important) task. 

• Conflicting ideas. If colleagues have a very different path in mind to reach the same target.  

Conflicting ideas can also arise between internal and external parties (for instance suppliers).  

• Bad communication. If someone states that something should have been finished, while the person 

was not even aware of the fact that the task should be executed. 

• Lack of information. If people do not understand what they are doing or why they are doing it. 

 

7.3.2. Causes of challenge stress 

Four factors have been found to lead to challenge stress. These can be seen as important indicators for 

maximizing the positive effects of time pressure. 

• Inspiration by others. If colleagues are motivated and work hard, this is an inspiration to the 

employees. 

• Positive feedback. If one receives positive feedback on the work. Getting compliments also leads 

to challenge stress.  

• Achieving targets. If one achieves personal targets or the targets of the team, this leads to a feeling 

of satisfaction and accomplishment.  

• Product success. If the product employees have been working on turns out to be a market success.  

 

7.4. Other findings 
People in the software team are very positive about working with the Agile software development 

process (SCRUM). In this method, time pressure is spread evenly over time. In fact there are very 

many small deadlines of 0.5-3 days. People in the software team also make use of so-called ‘silence-

hours’; hours in which people arranged not to disturb each other.  
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8. Results (Quantitative) 
As stated in the methods section, only ‘communicates and influences and influences effectively’ was 

used for further research concerning leadership. Nevertheless, the remaining variables could also 

provide some useful information. Means, standard deviations and zero-order correlations of all 

leadership items are given in table 8.2 (see next page).   

All scores ranged between 3.38 and 3.79, indicating that leaders are rated reasonable well on all areas. 

It is striking that ‘Stimulates learning and develops others’ correlates significantly with 4 out of 7 

other variables. ‘Builds relationships and fosters teamwork’ even exceeds this number; it correlates 

significantly with 5 other variables. High correlations (>.70) were found between ‘communicates and 

influences effectively’ and ‘builds relationships and fosters teamwork’ and between ‘communicates 

and influences effectively’ and ‘stimulates learning and develops others’.  

 

Means, standard deviations and zero-order correlations among all other variables are presented in 

Table 8.3 (see next page). The average score for time pressure is 2.53, which means that respondents 

on average rated their time pressure between 2 ‘to a small extent’ and 3 ‘to a moderate extent’. 

Although there is no reference group, we can state –based on the answer scale- that this time pressure 

is relatively low. In this light, we can also state that respondents perceived relatively little stress, as the 

average scores for challenge and hindrance stress were 2.80 and 1.96, respectively. Notably, the score 

for hindrance stress is lower than the score for challenge stress.  

Furthermore, it is remarkable that time pressure correlated significantly with all outcome variables, 

except creativity. The correlation with teamwork meetings was negative, whereas all other correlations 

were positive. Challenge stress showed positive significant correlations with individual learning, 

quality, and mental fatigue. A negative correlation was found between challenge stress and teamwork 

meetings. Hindrance stress only correlated significantly with teamwork meetings and mental fatigue, 

negative and positive respectively. 

 

All significant relationships that resulted from the multilevel analysis are shown in table 8.1. An 

overview of all relationships and their results is given in appendix V. 

 

Independent Dependent E(SD) t-test 

Time pressure Challenge stress .79(.14) 5.56*** 

Time pressure  Hindrance stress .49(.09) 5.28** 

Time pressure Quality .16(.08) 2.07** 

Time pressure Teamwork meetings -.19(.08) -2.34** 

Time pressure Mental fatigue .24(.06) 3.78** 

Time pressure*Deadline action pacing style Challenge stress -.59(.28) -2.14** 

Time pressure*Steady action pacing style Challenge stress -.64(.27) -2.38** 

Challenge stress Individual Learning .15(.06) 2.40** 

Challenge stress Quality .19(.05) 3.69** 

Challenge stress Teamwork meetings -.15(.05) -2.97** 

Challenge stress Mental fatigue .10(.05) 2.30** 

Challenge stress*Polychronicity Mental fatigue .09(.15) 2.12** 

Hindrance stress Teamwork meetings -.17(.09) -1.90* 

Hindrance stress Mental fatigue .20(.07) 2.91** 

Hindrance stress*Leadership Individual Learning .69(.25) 2.82** 

Hindrance stress*Deadline action pacing style Quality -.33(.16) -2.06** 
*Correlaton significant at .10 level, 

** Correlation significant at .05 level. 

*** Correlation significant at .001 level. 

Table 8.1: Significant effects found 
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Variable M SD 1 2 3 4 5 6 7 9 

1) Leads by example 3.79 .39 -        

2) Provides direction 3.38 .70 .24 -       

3) Tackles performance issues 3.60 .52 .48* .23 -      

4) Communicates and influences effectively 3.64 .51 .07 .25 .12 -     

5) Builds relationships and fosters teamwork 3.65 .49 .21 .43* .39* .72** -    

6) Motivates others 3.55 .39 .24 .10 .42* .14 .39 -   

7) Coaches and develops others 3.60 .63 -.02 .10 .37 .51** .48* .42* -  

9) Stimulates learning and develops others 3.64 .53 .17 .25 .36 .78** .55** .41** .55** - 

*Correlaton significant at .05 level, 

** Correlation significant at .01 level. 

Table 8.2: Means, Standard Deviations and Zero-Order Correlations Between Leadership variables 

 

 
 Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Moderator 1) Leadership 3.64 .50 -              

2) Polychronicity 2.98 .77 -.20* -             

3) Deadline pacing style 2.91 .49 -.01 -.05 -            

4) U-shaped pacing style 2.83 .68 .22* .18 .11 -           

Moderator: 

Individual 

temporal 

characteristics 5) Steady action pacing style 2.83 .54 .42** -.25* -.05 -.16 -          

Indep.var. 6) Time pressure 2.53 .91 .24* -.02 .00 .01 .19 -         

7) Challenge stress 2.80 1.12 .22* .03 .03 .21* .11 .69** -        Stress 

8) Hindrance stress 1.96 .77 .04 .04 .17 .04 .24* .57** .56** -       

9) Creativity 3.00 .55 .07 .06 .11 .02 .14 -.07 -.04 -.06 -      

10) Individual learning 3.20 .64 .32** -.13 .00 .11 .13 .29** .29** .06 .33** -     

Dep. var 

taskwork 

11) Quality 3.52 .52 .12 -.19 .03 -.11 -.06 .34** .30** .06 .35** .50** -    

12) Teamwork meetings 3.80 .55 .02 .01 -.24* -.11 -.19 -.36** -.38** -.51** .27* .08 .12 -   Dep. var: 

teamwork 13) Teamwork steering 3.53 .45 -.09 -.06 .02 -.14 -.10 .25* .08 -.08 -.01 .01 .23* .08 -  

Dep. var. 14) Mental fatigue 1.96 .66 .06 .09 -.10 -.11 .33** .47** .37** .46** .06 .21* .15 -.37** .16 - 

*Correlaton significant at .05 level, 

** Correlation significant at .01 level. 

Table 8.3: Means, Standard Deviations and Zero-Order Correlations Between Study Variables 

 

 



 

The following table gives an overview of the results on all hypotheses.  

 

 Hypothesis Support 

1a Supported for teamwork meetings 

1b Supported for quality (in opposite direction) 

1c Supported 

2a Supported 

2b Supported 

2c Supported for teamwork meetings (in opposite direction) 

2d Supported for teamwork meetings 

2e Supported for quality and individual learning 

2f Not supported 

2g Supported 

Time 

pressure-

stress-

individual 

performance 

2h Supported  

3a Supported for deadline action pacing style and steady action pacing style 

3b Supported for deadline action pacing style 

3c Not supported 

3d Not supported 

3e Not supported 

Individual 

temporal 

characteristics 

3f Supported for mental fatigue 

4a Not supported 

4b Supported for individual learning 

Leadership 

4c Supported for individual learning 

Table 8.4: Overview of hypothesis 

8.1. Time pressure – stress – individual performance 
Hypotheses 1a-1c and 2a-2h involved the time pressure-stress-individual performance relationship. This 

subchapter elaborates on the results regarding these hypotheses. 

8.1.1. Time pressure – individual performance 

Hypothesis 1a stated that time pressure is negatively related to individual contributions to teamwork. 

Teamwork was expressed in teamwork meetings and teamwork steering. The results are that in case of the 

former, model 1 showed a significant improvement over the null model (∆-2LL = 5.23, P<.05). Time 

pressure showed a significant negative relationship with teamwork meetings (E=-.19, SD=.08, P<0.05). 

This means that the experience of time pressure interferes with an individual’s contribution to team 

meetings. H1a is supported. No significant relationship between time pressure and teamwork steering was 

found. 

Hypothesis 1b stated that time pressure is negatively related to individual contributions to taskwork. 

Recall that taskwork was measured by the following indicators: creativity, individual learning and quality. 

The results are the following: for creativity and individual learning no significant relationships were 

found. Inclusion of time pressure in the model for quality, however, showed a significant improvement 

(∆-2LL = 4.19, P<.05) over the null model. The relationship between time pressure and quality was 

significant (E=.16, SD=.08, P<.05), but, remarkably, this relationship is positive, contrarily to what we 

expected. This means that participants under time pressure scored higher on quality. 

Hypothesis 1c stated that time pressure is positively related to an individual’s mental fatigue. The results 

show the following. With mental fatigue as dependent variable, the model in which time pressure was 

included (model 1) showed significant improvement over the null model (∆-2LL = 13.07, P<.001). Time 

pressure was significantly related to mental fatigue (E=.24, SE=.06, P<.001), indicating that the H1c is 

correct. This means that individuals who experience more time pressure suffer more from mental fatigue.  
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8.1.2. Time pressure – challenge/hindrance stress 

Hypothesis 2a and 2b stated that time pressure is positively related to challenge stress and hindrance 

stress. The results are that regarding the challenge stress, model 1 showed a significant improvement over 

the null model (∆-2LL = 25.78, P<.001). The positive relationship between time pressure and challenge 

stress was highly significant (E=.79, SD=.14, P<.001). Regarding hindrance stress, model 1 also shows a 

significant improvement over the null model (∆-2LL = 23.67, P<.001). A significant positive relationship 

was also found between time pressure and hindrance stress (E=.49, SD=.09, P<0.001). This means that 

H2a as well as H2b are supported. In other words: time pressure is positively related to challenge stress as 

well as hindrance stress.  

8.1.3. Challenge/hindrance stress – individual performance  

Hypothesis 2c stated that perceived challenge stress is positively related to an individual’s contribution to 

teamwork. The following results were found: taking teamwork meetings as dependent variable, Model 1 –

in which challenge stress is added- showed a significant improvement over the null model (∆-2LL = 

11.87, P<0.001). Challenge stress was related to teamwork meetings (E=-.15, SD=.05, P<.05), but in the 

opposite direction than hypothesized. This means that the experience of challenge stress reduces the 

individual’s contribution to teamwork meetings. No relationship was found between challenge stress and 

teamwork steering. 

Hypothesis 2d stated that perceived hindrance stress is negatively related to individual contribution to 

teamwork. The following results were found: taking teamwork meetings as dependent variable, Model 1 

showed a significant improvement over the null model (∆-2LL=3.88, P<0.05). Furthermore, hindrance 

stress had a significant relationship with teamwork meetings (E=-.17, SD=.09) and this is in line with 

H2d. This means that respondents scoring high on hindrance stress, scored lower on teamwork meetings. 

No relationships were found for teamwork steering as dependent variable. 

Hypothesis 2e stated that perceived challenge stress is positively related to individual contribution to 

taskwork. The following results were found: taking individual learning as dependent and challenge stress 

as independent variable, model 1 showed a significant improvement over the null model (∆-2LL = 4.38, 

P<.05).  The relationship between challenge stress and individual learning was also significant (E=.15, 

SD=.06, P<.05). Furthermore, a relationship between challenge stress and quality was also found (E=.19, 

SD .05). The model that introduced challenge stress showed a highly significant improvement over the 

null model (∆-2LL = 14.23, P<.001). This means that H2e is supported; respondents that scored high on 

challenge stress, scored high on individual learning and quality. For creativity as dependent variable, no 

relationships were found. 

Hypothesis 2f stated that perceived hindrance stress is negatively related to individual contribution to 

taskwork. Significant model improvements were not found for any of the three indicators for taskwork. 

Therefore, this relationship was not supported. 

Hypothesis 2g stated that perceived hindrance stress is positively related to mental fatigue. The following 

results were found: taking mental fatigue as dependent variable, model 1, including hindrance stress 

showed significant improvement over the null model (∆-2LL = 8.51, P<0.05). Hindrance stress was 

positively related to mental fatigue (E=.20, SE=.07, P<.05), meaning that participants that perceived 

much hindrance stress scored higher on mental fatigue.  

Remarkably, a similar effect was also found for challenge stress. The model including challenge stress  

showed significant improvement over the null model (∆-2LL = 5.24, P<.05). As with hindrance stress, 

challenge stress was also positively related to mental fatigue (E=.24, SE=.06, P<.05). This means that 

both challenge and hindrance stress were associated with higher levels of mental fatigue.  

 

8.1.4. Time pressure – challenge/hindrance stress – individual performance  

Hypothesis 2h predicted mediation of the challenge/hindrance framework in the time pressure – 

individual performance relationship. To test this mediator effect, the procedure suggested by Mathieu and 

Taylor (2007) is followed. According to this procedure, mediation only occurs if four conditions are met: 

(a) the independent variable (time pressure) should be related to the mediator variable (challenge stress / 
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hindrance stress); (b) the independent variable (time pressure) should be related to the dependent variable 

(creativity / individual learning / quality / teamwork meetings / teamwork steering / mental fatigue) ; (c) 

the mediator variable should be related to the dependent variable; (d) if both the independent variable and 

the mediator variables are entered in one model predicting the dependent variable, the relationship 

between the independent variable and the dependent variable disappears for full mediation. If not, a Sobel 

test is used to reveal partial mediation. The following results were found: following these steps, we first 

tested condition a; whether time pressure was related to challenge and hindrance stress. As shown in H2a 

and H2b, this was confirmed.  

Relationships that met condition b (whether time pressure was related to the various measures of 

individual performance) were the following: time pressure – quality (see H1b), time pressure – mental 

fatigue (see H1c) time pressure – teamwork meetings. Therefore, with respect to condition c, we only had 

to check (i) the relationship between challenge/hindrance stress and quality and (ii) the relationship 

between challenge/hindrance stress and mental fatigue and iii) the relationship between 

challenge/hindrance stress and teamwork meetings. After condition c was met, condition d was checked. 

 i) There was a relationship between challenge stress and quality (see H2e), so condition c was 

met for this relationship. Subsequently condition d was checked, involving whether the relationship 

between time pressure and quality disappeared if time pressure and challenge stress were put together in a 

model. Indeed, the relationship was no longer significant (P=.69). This means that challenge stress plays a 

role of full mediation in the time pressure – quality relationship. A relationship between hindrance stress 

and quality was not found (see H2f).  

 ii) There was a relationship between hindrance stress and mental fatigue (see H2g), so condition c 

was met for this relationship. However, when time pressure and hindrance stress were put together in a 

model, the relationship between time pressure and metal fatigue remained significant (E=.19, SE=.07, 

P=.011).  Accordingly, condition d was violated. Therefore, a Sobel test was performed and this gave a 

test statistic of 2.55. The p-value was .011. This means that hindrance stress is a partial mediator in the 

time pressure-mental fatigue relationship.  

Furthermore, in the elaboration of H2g, we stated that there was also a relationship between challenge 

stress and mental fatigue. For this relationship, conditions a, b and c were met. To test condition d, time 

pressure and challenge stress were put together in the model with mental fatigue as dependent variable. 

The relationship between time pressure and mental fatigue remained significant (E=.22, SE=.08, P=.004) 

and thus the condition was violated. Again, a Sobel test was performed to reveal partial mediation. The 

test statistic was 2.10 and the p-value .036. This means that challenge stress is a partial mediator in the 

time pressure-mental fatigue relationship.  

 iii) There was a relationship between challenge stress and teamwork meetings (see H2c), so 

condition c was also met for this relationship. When time pressure and challenge stress were put together 

in a model that had teamwork meetings as dependent variable, the relationship between time pressure and 

teamwork meetings was no longer significant (P=.12). Hence, condition d was also met. This means that 

challenge stress is a full mediator in the time pressure – teamwork meetings relationship.  

A relationship between hindrance stress and teamwork meetings was also found (see H2d), so condition c 

was also met for this relationship. To test condition d, time pressure and hindrance stress were put 

together in a model that has teamwork meetings as dependent variable. The relationship between time 

pressure and teamwork meetings was no longer significant (P=.38). Ergo, hindrance stress is also a full 

mediator in the time pressure – teamwork meetings relationship.  

 

In summary, five mediator effects were found: i) challenge stress fully mediates the time pressure – 

quality relationship ii) hindrance stress partially mediates the time pressure-mental fatigue relationship iii) 

challenge stress partially mediates the time pressure-mental fatigue relationship, iv) challenge stress fully 

mediates the time pressure – teamwork meetings relationship and v) hindrance stress fully mediates the 

time pressure – teamwork meetings relationship.  
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8.2. Individual temporal characteristics 
Numerous combinations of relations between independent and dependent variables and moderator 

variables can be made. All possible relationships were tested and the results are shown in appendix V. 

This section only deals with those moderating relationships that were found to be significant. In other 

words, all relationships that are not dealt with in this section were not significant.  

 

Hypothesis 3a stated that an individual’s pacing style influences the relationship between perceived time 

pressure and experienced challenge and/or hindrance stress. The results showed two significant 

interaction effects: i) the interaction effect between time pressure and deadline pacing style on challenge 

stress, and ii) the interaction effect between time pressure and steady action pacing style and challenge 

stress. These will now be discussed one by one. 

 i) Model 2, introducing deadline pacing style in the model with challenge stress as dependent 

variable, showed a significant improvement over model 1 (∆-2LL = 8.70, P<0.05) Furthermore, model 3, 

introducing the interaction effect between time pressure and deadline pacing showed a significant 

improvement over model 2 (∆-2LL = 4.43, P<0.05). The interaction effect was significant (E=-.59, 

SD=.28, P<.05).  Simple slopes were tested and only the slope for low deadline pacing style proved to be 

significant (P<.001).  

This means that the relationship between time pressure and challenge stress is dependent upon the 

deadline pacing style. For people who score low on deadline pacing style high time pressure leads to 

higher challenge stress (P<.001), while for people who score high on the deadline pacing style time 

pressure has no effect on their level of challenge stress. See figure 8.1. 

 ii) Model 2, introducing steady action pacing style in the model with challenge stress as 

dependent variable, showed a significant improvement over model 1 (∆-2LL=9.16, P<0.05). Furthermore, 

model 3, introducing the interaction effect between time pressure and deadline pacing, showed a 

significant improvement over model 2 (∆-2LL = 5.43, P<0.05). The interaction effect was also significant 

(E=-.64, SD=.27, P<.05).  Simple slopes were tested and both slopes proved to be significant (P<.001). 

This means that the relationship between high time pressure and challenge stress is dependent on the 

steady action pacing style. For both low (P<0.001) and high (P<0.02) scores on the steady pacing style, 

time pressure is associated with higher levels of challenge stress. This relationship is stronger for those 

who score low on the steady action pacing style. See figure 8.2. 
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Figure 8.1: Time pressure – challenge stress   Figure 8.2: Time pressure – Challenge stress 

 

Hypothesis 3b stated that an individual’s pacing style influences the relationship between challenge 

and/or hindrance stress and individual performance. The results showed three significant interaction 

relationships. i) the interaction between hindrance stress and deadline action pacing style on individual 

learning; and ii) the interaction between hindrance stress and deadline action pacing style on quality.  

 i) Model  2, which introduced deadline action pacing style in the model with individual learning 

as dependent variable and hindrance stress as independent variable, showed significant improvement over 

model 1 (∆-2LL=6.95, P<.05). Furthermore, model 3, which introduced the interaction effect between 

challenge stress and deadline pacing showed significant improvement over model 2 (∆-2LL=7.11, P<.10). 
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The interaction effect was significant (E=-.52, SD=.19, P<.05). Simple slopes were tested and only the 

slope for low deadline action pacing style was significant.  

This means that the relationship between high hindrance stress and individual learning is dependent on 

the deadline action pacing style. For people that score low on this style, the hindrance stress leads to 

higher individual learning (P<0.05). There is no moderation for people who score high on deadline pacing 

style. See figure 8.3. 

 ii) Model 2, which introduced deadline action pacing style in the model with quality as dependent 

variable and hindrance stress as independent variable, showed significant improvement over model 1 (∆-

2LL=5.43, P<.05). Furthermore, model 3, which introduced the interaction effect between hindrance 

stress and deadline action pacing style showed significant improvement over model 2 (∆-2LL=4.12, 

P<.05). The interaction effect was significant (E=-.33, SD=.16, P<.05). Simple slopes were tested and 

only the slope for low deadline action pacing style was significant.  

This means that the relationship between challenge stress and quality is dependent on deadline action 

pacing style. For people that score low on this style, hindrance stress leads to higher quality. High scores 

on deadline pacing style do not moderate this relationship. See figure 8.4. 
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Figure 8.3: Hindrance stress – individual learning                   Figure 8.4: Hindrance stress – quality 

  

 

 

 

Hypothesis 3c and 3d, which involved time urgency, could not be tested due to unreliability of the 

measure.  

Hypothesis 3e stated that polychronicity influences the relationship between perceived time pressure and 

experienced challenge and/or hindrance stress. The results showed no significant interaction effects for 

the relationship between time pressure and challenge/hindrance stress. Therefore, this hypothesis was not 

supported.  

Hypothesis 3f stated that polychronicity influences the relationship between challenge and/or hindrance 

stress and individual performance. The results showed one significant interaction effect. Model 3, which 

introduced the interaction effect between challenge stress and polychronicity showed significant 

improvement over model 2 (∆-2LL=4.64, P<.05). The interaction effect was significant (E=.12, SD=.06, 

P<.05). Simple slopes were tested and only the slope for high deadline action pacing style was significant. 

The means that the relationship between challenge stress and mental fatigue is dependent on 

polychronicity. For people that score high on this variable, high challenge stress leads to higher mental 

fatigue. For people that score low on polychronicity, there is no moderation. See figure 8.5. 
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Figure 8.5: Challenge stress – mental fatigue               Figure 8.6: Hindrance stress – individual learning 

 

 

8.3. Leadership 
Hypotheses 4a stated that the perception of good leadership weakens the relationship between time 

pressure and experienced challenge and/or hindrance stress. The results showed no support for this 

hypothesis.  

Hypothesis 4b stated that the perception of good leadership strengthens the relationship between 

experienced challenge and/or hindrance stress and individual performance. The results showed that there 

was moderation in one relationship, namely between hindrance stress and individual learning. Model 2, 

which introduced leadership in this relationship showed a significant improvement over model 3 (∆-

2LL=5.47, P<.05). Model 3, introducing the interaction effect between hindrance stress and leadership 

again showed significant improvement over model 2 (∆-2LL=7.55, P<.05). The interaction effect was 

significant (E=.69, SD=.25, P<.05). Simple slopes were tested and both were significant. This means that 

the relationship between hindrance stress and individual learning is dependent on leadership. People who 

gave their leaders a low rating, scored lower on individual learning (P<0.05). On the contrary, people who 

gave their leaders a high rating scored higher on individual learning. See figure 8.6 (above). 

Hypothesis 4c stated that the perception of good leadership is positively related to taskwork and 

teamwork. For each dependent variable, a model containing the intercept and leadership was created to 

test whether there is a direct relationship. The results showed that only for individual learning as 

dependent variable, a significant model improvement was found. Model 1 showed a significant 

improvement over the null model (∆-2LL=5.67, P<.05). Leadership showed a significant relationship 

with individual learning (E=.42, SD=.17, P<.05).  

This means that people who perceived their leadership as good, scored higher on individual learning.  
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9. Discussion 
This chapter discusses results that were presented in the previous chapter. It also elaborates on the 

contributions it has to scientific literature and this study’s limitations. Managerial implications are 

discussed in the next chapter. 

9.1. Time pressure – stress – individual performance 
Research questions 1a-1c questioned the influences of time pressure on individual performance, regarding 

taskwork, teamwork and mental fatigue. Research question 2 questioned the role of the 

challenge/hindrance stressor framework in the time pressure-individual performance relationship. 

Although a number of direct relationships between time pressure and individual performance were found, 

this study also proves that challenge and hindrance stress indeed play a significant mediating role. In this 

subchapter, we take a closer look at the relationships that were found between time pressure, stress and 

individual performance. Figure 9.1 gives a graphical representation of these relationships. 

 

Figure 9.1: Time pressure - stress individual performance 

 

As expected, time pressure was associated with higher scores on both challenge and hindrance stress. 

Apparently time pressure triggers some psychological responses that can be positive, negative or a 

combination of both. In case of challenge stress, people see the pressure as a test of their abilities and it 

stimulates them to use their capacity optimally. In case of hindrance stress, people’s response to time 

pressure is negative. The ability to perform tasks optimally is negatively affected by the pressure they are 

under.   

 

9.1.1. Taskwork 

Concerning the effect of time pressure and stress on taskwork, it was found that, contrary to what was 

expected, time pressure was positively related to quality. This relationship was mediated by challenge 

stress. So, participants that were more challenged in their work produced higher quality output. 

Individuals that experience the temporal demands as a challenge probably have a greater willingness and 

determination to deliver an optimal performance. This expresses itself in a better quality output. Still, it 

should be kept in mind that this relationship may be nonlinear. As stated in the chapter on results, scores 

for time pressure were relatively low and there could be some turning point towards a negative 

relationship at a higher absolute level of time pressure. This, however, would require more research. 

Although time pressure did not affect other dimensions of taskwork directly, it did have an indirect effect 

on team members’ individual learning via challenge stress. Challenge stress was associated with higher 

scores on individual learning. This finding is similar to the finding of Lepine and colleagues (2004), who 

also found a positive relationship between challenge stress and learning performance in a student sample. 

The value of our findings lie in the established generalizability of these results to a (NPD) worker sample. 
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9.1.2. Teamwork 

A negative relationship was found between time pressure and performance in team meetings. This is in 

line with the expectations. Employees under time pressure may be too busy performing their actual tasks 

and therefore team meetings do not receive the attention that is required. People may miss meetings, show 

up late or attend the meeting without preparation because other activities got priority. In the relationship 

between time pressure and performance in meetings, both challenge and hindrance stress function as a 

mediator. Challenge and hindrance stress were both negatively related to performance in meetings, 

although a positive relation was expected for challenge stress. Apparently, both types of stress impair 

teamwork. This is in line with prior research which suggested that stress leads to narrowing of attentional 

focus (Diskrell et al., 1999) and a shift in perspective from a broad team perspective to a more 

individualistic self-focus (Diskrell et al., 1999). Because individuals in stressful conditions tend to focus 

more on themselves than on team processes, social interaction, and accordingly, the attention paid to team 

meetings decreases.  

 

9.1.3. Mental Fatigue 

Time pressure is positively related to mental fatigue. Both challenge and hindrance stress are partial 

mediators in this relationship. This is in line with Lepine et al (2004), who found that both challenge and 

hindrance stress lead to fatigue. The explanation for this relationship is that exhaustion results from 

elevated levels of arousal and information processing associated with the desire to understand and cope 

with the demands of an ongoing situation (Cooper et al, 2001), irrespective of whether that arousal is 

perceived as a challenge or a hindrance. 

 

9.2. Individual temporal characteristics 
In research question 3, the moderating roles of individual temporal characteristics on the time pressure-

challenge/hindrance stress-individual performance relationship were questioned. We found significant 

moderating roles that involved pacing style and polychronicity. In other words, the relationship between 

time pressure and experienced challenge/hindrance stress and the relationship between 

challenge/hindrance stress and individual performance are dependent on a person’s temporal 

characteristics, pacing style and polychronicity in particular. The following two subchapters elaborate on 

effects for pacing style and polychronicity, respectively. Figure 9.2 represents the moderating effects that 

were found. 

 

Figure 9.2: The moderating effect of individual temporal characteristics 

 

9.2.1. Pacing style 

As expected, the relationship between time pressure and experienced stress –positive or negative- is 

dependent on the pacing style. Particularly the deadline action pacing style is found to influence this 
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relationship. People that score low on this construct, so called early workers (Gevers et al., 2008), show a 

stronger positive relationship between time pressure and challenge stress. For deadline workers, the 

relationship is not influenced, despite intuitive appeal. One would expect that deadline workers choose to 

work under the pressure of the close due date, because it motivates them. However, it appears that they 

are only to a small extent affected by time pressure. Early workers are not used to working under time 

pressure and are inclined to avoid it. Nevertheless, if they have to work under time pressure, they 

experience it as a challenge. Whereas deadline workers appear to be immune for the motivating effect of 

time pressure, early workers still seem liable for it. 

  

Also, the deadline action pacing style was found to moderate the relationship between experienced stress 

and taskwork. Especially the relationships between hindrance stress and two indicators for taskwork -

individual learning and quality- were strengthened by low scores on deadline action pacing style. It seems 

that early workers are more inclined to react to hindrance stress by searching for new ways to deal with 

the issues at hand (i.e. individual learning), and possibly this allows them to produce higher quality output 

under these conditions.  

 
Regarding the steady action pacing style, our findings show that the experience of time pressure results in 

challenge stress for both steady and non-steady workers, but that the effect is stronger for the latter group. 

This could suggest that steady workers spread out their work evenly over time because they are less 

inclined to feel challenged by an approaching deadline, compared to non-steady workers like for example 

deadline workers.  

 

9.2.2. Polychronicity 

As expected, polychronicity influenced the relationship between perceived stress and performance. More 

specifically, polychronic people that experience challenge stress are more fatigue than their colleagues 

that are monochronic. Polychronic individuals prefer to be involved in several tasks simultaneously. It is 

conceivable that the motivational force resulting from experienced challenge stress brings them to engage 

in even more tasks simultaneously, which is, of course, increasingly demanding in terms of mental 

processes. This costs energy and may therefore lead to more mental fatigue. 

 

9.3. Leadership 
Research question 4a questioned whether there would be a direct relationship between the perception of 

good leadership and individual performance. Leadership showed a positive relationship with individual 

learning. Recall that leadership referred to communicating and influencing effectively. The results also 

showed there was a high correlation (r=.78) between ‘communicates and influences effectively’ and 

‘stimulates learning and develops others’. This means that the two aspects of leadership are closely 

related. If a leader that communicates and influences effectively is also likely to stimulate learning, it is 

not hard to grasp why a positive relationship between leadership and individual learning was found. 

Evidently, this leader is able to set a climate that stimulates learning and plays an important role in how 

subordinates develop themselves.  

A moderating role of the perception of good leadership was questioned in research question 4b. Figure 

9.3 shows the moderating and direct role of leadership. 
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Figure 9.3: The moderating and direct effect of leadership 

 

The results show that leadership indeed moderated the relationship between the perception of stress and 

individual performance. This expresses itself in the relationship between hindrance stress and individual 

learning.  

Respondents who gave their leaders a low score on ‘communicates and influences effectively’, showed a 

weaker relationship between hindrance stress and individual learning. For high scores on leadership, an 

opposite effect was true. Apparently, in situations of hindrance stress, good leadership encourages 

subordinates to find new ways to deal with the situation. Good communication between the leader and the 

subordinate contributes to this process.   

 

 

9.4. The origin of time pressure at CLS 
Research question 6 involved where time pressure originates from. In the chapter on qualitative results, 

we already saw that a distinction between two levels has to be made; the project level and the task level. 

In this subchapter, a discussion of the findings is given.   

 

9.4.1. Time pressure on project level 

The interviews revealed that time pressure on project level was not spread out evenly over a year. 

Moreover, employees engaged in different disciplines showed a different pattern. The fact that not every 

employee is under pressure at the same point in time is inherent to working on multi-disciplined projects. 

It therefore does not necessarily have negative consequences.  

However, the budget structure that focuses on a time frame of one year is disastrous for projects that 

typically take more time than one year. Due to the financial structure, results have to be achieved within 

this year. This often brings along a lot of extra work. For big projects, it would therefore be better if there 

was some guiding principle in which this one-year time frame is less strict. If budgets would be ascribed 

to parts of projects, for example, this would be prevented. 

9.4.2. Time pressure on task level 

In the chapter on qualitative results, it was shown that time pressure on task level can originate from three 

different causes, i.e. faulty estimates of employee capacity, faulty estimates of task-completion times, and 

interruptions. Each will be discussed separately. 

9.4.2.1.  Person takes longer than planned 

This category referred to a wrong estimation of the capacity of the employee. There is a discrepancy 

between one’s expected competences and one’s actual competences. This mainly occurs when employees 

are new. It is very hard to estimate the competence of a new employee. Therefore, we believe that there is 

not much room for discussion here. 
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9.4.2.1  Task estimation is wrong 

The second cause of time pressure on task level was a faulty estimation of the duration of a task. Much 

literature on this issue is available. Kahneman and Tvesky (1979) were the first to describe the so-called 

planning fallacy, which is an optimistic prediction for the future in the face of a general belief that the 

task usually takes longer than expected. Three possible causes for a wrong estimation were given in the 

present research: the requirements turned out not to be fixed, the dependencies on others were estimated 

inaccurately, or complexity was estimated wrong. We have no quantitative data of how often task 

estimations are wrong, nor about how often each possible cause are the basis for the false estimations. 

This would require additional research. We can, however, elaborate on the process in which estimations 

are realized. Estimations can be done individually or can be based on group discussion. In line with 

Kahneman and Tvesky (1979), Buehler and colleagues (2005) state that there is a generally observed 

optimistic bias in completion time forecasts. Furthermore, if predictions are based on group discussion, 

they are more optimistic than when they are done individually. Thus, group discussions actually 

exacerbate the tendency toward unrealistic predictions (Buehler et al, 2005). This is probably infused by a 

greater tendency to “plan for success”, i.e. group discussions lead to a larger inclination to finish the task 

soon (Buehler et al, 2005). Using group discussion for estimations should therefore be dissuaded. In the 

managerial implications, we will elaborate on this. 

9.4.2.2.  Interruptions 

Interruptions were indicated as a factor leading to time pressure. A relevant point of discussion is what 

the consequences of these interruptions are. As this subchapter will show, consequences can be positive 

and negative. Jett and George (2003) describe interruptions as intrusions, i.e. “an unexpected encounter 

initiated by another person that interrupts the flow and continuity of an individual’s work and brings that 

work to a temporary halt” (p495). For simplicity, when the term interruption is used here, we refer to Jett 

and George’s intrusion. 

 

Negative consequences for the person being interrupted occur when time pressure is high (Jett and 

George, 2003). In our study, interruptions were indicated as a factor leading to time pressure. This is in 

line with Perlow (1999), who stated that frequent interruptions can create the sensation of having more 

responsibilities than time available in which to meet them. As the person being interrupted recognizes that 

less time is available, this may lead to heightened feelings of (hindrance) stress and anxiety (Jett and 

George, 2003). Zijlsta and Roe (1999) also found a negative impact of interruptions on the mental state of 

an employee; emotional feelings were less positive and well being was diminished (Zijlstra and Roe, 

1999). Hence, we can state that interruptions are positively related to hindrance stress. This may explain 

why some respondents in our study perceived interruptions as annoying.  

 

Another negative consequence of interruptions is that they can hinder an individual’s ability to reach a 

state of total involvement in the task being performed (Jett and George, 2003). It takes some time to get 

involved in a task, and after an interruption it takes some time to re-start working on the tasks. If there are 

too many interruptions, they seem to have a cumulative effect on an employee’s state (Zijlstra and Roe, 

1999). When the number of interruptions grows, the time needed to re-start with the initial task becomes 

disproportionably longer (Zijlstra and Roe, 1999). This may be caused by increased mental fatigue. So, as 

we have indicated that time pressure can be caused by interruptions, this also gives an extra explanation 

for the relationship that was found between time pressure and mental fatigue.  

 

Positive consequences mainly occur in situations of low time pressure; interruptions are found to have no 

effect on performance on the initial task. Zijlstra and Roe (1999) state that interruptions cause people to 

perform the initial task faster, while maintaining the level of quality. Apparently, employees modify the 

strategy for executing the initial task in such a way that no deterioration in the performance takes place 

(Zijlstra and Roe, 1999). This means that at situations of low time pressure, there is no reason to worry 

for too many interruptions. In fact, they make employees work harder on the initial task.  

Positive consequences for the person being interrupted also occur when the interruption results in the 

exchange of information that is critical to the quality or completion of the task at hand (Jett and George, 
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2003). Informational feedback may be given and information sharing that is unlikely to occur through 

more established means may take place.  

 

The results of the qualitative study showed that (unnecessary) e-mails were seen as a frequently recurring 

and hindering interruption. Literature confirms that e-mail is a large source of interruptions (e.g. Cutrell, 

et al, 2001). Some ways to optimize e-mail usage will be introduced in the next chapter on managerial 

implications.  

 

Another important source of interruptions that resulted from the qualitative study was meetings. 

Regarding the meeting culture, as it was named, very many suggestions can be done to improve the 

current situation at CLS. This, however, would require an extra study that focuses on meetings 

exclusively. Nevertheless, some first attempts can be made to give some preliminary advices with respect 

to this issue. They can be found in the managerial implications in the next chapter.  

 

In summary, the qualitative study showed that a distinction between the project level and the tasklevel 

should be made. Regarding the projectlevel, it was shown that due to the budget structure, time pressure 

was not spread out evenly over a year. At tasklevel, there were three possible causes of time pressure: the 

person takes longer than planned, the task estimation is wrong, or there are interruptions. For the latter, 

the e-mails and meetings deserve special attention.  

9.5. Theoretical implications 
The present study provides unique contributions to the literature, in the areas of time pressure, stress, and 

effects of these constructs on teamwork, taskwork and mental fatigue. This subchapter elaborates on these 

theoretical implications. 

 

 First, the study confirmed that time pressure can have positive and negative effects on 

performance. Regarding taskwork, i.e. doing the actual tasks that are expected from a member (Hackman, 

1986), positive as well as negative relationships to performance were found.  

Time pressure had only negative relationships with teamwork, i.e. individual activities that contribute to 

the teamwork process (Tasa et al, 2007). High levels of time pressure caused respondents to engage less 

in teamwork activities. Apparently, the attentional focus shifts from cooperating well to getting own tasks 

finished first. This is in line with Diskrell and colleagues (1999), who proposed a shift in perspective from 

a broad team perspective to a more individualistic self-focus as a consequence of stress. However, 

whereas their studies were conducted in the lab, we managed to establish similar results in an actual work 

environment, the NPD context to be specific. 

 This brings us to the second important theoretical implication: the mediating role of the 

challenge/hindrance stressor framework in the relationship between time pressure and individual 

performance. An explanation for the fact that time pressure has varying influences on different people can 

be found in the way an individual perceives stress. Challenge and hindrance stress clearly were two 

separate concepts, which were both related to the amount of time pressure an individual experiences. This 

contributes to the evidence that stress can have different natures (e.g. Jex, 1998) and to the belief that the 

inverted-U relationship between stress and performance is too straightforward. The effects of challenge 

and hindrance stress were not unambiguously positive and negative, respectively. Hindrance stress can 

also have a positive relation with taskwork. Both challenge and hindrance stress were related to mental 

fatigue, indicating that regardless the nature of the stress, working under stress conditions is demanding in 

terms of mental energy. The latter finding was also supported by Lepine and colleagues (2004).   

 Third, as expected, we also found influences of individual temporal characteristics on the 

relationship between time pressure and individual performance. The extent to which experienced stress is 

perceived as a challenge or a hindrance is dependent on an individual’s pacing style. This means that 

when trying to create a challenging environment, employees’ pacing styles should be taken into account. 

Furthermore, pacing style also influenced the relationship between the experienced stress and individual 

performance. Apparently, it is dependent on one’s pacing style how an individual deals with positive or 

negative feelings of stress and how this affects performance. As pacing style is a relatively new concept, 
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literature until now mainly focused on the description of the concept (e.g. Mohammed et al, 2008; Gevers 

et al, 2008). This study confirms that the person’s pacing style actually influences performance of 

employees.  

 Fourth, the study showed that leadership plays a significant role in the relationship between time 

pressure and individual performance. Presumably, there are two areas in which leaders can support their 

employees. First, they can create boundary conditions in which effects of time pressure are optimized. 

Putting subordinates under time pressure can have positive consequences, but the leader has to know how 

to support them. Second, giving emotional support may help employees in coping with stress; seeing 

stress as a challenge rather than a hindrance. This is in line with Offermann and Hellmann (1996), who 

concluded that leader behaviors relate to the degree of stress experienced by their staffs. It also supports 

findings by Chong and colleagues (2007), who found that management support can have positive as well 

as negative effects on the perception of stress. In this study it was found that in particular support by the 

leader can urge one to develop oneself, i.e. to pay attention to individual learning. Also, the leader can 

enable people to keep performing well under high pressure. 

 

Respondents in the research worked in teams in the context of NPD. This context was particularly 

suitable for this type of study, because time pressure is a more or less continuous feature of project work 

in this context. Speed of innovation is required, in order to generate a large return on investment during 

the time frame in which the competition is still behind. Being the first in the market is of vital importance. 

However, of course, NPD is not the only area in which time pressure can play an important role in 

people’s work. Since we are dealing with human behavior, it is likely that people active in other areas, but 

under similar temporal conditions, will show similar responses. Therefore, we believe that this study has 

large generalizability. Future research should be decisive about this. 

 

 

9.6. Limitations 
The present study also has some limitations. First, the model that was build has been tested step by step 

by means of multiple analyses. Ideally, the whole model would be tested at once instead of testing each 

relationship separately.  However, this is unfeasible given the large number of relationships and the 

limited number of respondents.  

Second, two of the outcome variables showed no significant relationships: creativity and teamwork 

steering. This may suggest that our model has no use in predicting these performance dimensions in NPD. 

However, one may also question the scales used to measure these constructs. Regarding creativity, a 

different sort of creativity than which was measured may be used in the NPD context. The items that were 

used mainly focused on having creative ideas and doing things an original way, whereas creativity in 

NPD may be better expressed in the way problems are solved. Possibly respondents did not know how 

our items corresponded to their actual work and therefore found it hard to identify whether they were 

creative during a specific week. In case of teamwork steering, the lack of significant relationships may be 

due to the low reliability of the measure.  

Nevertheless, the absence of relationships with creativity and teamwork steering, the model proved useful 

in predicting other NPD performance measures, such as individual learning, quality, teamwork meetings 

and mental fatigue.  

Third, some of the effects were rather small, despite the fact that they were significant. This may be 

explained by large homogeneity of the respondent group: all respondents worked in the same department 

and, probably, some restriction of range took place in the selection process. Also, 92% of the sample was 

male. With respect to generalizability to other NPD groups, the latter is unimportant because it is often 

the case that a large percentage is male. The fact that the group is homogeneous may have caused little 

spreading on the variables, which in turn may have caused small effect sizes.   

Fourth, although many hypotheses received support, no conclusions can be drawn with regard to 

causality. Four measurement points were obtained, but due to the small sample size (N=28), causal effects 

and temporal patterns over time could not be tested. Then again, we obtain faith in the causal patterns 

implied in the model from the profound literature study that preceded it. 
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Finally, because of a large number of tests and a small sample size, relationships may be significant based 

on chance. A possibility to flatten out this risk, is to test on a lower alpha value. However, given that this 

study is rather explorative –especially with respect to the interaction effects- it was chosen to use the 

common alpha level of .10 for one sided and .05 for two sided tests. This was also done to reduce the 

chance that certain effects would remain unrecognized. Future research should confirm the effects that 

were found. 
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10. Managerial implications 
Previous sections have elaborated extensively on the results of the qualitative and quantitative study. This 

chapter discusses what we can do with this knowledge and how it can be applied in practice. 

During the interviews of the qualitative study, some specific issues that can be improved were raised. In 

this chapter, some initial suggestions for improvement are done. These improvements answer research 

question 6, which involved whether concrete improvements for CLS could be suggested.  

The management implications are divided over several subchapters; stress, individual temporal 

characteristics, leadership, task estimations, meeting culture and mail culture.  

10.1. Stress 
It was shown that, as expected, stress has two different dimensions. Clearly, not all stress has negative 

consequences. Stress should be seen as something that is part of a modern organization and certainly not 

as something that should be suppressed at all cost. 

Though there was no reference group, we stated –based on the scales that were used- that hindrance stress 

was rated relatively low at CLS. This is a good result. Although there were no problems regarding the 

level of hindrance stress, information about where this type of stress originates from is still valuable. Less 

hindrance stress is always better and not having any problems now does not give guarantees for the 

future.  

Research question 7 involved what could be done to reduce negative stress and induce positive stress. The 

qualitative research identified some potential sources of negative (hindrance) stress and positive 

(challenge) stress. These consist of issues that were raised by one or more of the interviewed employees. 

It is therefore unclear to what extent these factors can be generalized to the entire group. However, also if 

they only apply to parts of the organization, they can provide valuable information for managers.   

 The first factor was ‘unrealistic targets’, i.e. if the deadline is not achievable or expectations 

cannot be met. It is best to use specific, difficult targets (Locke and Latham, 1990). In case targets are 

unrealistic, they are likely to have detrimental effects on people’s motivation and it will frustrate them. 

This leads to hindrance stress.  

 Second, people at CLS appreciate a certain amount of freedom in the planning of their tasks. To 

be too much constrained in the work order or the output is associated with hindrance stress. Also, it 

annoys people when they are interrupted to do something immediately, while they are busy performing 

another (important) task. Hence, it is important to give employees a certain level of autonomy in their 

taskwork. There are no clear signs that this level of autonomy is yet too low at CLS.  

 Third, conflicting ideas can be a source of hindrance stress. This can be internal and external to 

the department. An example of an external cause is when a supplier has a different view on supplied 

parts. ‘Internal’ refers to the situation in which colleagues from the same department have a different path 

in mind to reach the same target. To prevent this, good communication and clear agreements are essential. 

Bad communication was identified as the fourth factor. The fifth and last factor was lack of information. 

As communication and information sharing are such broad topics, they cannot be discussed without 

deeper understanding of the problems that may occur. These topics are only a small part of this study and 

it would require further research to be able to give some useful implications on these issues. Moreover, 

they are outside the scope of the present study.   

  

Challenge stress is generally seen as a motivator. Although there may be an upper limit of how much 

challenge stress still yields positive results it is valuable for managers to have insight into the factors 

leading to challenge stress, so these can be optimized. The following factors were identified. First, 

inspiration by others made people experience a challenge stress. Seeing how colleagues are motivated and 

work hard, challenges individuals to do the same. Second, positive feedback motivates people and makes 

them experience a challenge to obtain positive feedback in the future as well. Furthermore, the 

achievement of targets and product success were found to lead to feelings of satisfaction and 

accomplishment. Room for optimization of these factors at CLS especially lies in the positive feedback-

i.e. paying attention to the positive actions undertaken by employees. Third, inspiration by others can be 
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infused by leadership, but also by other colleagues. Close cooperation, also with people from other 

disciplines, can lead to useful insights and knowledge. This can be inspiring. The last factors -achieving 

targets and achieving product success- will hopefully result from efforts in other areas.  

10.2. Individual temporal characteristics 
The temporal characteristics people possess play a role in how they perceive time pressure, how they cope 

with stress and how this affects their performance. People with an early action pacing style (i.e. low score 

on the deadline action pacing style) are more inclined to experience challenge stress and show better 

performance under hindering stress conditions.  

Deadline workers are less influenced by stress than early action workers. They experience less stress and 

the consequences of stress are also lower. This also implies that it is harder to challenge them, and 

possibly, to motivate them. However, this would require additional research.  

10.3. Leadership 
Leaders can learn some important lessons from this study. They must bear in mind that it is not always 

negative to put subordinates under time pressure. In fact, time pressure can also have positive influences; 

it can lead to better quality outputs and increased personal development of employees. However, leaders 

should also bear in mind that time pressure also leads to increased mental fatigue. Therefore, it may not 

be wise to keep time pressure high at all times. If time pressure is weakened at some times, subordinates 

get an opportunity to recover from this mental fatigue. It is also important that leaders realize that they 

can set a climate in which people cope with stress in a better way. Open and clear communication plays 

an essential role in this process. Actively listening to subordinates and gaining commitment and support 

for own ideas are important means for setting the right climate. More specific, two of the factors that were 

identified to increase challenge stress –inspiration by others and positive feedback- are issues that leaders 

can influence to a great extent.  In situations in which a team has to work under large time pressure, the 

leader should step up and inspire subordinates by setting the right example. It can also be useful to put 

more emphasis on positive feedback. Giving compliments and a simple pat on the back are things that are 

easy to realize.   

  

10.4. Task estimations 
Regarding task estimations, it was found that group discussions exacerbate the tendency towards 

unrealistic predictions (Buehler et al, 2005). A managerial implication deduced from this finding, is that it 

may be wise to let employees estimate tasks durations individually. However, that does not mean that 

group sessions preceding these estimations should also be abandoned. This is because these sessions have 

an additional advantage, namely that potential risks become much more clear. Thus, the group session –in 

which actual throughput times are not yet discussed- should be followed by individual estimating. The 

estimations should then be aggregated and function as a basis for the actual prediction. With respect to 

CLS, it is known that the software team already uses this concept. It is unclear how this is done in other 

disciplines.  

 

Furthermore, it is striking that task estimations at CLS were hardly ever based on actual data. It may be 

wise to start one or more data bases that contain information about task estimations and actual durations. 

As CLS is a young organization, the absence of such databases will not have had any influence until now. 

However, if such a database would grow in the future, its value will increase. It may help in obtaining 

better estimations. Also, commitment to such estimations may increase because one can refer to past 

activities. Another value lays in the fact that knowledge stays in the organization in case of employee 

turnover. The person who always made the estimations by heart may make very accurate estimations, but 

once the employee leaves the organization the person’s successor will need time to develop the same 

skill. The availability of a database may enhance the learning process.  
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Above all, it should be prevented, though, that the database becomes some rigid system only contributing 

to bureaucracy instead of making work easier. Therefore, this is not something that should be enforced, 

but it will certainly do no harm to think about its value.  

This value may be different for various segments. In software, for instance, it may be hard to compare 

new tasks with tasks in the database. This would make the database much less valuable. For hardware, it 

may be more suitable because it is easier to compare the data. 

Keeping track of the data can also be valuable on project level, but this would require a clear process 

definition. Currently, CLS is in the process of defining this.  

 

10.5. Meeting culture 
In the quantitative study a negative relationship between time pressure and performance with respect to 

meetings was found. Managers should keep in mind that under conditions of high time pressure, even 

more attention should be paid to the effectiveness of a meeting.  

Several books were written (e.g. Schwartz, 1994; Iacofano, 2001) about this topic. In this section, some 

initial suggestions to make meetings more effective will be done. The following topics are dealt with: 

whether a meeting should be organized or not, who is invited for the meeting, the benefits of a clear 

agenda, time and cost management and how to end and follow up on a meeting.  

 

10.5.1.  Organizing a meeting or not  

Meetings are organized too frequently at CLS. Before organizing a meeting, employees should be very 

critical towards the use of this meeting. It is important to meet only if this is necessary. As colleagues’ 

time is expensive, employees should question whether the intended outcome of the meeting requires the 

use of this time. One could question whether there is no alternative to the meeting. Could the information 

not be covered in an e-mail or a memo? Of course, reducing the number of meetings too much has the 

risk that people feel uninformed. This should be prevented, and CLS should strive for a balance between 

having less meetings, but still keeping people involved.  

 

10.5.2.  Who to invite 

Respondents from CLS stated that often they were present at a meeting were they felt that their presence 

had no added value. Therefore, CLS has to become more selective in attendees. In other words, to 

consider more carefully who should be invited. Only invite people whose attendance is absolutely 

necessary.  Ask yourself whether one’s presence at the meeting has added value, or whether giving the 

person the outcomes of the meeting afterwards is also sufficient.  

Also, it should be questioned whether the right people are available at the time of the meeting. If one or 

more key persons are unavailable, consider postponing or canceling the meeting.  

10.5.3.  Agenda 

Especially in ad-hoc meetings at CLS, the objective of the meeting is not clear or not shared among 

attendees. Much time could be won by increasing the clarity of the meetings’ goals and objectives.  

The importance of an agenda cannot be stressed enough. An agenda has several functions. First, it 

communicates important information. There are six important issues that an agenda should cover: 1) 

location, time, and duration 2) topics for discussion, 3) presenter or discussion leader for each topic and 

4) time allotment for each topic 5) what should be prepared for the meeting, 6) expected outcomes. 

Second, the agenda provides an outline for the meeting and gives clarity on how much time is spend on 

which topics. Third, it tells people what to prepare, so that the discussions are as effective as possible.   
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10.5.4.  Time and cost management  

Many people automatically allocate a certain amount of time for a meeting, often 30 minutes or a full 

hour. This is done because these quantities of time are common and expected. However, if a topic can be 

covered in 20 or 40 minutes for example, these standard quantities can be a waste of time. It is wise to 

just schedule a meeting for the amount of time that is actually needed.  

If there is a clear agenda with clear time allotment, it is also possible for people to attend only a part of a 

meeting. Currently, this is impossible at CLS, because the agenda is too often not stuck to.  

Furthermore, it is important that the meeting starts on time and that the ending time is taken seriously. 

People at CLS noted that they show up late at one meeting because the previous one was drawn out. This 

should be prevented at all times. Of course, it can also occur that the meeting’s objectives are 

accomplished before the planned ending time. The meeting should then be adjourned in order to prevent 

that people are simply meeting because that is what the schedule states. 

It can also be helpful to track the cost of a meeting. People do not realize how expensive they are. If an 

awareness of how much the meeting costs is created, people may be more focused on keeping the meeting 

shorter. 

 

10.5.5.  The end of the meeting and post-meeting 

To make sure everybody at CLS knows what the results of the meeting were, the chairman should always 

wrap up the meeting. Action items should be repeated, as well as who is responsible for them and by 

when they should be finished. This gives everyone a clear picture.  

Another item to be addressed is the meeting process itself. Leave a few minutes at the end of the meeting 

to evaluate the process. To do this, each member could rank the meeting from 1-5 and have members 

explain their ranking. This way, inefficiencies will be brought to light. After the meeting, information 

about what is discussed and decided should be sent to all participants and to other people who may 

benefit from knowing the outcomes. Action items should be stressed as a reminder to all participants in 

the meeting. 

 

10.5.6.  Future actions 

Because the suggestions above are based on information retrieved from a limited group of employees, it is 

required that the current situation is analyzed more thoroughly before action can be undertaken. Some 

first assists for doing this are given here. First, Appendix VI gives a questionnaire that can be used to 

investigate in what areas most problems lie. This list is a combination of two Dutch surveys that are used 

by consultancy firms that give advises in the area of meetings. The list was translated and some items 

were added. Also, some items were reversed to increase reliability.  

CLS should strive for a 100% responder’s rate when using it to question its employees.  

Second, volunteers –project leaders as well as regular team members- could be asked to fill out a form 

about their experiences in each meeting. This form is an Excel file that can also be filled out digitally. 

People are asked for the start delay, the deviation between planned and actual duration, the presence of a 

clear agenda, their personal contributions and whether they found the meeting efficient.  

 

10.6.  E-mail culture 
As described in the results section, some people are annoyed with the number of e-mails they receive. E-

mail was indicated as a large source of interruptions, but this was not the only issue that requires 

attention. Other issues involve complaints about the overabundance of (unnecessary) e-mails, or the idea 

that e-mails do not contain important information. Some first suggestions to improve the e-mail culture 

can be done.  

First, to avoid interruptions, mails should be read at some preset times (Jett and George, 2003). Preferably 

these times are just before or just after breaks, or in the transition between tasks. It is important that tasks 

are not interrupted for reading an e-mail.  
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Second, some measures can be taken to drive back the number of unnecessary e-mails. Employees should 

be critical towards the use of the CC-list. A common frustration is that people are put in this list too 

frequently. Moreover, some people do not even read e-mails that are not directly addressed to them.  

When intending to use the reply-to-all button, employees should first question whether replying to the 

original sender only is not satisfactory. Probably this decreases the number of e-mails significantly. Also, 

it should be avoided that people converse through e-mail, i.e. mailing back and forth multiple times. A 

telephone call or personal visit will probably be more efficient.  

Third, some aspects could be better structured. E-mails should always have a clear subject line. When 

replying to an old e-mail, it should be ensured that the subject line is up-to-date. One could also think of 

standardizing the subject line. This allows receivers –mainly those involved in multiple projects- to create 

message rules that can make the inbox more orderly. Mails with similar topics can be redirected to one 

folder which is specific for that topic. Last, names of attached files should also be standardized. 
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11. Conclusion 
In NPD, most work is done in projects, which are conducted in teams. Because of a strong pressure on 

speed of innovation, time pressure plays an important role in this type of work. This study shows that this 

stress functions as a mediator in the relationship between time pressure and the performance of 

individuals who are active in NPD. Time pressure leads to negative feelings of stress, but also motivates 

by the accompanying challenges.  

The effects of time pressure are different for various aspects of performance. Taskwork –i.e. performing 

the actual tasks that are expected- can improve as a result of time pressure. People under time pressure 

showed higher scores on quality of their work and on individual learning. However, it must be noted that 

time pressure was relatively low.  

Teamwork –activities that contribute to teamwork processes (Tasa et al, 2007)- is negatively influenced 

by time pressure. Individuals showed less attention for these processes, which mainly expressed in the 

deterioration of performance with regard to meetings. 

Teams consist of individuals who cope with time constraints differently. People have an often 

unconscious preference for how work is spread out over time and how many tasks they want to perform 

simultaneously. Temporal characteristics influence the effects of time pressure. Having an early action 

pacing style, for instance, proved to have a positive effect on how people deal with time pressure; it lead 

to more experienced challenges and resulted in a better performance. 

Leaders play an important role in NPD and other forms of teamwork. They are capable of setting a 

climate in which people cope with time pressure more effectively. Furthermore, they are able to give 

emotional support. Although the context of NPD has some very specific characteristics, turbulent 

environments for example, we believe that the results of this study are also applicable to other 

environments in which work is conducted in teams. Since we are dealing with the people’s factor, it is 

well conceivable that people active in other areas respond similarly.  

 

Since time is such a valuable asset in today’s organizations, it becomes more and more important to 

reduce inefficient time use. Ineffective meetings are a worldwide issue that is often underexposed. 

However, as time is money, companies are very much availed by meetings that are efficient and effective. 

Some suggestions for improving the meeting culture were done; suggestions that may also be useful for 

other companies. These involved whether a meeting should be organized at all, who should be invited, 

how to make effective use of an agenda, what can be done by time and cost management and finally, how 

to end a meeting and how to follow up on it.  

 

Both rigor and relevance of this thesis received the attention they deserved. The findings regarding 

consequences of time pressure, roles of challenge and hindrance stress, individual temporal characteristics 

and leadership can be applied to other teams involved in NPD-work. Moreover, the results can also be 

generalized to individuals in teams that are active in other areas. As the focus in this thesis was on the 

people’s aspect, generalizability is far reaching. This contributes to scientific rigor.  

Relevance of this study is covered by company-specific suggestions for improvement that were done to 

Philips Lighting, department CLS. The combination of rigor and relevance form unique contributions to 

science and practice. 

Of course, research does not end here and there are still some challenges ahead of us. For instance, the 

research should be done in a bigger sample to test the generalizability of the results. Second, the 

interaction between leadership and individual temporal characteristics offers interesting opportunities. 

Future research could focus on whether the performance of people with different temporal characteristics 

can be optimized by using leadership that is adapted to these characteristics.  

Third, the factors leading to challenge and hindrance stress also require more research. Furthermore, it 

should be investigated how these factors can be influenced. This should provide managers with some 

mechanisms that can lead to more experienced challenge stress as opposed to hindrance stress.  
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13. Appendices 

Appendix I: Abbreviations 
-2LL  -2 times the logarithm of the likelihood 

CLS  Consumer Lighting Systems 

E  Estimate 

Hx  Hypothesis X 

HLM  Hierarchical Linear Modeling  

HPM  Human Performance Management 

IE&IS  Industrial Engineering & Innovation Sciences 

ITC  Individual Temporal Characteristics 

KMO  Kaiser-Meyer-Olkin measure of sampling adequacy 

KSA  Knowlegde, Skill, Ability 

M  Mean 

N  Sample size 

NPD  New Product Development 

P  P-value 

PLC  Philips Leadership Competencies 

SD  Standard Deviation 

SPSS  Statistical Package for the Social Sciences (statistical software) 

TPCC  Technology Platform Competence Center 

TUE  Eindhoven University of Technology 

 

Appendix II: Measures general level – Temporal characteristics 

Time urgency 

Scale: 1) Strongly disagree, 2) Disagree, 3) Neither agree or disagree, 4) Agree, 5) Strongly Agree 

1. I find myself hurrying to get to places even when there is plenty of time.   

2. I often work slowly and leisurely (=kalm).  

3. People that know me well agree that I tend to do most things in a hurry.   

4. I tend to be quick and energetic at work.   

5. I often feel very pressed for time. 

6. My spouse (=echtgenoot/echtgenote) or a close friend would rate me as definitely relaxed and 

easy going 

 (Landy and Rastegary, 1991) 

Polychronicity 

Scale: 1) Strongly disagree, 2) Disagree, 3) Neither agree or disagree, 4) Agree, 5) Strongly Agree 

1. I prefer to do one thing at a time.  

2. I like to juggle several activities at the same time. 

3. I would rather complete an entire project every day than complete parts of several projects. 

4. I believe people should try to do many things at once. 

5. When I work by myself, I usually work on one project at a time. 

 (Slocombe and Bluedorn, 1999) 

Note: items that are underlined are reverse-scaled. 
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Pacing style 

Scale: 1) Strongly disagree, 2) Disagree, 3) Neither agree or disagree, 4) Agree, 5) Strongly Agree 

1. I start projects right away and finish the work long before the deadline. (E) 

2. I work steadily on tasks, spreading my work out evenly over time (S) 

3. The effort I put into projects is high at the start, low halfway through and high again at the end 

(U) 

4. I work harder at the beginning of a project than at the end (E) 

5. I space out my work evenly over time (S) 

6. I invest most of my effort toward the beginning and end of projects (U) 

7. I do not get much done on projects until the due date is close (D) 

8. I pace myself to work on projects a little bit everyday of every week instead of doing several 

hours of work all at once (S) 

9. I do the least amount of work halfway through the allotted time for projects (U) 

10. I generally do not work until there is time pressure from an approaching deadline (D) 

11. I work in a slow, but steady manner to complete tasks (S) 

12. I put in more effort at the beginning of tasks as well as right before the deadline, but am less 

active during the middle of the work cycle.(U) 

EA = Early Action pacing style 

DA = Deadline Action pacing style 

SA = Steady Action pacing style 

U = U-shaped Action pacing style 

(Gevers et al, 2008). 

 

Leadership 

Scale: 1) Strongly disagree, 2) Disagree, 3) Neither agree or disagree, 4) Agree, 5) Strongly Agree 

My leader… 

Demands top performance 

• Leads by example 

1. …has impact 

2. …is forceful and credible 

3. …stands firm when necessary 

4. …is willing to disagree 
5. …is confident and assertive 

6. …acts as a role model 

7. …puts high demands on own performance 

8. …has the courage to bring conflicts into the open 

• Provides direction 

9. …provides clear direction and priorities 

10. …clarifies roles and responsibilities 

11. …sets high expectations for performance 

12. …delegates and empowers others to do the tasks 

• Tackles performance issues 

13. …challenges others to improve performance 

14. …is frank (=openhartig) 

15. …tells it how it is 

16. …deals with poor performance and delivers bad news 

17. …is consistent in dealing with people issues 

18. …steps forward to address difficult issues 
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Inspires commitment 

• Communicates and influences effectively 

19. …communicates in a clear and open way 

20. …actively listens 

21. …expresses ideas clearly and persuades others 

22. …adapts style to needs of audience 

23. …mobilizes others 

24. …gains commitment and support.  

• Builds relationships and fosters teamwork 

25. …builds high levels of trust 

26. …manages and uses diversity to best effect 

27. …shows interpersonal sensitivity and flexibility 

28. …is sensitive to cross cultural issues 

29. …stimulates teamwork 

30. …demonstrates understanding of team processes 

31. …resolves conflicts effectively 

• Motivates others 
32. …motivates others through generating enthusiasm; 

33. …fosters self belief 

34. …provides recognition 

35. …uses feedback in an effective way to motivate 

36. …rewards consistently 

Develops self and others  

• Coaches and develops others 

37. …gives open and constructive feedback 

38. …coaches others to improve performance 

39. …stimulates others to develop 

40. …helps others succeed 

• Develops oneself 

41. …learns from experience 

42. …actively pursues learning and self-development 

43. …seeks feedback and adapts behaviour in the light of feedback 

• Stimulates learning and manages knowledge 
44. …creates a learning environment 

45. …stimulates others to share their learning 

46. …sees mistakes as an opportunity to learn 

47. …manages knowledge in an active way 

48. …encourages curiosity and self review 

 (Philips Leadership competencies) 

Appendix III: measures – week level 

Amount of time pressure on a given day. 

Scale: 1) not at all, 2) hardly, 3) somewhat, 4) to a considerable extent, 5) to a large extent 

This week, to what extent did you feel you... 

1. ...had too much work to do in the time that was available? 

2. ...had to work extra hard to finish your work in time? 

3. ...had to hurry to finish your tasks in time? 

4. ...worked under time pressure? 

 (Gevers, Van Eerde, Rutte, 2001). 
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Challenge stress 

Scale: 1) Strongly disagree, 2) Disagree, 3) Neither agree or disagree, 4) Agree, 5) Strongly Agree 

This week, I experienced that… 

1. … I used my time more efficiently because of the time pressure I was under. 

2. … I enjoyed the excitement of working under time pressure. 

3. … the time pressure made me more productive. 

 (Lee, Robert S. & McGrath, Patricia,1995) 

4. … the challenge of meeting the deadline gave me an energy boost 

Hindrance stress 

Scale: 1) Strongly disagree, 2) Disagree, 3) Neither agree or disagree, 4) Agree, 5) Strongly Agree 

This week, I experienced that… 

1. … due to the time pressure, I felt I did not do as well as I could have.  

2. …I felt I was working less effectively because of the high time pressure  

3. …I felt the deadline pressure hindered me in my work 

4. …the quality of my work suffered from the high time pressure under which I operated. 

5. …time pressure made me experience a negative stress.  

6. …I felt irritable (due to the pressure I experienced from the upcoming deadline) 

7. …I kept worrying about meeting the deadline 

Creativity 

Scale: 1) never, 2) rarely, 3) sometimes, 4) often, 5) very often 

This week, 

1. …I had a lot of creative ideas 

2. …I was able to think creatively 

3. …I was innovative 

4. …I did things in an original way 

 (Miron et al, 2004). 

5. …I proposed new ways to improve quality 

6. …I proposed new ways to perform tasks 

 (George and Zhou, 2001) 

Individual learning 

Scale: 1) never, 2) rarely, 3) sometimes, 4) often, 5) very often 

This week,  

1. …I have leaned new things 

2. …I was able to develop myself in my job 

3. …I was stimulated to gain new knowledge/skills 

4. …I was challenged by new problems in my job 

(Taris and Kompier, 2005) 

Quality 

Scale: 1) Strongly disagree, 2) Disagree, 3) Neither agree or disagree, 4) Agree, 5) Strongly Agree 

1. Compared to the requirements, I obtained good results this week 

2. It is known that my performance of this week is better than that of my colleagues 

3. There are few, if any complaints about the quality of the work I did this week  

4. I think I deserve a good evaluation from my supervisor for the work I did this week 

5. I think I can be satisfied with the quality of the work I produced this week. 

(Roe et al, 2000) 
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Team work 

Scale: 1) Strongly disagree, 2) Disagree, 3) Neither agree or disagree, 4) Agree, 5) Strongly Agree 6) not 

applicable 

This week, I… 

1. …left a conflict unresolved by not saying anything or ignoring some team members. 

2. …left a conflict unresolved by leaving the meeting  

3. …left a conflict unresolved by moving to another topic 

4. …politely gave advice in a conflict 

5. …provided an alternative solution that is agreeable to other team members when a conflict 

occurred 

6. …clarified and explained issues when someone did not understand 

7. …missed one or more meetings 

8. …showed up late on a team meeting 

9. …came well-prepared to team meetings 

Scale: 1) Strongly disagree, 2) Disagree, 3) Neither agree or disagree, 4) Agree, 5) Strongly Agree 

10. …asked other team members what they think (often) 

11. …ignored what other team members were saying 

12. …carefully listened to what others were saying 

13. …participated in developing strategies to achieve team goals 

14. …participated in many off-topic conversations 

15. …drew team members into discussions that were relevant for achieving the goal 

16. …reminded other team members of the team’s goal 

17. …provided constructive feedback to team members 

18. …helped others to focus on the time they have left to do a task 

(Taggar and Brown, 2001) 

 

Note: items that are underlined are reverse-scaled. 

Mental Fatigue 

Scale: 1) never, 2) rarely, 3) sometimes, 4) often, 5) very often 

This week,  

1. I felt mentally exhausted due to my work. 

2. I felt empty at the end of a working day. 

3. I felt tired when I got up in the morning and had a working day ahead of me. 

4. I feel burned out because of my work during this week. 

(Schaufeli and Van Dierendock, 2000) 

Appendix IV: Factor analysis 
This factor analysis elaborates on how the teamwork scale was used. After some analysis, item 1-6 were 

taken out of the analysis because there was too much missing data. The KMO of the remaining items is 

.587, which is just high enough to conduct a factor analysis. A scree plot shows that there are three 

factors. Forcing to extract 3 factors shows that item 15, 16, 17 and 18 clearly are a factor. The other two 

factors, however, are not clear. Therefore, the factor analysis is done again, forcing to extract 2 factors. 

Again, item 15, 16 and 17 are a factor. Item 7, 8, 9, 11 and 12 also form a factor. Items 10, 13 and 14 

scored low on both factors, so they were taken out of the analysis. Looking at the questions that 

correspond to the items, it was checked whether the two factors made sense and the result was positive. 

The questions related to items 7, 8, 9, 11 and 12 all involved meetings and how people cooperated in 

terms of listening to each other or asking for another’s opinion.  Furthermore, items 15, 16, 17 and 18 

involved helping others to achieve a goal and providing constructive feedback. 

It was decided to take these two factors for further analysis: 

• Items 7, 8, 9, 11 and 12 were labelled “teamwork: meetings” 

• items 15, 16, 17 and 18 were labelled “teamwork: steering”. 
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Appendix V: Multilevel analysis 
 

 Dependent variable: Challenge stress 

Model and variable Estimate 

(SE) 

t -2LL ∆∆∆∆-2LL   Week-level 

intercept 

variance 

(SE) 

General-

level inter-

cept vari-

ance (SE) 

Null model 

intercept 

 

2.81(.16) 

 

18.12*** 

295.20  .82***(.13) .41**(.18) 

Model 1 

Intercept 

Time Pressure 

 

2.82(.16) 

.79(.14) 

 

18.10*** 

5.56*** 

269.42 25.78***  

.58***(.10) 

 

.48**(.18) 

 Model 2 

Intercept  

Time Pressure 

Polychronicity 

 

2.82(.16) 

.79(.14) 

.04(.20) 

 

18.11*** 

5.56 

.21 

269.38 .04 .58***(.10) .48**(.18) 

 Model 3 

Intercept 

Time Pressure                            

Polychronicity 

Time Pressure*Polychronicity 

 

2.82(.16) 

.78(.14) 

.04(.20) 

.16(.18) 

 

18.11*** 

5.53*** 

.21 

.87 

268.64 .74 .58***(.09) .48**(.18) 

 Model 2 

Intercept  

Time Pressure 

Deadline Pacing style 

 

2.82(.16) 

.82(.15) 

.06(.33) 

 

17.41*** 

5.55*** 

.18 

260.72 8.70** .59***(.10) .50**(.19) 

 Model 3 

Intercept 

Time Pressure   

Deadline pacing 

Time pressure*Deadline pacing     

 

2.82(.16) 

.68(.16) 

.06(.33) 

-.59(.28) 

 

17.43*** 

4.30*** 

.18 

-2.14** 

256.29 4.43** .56***(.09) .51**(.18) 

 Model 2 

Intercept  

Time Pressure 

U-Shaped Pacing  

 

2.82(.15) 

.79(.14) 

.35(.22) 

 

18.94*** 

5.56*** 

1.58 

267.04 2.38 .58***(.10) .42**(.16) 

 Model 3 

Intercept 

Time Pressure   

U-Shaped pacing 

Time pressure*U-Shaped pacing   

 

2.82(.15) 

.78(.14) 

.35(.22) 

-.12(.17) 

 

18.95*** 

5.04*** 

1.58 

-.73 

266.51 .53 .58***(.09) .42(.16) 

 Model 2 

Intercept  

Time Pressure 

Steady Pacing  

 

2.82(.16) 

.82(.15) 

.21(.30) 

 

17.58*** 

5.55*** 

.71 

260.26 9.16** .59***(.10) .49**(.18) 

 Model 3 

Intercept 

Time Pressure   

Steady Pacing 

Time pressure*Steady pacing    

 

2.82(.16) 

.82(.14) 

.20(.30) 

-.64(.27) 

 

17.56*** 

5.74*** 

.70 

-2.38** 

254.83 5.43** .55***(.09) .49**(.18) 

 Model 2 

Intercept  

Time Pressure 

Leadership  

 

2.82(.15) 

.79(.14) 

.48(.30) 

 

18.98*** 

5.56*** 

1.59 

267.01 2.41 .58***(.10) .42**(.16) 

 Model 3 

Intercept 

Time Pressure   

Leadership 

Time pressure*Leadership      

 

2.82(.15) 

.79(.14) 

.48(.30) 

.01(.25) 

 

18.98*** 

5.55*** 

1.59 

.05 

267.01 .00 .58***(.10) .42**(.16) 

Model 1 

Intercept 

Leadership 

 

2.81(.15) 

.48(.30) 

 

19.01*** 

1.59 

292.80 2.40 .83***(.13) .35**(.16) 
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 Dependent variable: Hindrance Stress 

Model and variable Estimate 

(SE) 

t -2LL ∆∆∆∆-2LL   Week-level 

intercept 

variance 

(SE) 

General-

level inter-

cept vari-

ance (SE) 

Null model 

intercept 

 

1.97(.12) 

 

17.05*** 

212.58  .34***(.06) .26**(.10) 

Model 1 

Intercept 

Time Pressure 

 

1.97(.12) 

.49(.09) 

 

17.06*** 

5.28*** 

188.91 23.67*** .25***(.04) .28**(.10) 

 Model 2 

Intercept  

Time Pressure 

Polychronicity 

 

1.97(.11) 

.49(.09) 

.05(.15) 

 

17.10*** 

5.28*** 

.35 

188.79 .12 .25***(.04) .28**(.10) 

 Model 3 

Intercept 

Time Pressure                            

Polychronicity 

Time Pressure*Polychronicity 

 

1.97(.11) 

.49(.09) 

.05(.15) 

-.10(.12) 

 

17.10*** 

5.35*** 

.55 

-.86 

188.05 .74 .24***(.04) .28**(.10) 

 Model 2 

Intercept  

Time Pressure 

Deadline Pacing style 

 

1.96(.12) 

.49(.09) 

.26(.254 

 

16.77*** 

5.10*** 

1.08 

183.51 5.40** .25***(.04) .28**(.10) 

 Model 3 

Intercept 

Time Pressure   

Deadline pacing 

Time pressure*Deadline pacing      

 

1.96(.12) 

.42(.10) 

.26(.24) 

-.31(.18) 

 

16.77*** 

4.03*** 

1.08 

-1.70* 

180.68 2.83* .24***(.04) .28**(.10) 

 Model 2 

Intercept  

Time Pressure 

U-Shaped Pacing  

 

1.96(.12) 

.49(.09) 

.05(.17) 

 

17.09*** 

5.28*** 

.31 

188.52 .39 .25***(.04) .28**(.10) 

 Model 3 

Intercept 

Time Pressure   

U-Shaped pacing 

Time pressure*U-Shaped pacing      

 

1.97(.12) 

.48(.09) 

.05(.17) 

-.07(.11) 

 

17.09*** 

5.15*** 

.31 

-.61 

188.44 .06 .24***(.04) .28**(.10) 

 Model 2 

Intercept  

Time Pressure 

Steady Pacing  

 

1.96(.10) 

.49(.10) 

.39(.21) 

 

17.42*** 

5.11*** 

1.84* 

181.45 7.46** .25***(.04) .25**(.11) 

 Model 3 

Intercept 

Time Pressure   

Steady Pacing 

Time pressure*Steady pacing    

 

1.96(.11) 

.49(.10) 

.39(.21) 

.15(.18) 

 

17.42*** 

5.15*** 

1.84 

.85 

180.72 .73 .25**(.04) .25**(.09) 

 Model 2 

Intercept  

Time Pressure 

Leadership  

 

1.97(.11) 

.49(.09) 

.09(.23) 

 

17.10*** 

5.28*** 

.37 

188.77 .14 .25***(.04) .28(.10) 

 Model 3 

Intercept 

Time Pressure   

Leadership 

Time pressure*Leadership       

 

1.97(.11) 

.49(.09) 

.09(.23) 

-.15(.16) 

 

17.10*** 

5.33*** 

.37 

-.97 

187.84 .93 .24***(.04) .28(.10) 

Model 1 

Intercept 

Leadership 

 

1.97(.11) 

.08(.23) 

 

17.12*** 

.36 

212.45 .13 .34***(.06) .26**(.10) 

 

*** = significant at P<0.001  

** = significant at P<0.05  

* = significant at P<0.1. 
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 Dependent variable: Creativity 

Model and variable Estimate 

(SE) 

t -2LL ∆∆∆∆-2LL   Week-level 

intercept 

variance 

(SE) 

General-

level inter-

cept vari-

ance (SE) 

Null model 

intercept 

 

3.00(.08) 

 

35.58*** 

138.50  .15***(.03) .15**(.05) 

Model 1 

Intercept 

Time Pressure 

 

3.00(.08) 

-.07(.07) 

 

35.58*** 

-1.03 

137.43 1.07 .15***(.02) .15**(.05) 

Model 1 

Intercept 

Challenge Stress 

 

2.99(.08) 

.01(.05) 

 

35.50*** 

.25 

137.80 .70 .15***(.03) .15**(.05) 

 Model 2 

Intercept  

Challenge Stress 

Polychronicity 

 

2.99(.08) 

.01(.05) 

.04(.11) 

 

35.59*** 

.25 

.36 

137.67 .13 .15***(.03) .14**(.05) 

 Model 3 

Intercept 

Challenge Stress  

Polychronicity 

Challenge Stress*Polychronicity 

 

2.99(.08) 

.01(.05) 

.04(.11) 

.04(.07) 

 

35.59*** 

.13 

.36 

.56 

137.35 .32 .15***(.03) .14**(.05) 

 Model 2 

Intercept  

Challenge Stress 

Deadline Pacing style 

 

2.98(.08) 

.01(.05) 

.12(.18) 

 

34.65*** 

.24 

.69 

132.73 4.7** .16***(.03) .14**(.05) 

 Model 3 

Intercept 

Challenge Stress 

Deadline pacing 

Challenge Stress*Deadline pacing      

 

2.98(.08) 

.02(.05) 

.12(.18) 

.02(.08) 

 

34.35*** 

.30 

.69 

.28 

132.66 .07 .15***(.03) .15**(.05) 

 Model 2 

Intercept  

Challenge Stress 

U-Shaped Pacing  

 

2.99(.08) 

.01(.05) 

.02(.12) 

 

35.51*** 

.25 

.12 

137.79 (.36) .15***(.03) .14**(.05) 

 Model 3 

Intercept 

Challenge Stress 

U-Shaped pacing 

Challenge Stress*U-Shaped pacing      

 

2.99(.08) 

.02(.05) 

.02(.12) 

.09(.06) 

 

35.52*** 

.33 

.12 

1.37 

135.92 1.87 .15**(.02) .15**(.05) 

 Model 2 

Intercept  

Challenge Stress 

Steady Pacing  

 

2.98(.09) 

.01(.05) 

.16(.16) 

 

34.98*** 

.24 

1.00 

132.22 5.21** .15***(.03) .14**(.05) 

 Model 3 

Intercept 

Challenge Stress  

Steady Pacing 

Challenge Stress*Steady pacing    

 

2.98(.09) 

.01(.05) 

.16(.16) 

-.04(.14) 

 

34.98*** 

.14 

1.00 

-.27 

132.15 .07 .15***(.03) .14**(.05) 

 Model 2 

Intercept  

Challenge Stress 

Leadership  

 

2.99(.08) 

.01(.05) 

.08(.17) 

 

35.63*** 

.25 

.46 

137.59 (.16) .15***(.03) .14**(.05) 

 Model 3 

Intercept 

Challenge Stress 

Leadership 

Challenge Stress*Leadership       

 

2.99(.08) 

.01(.05) 

.08(.17) 

-.07(.09) 

 

35.64*** 

.26 

.46 

-.74 

137.04 .55 .15***(.03) .14**(.05) 

Model 1 

Intercept 

Leadership 

 

3.00(.08) 

.08(.17) 

 

35.72*** 

.49 

138.26 .24 15***(.02) .14**(.05) 
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 Dependent variable: Creativity (continued) 

Model and variable Estimate 

(SE) 

t -2LL ∆∆∆∆-2LL   Week-level 

intercept 

variance 

(SE) 

General-

level inter-

cept vari-

ance (SE) 

Null model 

intercept 

 

3.00(.08) 

 

35.58*** 

138.50  .15***(.03) .15**(.05) 

Model 1 

Intercept 

Hindrance Stress 

 

3.00(.08) 

-.04(.08) 

 

35.47*** 

-.52 

137.96 .54 .15***(.03) .15**(.05) 

 Model 2 

Intercept  

Hindrance Stress 

Polychronicity 

 

3.00(.08) 

-.04(.08) 

.04(.11) 

 

35.56*** 

-.52 

.38 

137.81 .17 .15***(.03) .14**(.05) 

 Model 3 

Intercept 

Hindrance Stress  

Polychronicity 

Hindrance Stress*Polychronicity 

 

3.00(.08) 

-.04(.08) 

.04(.11) 

.05(.11) 

 

35.56*** 

-.54 

.38 

.46 

137.60 .21 .15***(.03) .15**(.05) 

 Model 2 

Intercept  

Hindrance Stress 

Deadline Pacing style 

 

2.99(.09) 

-.03(.08) 

.12(.18) 

 

34.62*** 

-.42 

.70 

132.98 4.98** .16***(.03) .15**(.05) 

 Model 3 

Intercept 

Hindrance Stress 

Deadline pacing 

Hindrance Stress*Deadline pacing 

 

2.99(.09) 

-.05(.08) 

.12(.18) 

.19(.15) 

 

34.62*** 

-.62 

.70 

1.29 

131.34 1.64 .15***(.03) .15**(.05) 

 Model 2 

Intercept  

Hindrance Stress 

U-Shaped Pacing  

 

3.00(.08) 

-.04(.08) 

.02(.12) 

 

35.48*** 

-.52 

.15 

137.94 .02 .15***(.03) .15**(.05) 

 Model 3 

Intercept 

Hindrance Stress 

U-Shaped pacing 

Hindrance Stress*U-Shaped pacing  

 

3.00(.08) 

-.05(.08) 

.02(.12) 

-.03(.13) 

 

35.48*** 

-.57 

.15 

-.23 

137.88 .06 .15***(.03) .15**(.05) 

 Model 2 

Intercept  

Hindrance Stress 

Steady Pacing  

 

2.99(.09) 

-.03(.08) 

.16(.16) 

 

34.89*** 

-.42 

.97 

132.54 5.42** .16***(.03) .14**(.05) 

 Model 3 

Intercept 

Hindrance Stress  

Steady Pacing 

Hindrance Stress*Steady pacing    

 

2.99(.09) 

-.03(.08) 

.16(.16) 

-.11(.16) 

 

34.90** 

-.39 

.97 

-.73 

132.00 .54 .15***(.03) .14**(.05) 

 Model 2 

Intercept  

Hindrance Stress 

Leadership  

 

3.00(.08) 

-.04(.08) 

.08(.17) 

 

35.62*** 

-.52 

.50 

137.71 .25 .15***(.03) .14**(.05) 

 Model 3 

Intercept 

Hindrance Stress 

Leadership 

Hindrance Stress*Leadership       

 

3.00(.08) 

-.06(.08) 

.08(.17) 

-.23(.20) 

 

35.62*** 

-.75 

.50 

-1.19 

136.32 1.39 .15***(.02) .14**(.05) 

 



 71 

 

 Dependent variable: Individual Learning 

Model and variable Estimate 

(SE) 

t -2LL ∆∆∆∆-2LL  Week-level 

intercept 

variance 

(SE) 

General-

level inter-

cept vari-

ance (SE) 

Null model 

intercept 

 

3.21(.09) 

 

35.24*** 

182.13  .26***(.04) .15**(.06) 

Model 1 

Intercept 

Time Pressure 

 

3.21(.09) 

.14(.09) 

 

35.25*** 

1.51 

179.88 2.25 .25***(.04) .28**(.10) 

Model 1 

Intercept 

Challenge Stress 

 

3.21(.09) 

.15(.06) 

 

35.66*** 

2.40** 

175.50 4.38** .25***(.04) .15**(.06) 

 Model 2 

Intercept  

Challenge Stress 

Polychronicity 

 

3.21(.09) 

.15(.06) 

-.10(.12) 

 

35.83*** 

2.43** 

-.90 

174.70 .80 .25***(.04) .14**(.06) 

 Model 3 

Intercept 

Challenge Stress  

Polychronicity 

Challenge Stress*Polychronicity 

 

3.21(.09) 

.14(.06) 

-.10(.12) 

.11(.08) 

 

35.82*** 

2.14** 

-.90 

1.31 

172.84 1.86 .24***(.04) .15**(.06) 

 Model 2 

Intercept  

Challenge Stress 

Deadline Pacing style 

 

3.22(.09) 

.15(.06) 

.01(.19) 

 

34.60*** 

2.41** 

.04 

168.64 6.86** .25***(.04) .15**(.06) 

 Model 3 

Intercept 

Challenge Stress 

Deadline pacing 

Challenge Stress*Deadline pacing 

 

3.23(.09) 

.12(.06) 

.01(.19) 

-.18(.09) 

 

34.60*** 

1.83* 

.04 

-1.98* 

164.82 3.82* .23***(.04) .16**(.06) 

 Model 2 

Intercept  

Challenge Stress 

U-Shaped Pacing  

 

3.21(.09) 

.15(.06) 

.10(.13) 

 

35.72*** 

2.43** 

.77 

174.91 .59 .25***(.04) .15**(.06) 

 Model 3 

Intercept 

Challenge Stress 

U-Shaped pacing 

Challenge Stress*U-Shaped pacing  

 

3.21(.09) 

.16(.06) 

.10(.13) 

.15(.08) 

 

35.70*** 

2.59** 

.77 

1.91* 

171.35 3.56* .23***(.04) .15**(.06) 

 Model 2 

Intercept  

Challenge Stress 

Steady Pacing  

 

3.23(.09) 

.15(.06) 

.17(.17) 

 

35.21*** 

2.41** 

.99 

167.67 7.83** .25***(.04) .14**(.06) 

 Model 3 

Intercept 

Challenge Stress  

Steady Pacing 

Challenge Stress*Steady pacing    

 

3.23(.09) 

.14(.07) 

.17(.17) 

-.08(.18) 

 

35.21*** 

2.17** 

.99 

-.43 

167.48 .19 .25***(.04) 

 

.15**(.06) 

 Model 2 

Intercept  

Challenge Stress 

Leadership  

 

3.21(.08) 

.15(.06) 

.42(.16) 

 

39.49*** 

2.43** 

2.56** 

169.65 5.85** .25***(.04) .11**(.05) 

 Model 3 

Intercept 

Challenge Stress 

Leadership 

Challenge Stress*Leadership       

 

3.21(.08) 

.15(.06) 

.42(.16) 

.17(.11) 

 

39.49*** 

2.45** 

2.56** 

1.51 

167.41 2.24 .24***(.04) .11**(.05) 

Model 1 

Intercept 

Leadership 

 

3.20(.08) 

.42(.17) 

 

39.24*** 

2.52** 

176.46 5.67** .26***(.04) .10**(.05) 
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 Dependent variable: Individual Learning (continued) 

Model and variable Estimate 

(SE) 

t -2LL ∆∆∆∆-2LL  Week-level 

intercept 

variance 

(SE) 

General-

level inter-

cept vari-

ance (SE) 

Null model 

intercept 

 

3.21(.09) 

 

35.24*** 

182.13  .26***(.04) .15**(.06) 

Model 1 

Intercept 

Hindrance Stress 

 

3.20(.09) 

.01(.10) 

 

34.88***

.14 

181.07 1.06 .27***(.04) .15**(.06) 

 Model 2 

Intercept  

Hindrance Stress 

Polychronicity 

 

3.20(.09) 

.01(.10) 

-.11(.12) 

 

35.43*** 

.14 

-.92 

180.24 .83 .27***(.04) .14**(.06) 

 Model 3 

Intercept 

Hindrance Stress  

Polychronicity 

Hindrance Stress *Polychronicity 

 

3.20(.09) 

.01(.10) 

-.11(.12) 

.04(.14) 

 

35.43*** 

.13 

-.92 

.29 

180.16 .08 .26***(.04) .15**(.06) 

 Model 2 

Intercept  

Hindrance Stress 

Deadline Pacing style 

 

3.22(.09) 

.01(.10) 

.01(.19) 

 

34.18*** 

.08 

.03 

174.12 6.95** .27***(.04) .15**(.06) 

 Model 3 

Intercept 

Hindrance Stress 

Deadline pacing 

Hindrance Stress *Deadline pacing      

 

3.22(.09) 

.05(.10) 

.01(.19) 

-.52(.19) 

 

34.17*** 

.51 

.03 

-2.73** 

167.01 7.11** .24***(.04) .16**(.06) 

 Model 2 

Intercept  

Hindrance Stress 

U-Shaped Pacing  

 

3.20(.09) 

.01(.10) 

.10(.13) 

 

35.26*** 

.15 

.72 

180.55 .46 .27***(.04) .15**(.06) 

 Model 3 

Intercept 

Hindrance Stress 

U-Shaped pacing 

Hindrance Stress*U-Shaped pacing     

 

3.20(.09) 

.06(.11) 

.10(.13) 

.18(.17) 

 

35.24*** 

.52 

.72 

1.08 

179.38 1.17 .26***(.04) .15**(.06) 

 Model 2 

Intercept  

Hindrance Stress 

Steady Pacing  

 

3.22(.09) 

.01(.10) 

.18(.17) 

 

34.81*** 

.08 

1.02 

173.09 7.98** .26***(.04) .14**(.06) 

 Model 3 

Intercept 

Hindrance Stress  

Steady Pacing 

Hindrance Stress*Steady pacing    

 

3.22(.09) 

.00(.10) 

.18(.17) 

.20(.20) 

 

34.81*** 

.04 

1.02 

.99 

172.12 .97 .26***(.04) .15**(.06) 

 Model 2 

Intercept  

Hindrance Stress 

Leadership  

 

3.20(.08) 

.01(.10) 

.41(.17) 

 

38.79*** 

.15 

2.47** 

175.60 5.47** .27***(.04) .11**(.05) 

 Model 3 

Intercept 

Hindrance Stress 

Leadership 

Hindrance Stress*Leadership      

 

3.20(.08) 

.07(.10) 

.41(.17) 

.69(.25) 

 

38.78*** 

.69 

2.47** 

2.82** 

168.05 7.55** .24***(.04) .11**(.05) 
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 Dependent variable: Quality 

Model and variable Estimate 

(SE) 

t -2LL ∆∆∆∆-2LL   Week-level 

intercept 

variance 

(SE) 

General-

level inter-

cept vari-

ance (SE) 

Null model 

intercept 

 

3.52(.07) 

 

51.00*** 

142.10  .19***(.03) .08**(.04) 

Model 1 

Intercept 

Time Pressure 

 

3.52(.07) 

.16(.08) 

 

51.31*** 

2.07** 

137.91 4.19** .18***(.03) .08**(.03) 

Model 1 

Intercept 

Challenge Stress 

 

3.53(.07) 

.19(.05) 

 

51.00*** 

3.69*** 

127.87 14.23*** .16***(.03) .08**(.04) 

 Model 2 

Intercept  

Challenge Stress 

Polychronicity 

 

3.53(.07) 

.19(.05) 

-.13(.09) 

 

53.09*** 

3.69*** 

-1.47 

125.81 2.06 .16***(.03) .07**(.03) 

 Model 3 

Intercept 

Challenge Stress  

Polychronicity 

Challenge Stress*Polychronicity 

 

3.53(.07) 

.18(.05) 

-.13(.09) 

.06(.07) 

 

53.08*** 

3.45*** 

-1.46 

.92 

124.97 .84 .16***(.03) .07**(.03) 

 Model 2 

Intercept  

Challenge Stress 

Deadline Pacing style 

 

3.54(.07) 

.20(.05) 

.03(.14) 

 

50.21*** 

3.97*** 

.22 

120.54 7.33** .15***(.03) .08**(.04) 

 Model 3 

Intercept 

Challenge Stress 

Deadline pacing 

Challenge Stress*Deadline pacing   

 

3.54(.07) 

.18(.05) 

.03.14) 

-.09(.07) 

 

50.21*** 

3.53*** 

.22 

-1.20 

119.13 1.41 .15***(.03) .08**(.04) 

 Model 2 

Intercept  

Challenge Stress 

U-Shaped Pacing  

 

3.53(.07) 

.19(.05) 

-.08(.10) 

 

51.56*** 

3.69*** 

-.78 

127.26 .61 .16***(.03) .08**(.03) 

 Model 3 

Intercept 

Challenge Stress 

U-Shaped pacing 

Challenge Stress*U-Shaped pacing  

 

3.53(.07) 

.19(.05) 

-.08(.10) 

.08(.06) 

 

51.55*** 

3.79*** 

-.78 

1.27 

125.67 1.59 .15***(.03) .08**(.03) 

 Model 2 

Intercept  

Challenge Stress 

Steady Pacing  

 

3.54(.07) 

.20(.05) 

-.07(.13) 

 

50.40*** 

3.97*** 

-.56 

120.27 7.60** .15***(.03) .08**(.04) 

 Model 3 

Intercept 

Challenge Stress  

Steady Pacing 

Challenge Stress *Steady pacing    

 

3.54(.07) 

.17(.05) 

-.07(.13) 

-.24(.14) 

 

50.47*** 

3.37*** 

-.56 

-1.71* 

117.41 2.86* .15***(.02) .08**(.03) 

 Model 2 

Intercept  

Challenge Stress 

Leadership  

 

3.53(.07) 

.19(.05) 

.10(.14) 

 

51.75*** 

3.69*** 

.73 

127.35 .52 .16***(.03) .08**(.03) 

 Model 3 

Intercept 

Challenge Stress 

Leadership 

Challenge Stress *Leadership      

 

3.53(.07) 

.19(.05) 

.10(.14) 

-.09(.09) 

 

51.86*** 

3.73*** 

.75 

-1.04 

126.29 1.06 .16***(.03) .08**(.03) 

Model 1 

Intercept 

Leadership 

 

3.52(.07) 

.10(.14) 

 

51.70*** 

.68 

141.66 .44 .19***(.03) .07**(.03) 
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 Dependent variable: Quality (continued) 

Model and variable Estimate 

(SE) 

t -2LL ∆∆∆∆-2LL   Week-level 

intercept 

variance 

(SE) 

General-

level inter-

cept vari-

ance (SE) 

Null model 

intercept 

 

3.52(.07) 

 

51.00*** 

142.10  .19***(.03) .08**(.04) 

Model 1 

Intercept 

Hindrance Stress 

 

3.52(.07) 

.12(.09) 

 

50.66*** 

1.44 

139.23 2.87* .18***(.03) .08**(.04) 

 Model 2 

Intercept  

Hindrance Stress 

Polychronicity 

 

3.52(.07) 

.12(.09) 

-.12(.09) 

 

52.86*** 

1.44 

-1.51 

137.05 2.18 .18***(.03) .07**(.03) 

 Model 3 

Intercept 

Hindrance Stress  

Polychronicity 

Hindrance Stress*Polychronicity 

 

3.52(.07) 

.12(.09) 

-.13(.09) 

-.03(.12) 

 

52.86*** 

1.45 

-1.51 

-.28 

136.97 .08 .18***(.03) .07**(.03) 

 Model 2 

Intercept  

Hindrance Stress 

Deadline Pacing style 

 

3.53(.07) 

.12(.09) 

.03(.15) 

 

49.80*** 

1.41 

.19 

133.80 5.43** .18***(.03) .08**(.04) 

 Model 3 

Intercept 

Hindrance Stress 

Deadline pacing 

Hindrance Stress*Deadline pacing      

 

3.53(.07) 

.15(.08) 

.03(.15) 

-.33(.16) 

 

49.86*** 

1.76* 

.20 

-2.06** 

129.68 4.12** .17***(.03) .08**(.04) 

 Model 2 

Intercept  

Hindrance Stress 

U-Shaped Pacing  

 

3.52(.07) 

.13(.09) 

-.09(.10) 

 

51.32*** 

1.44 

-.86 

138.50 .73 .18***(.03) .07**(.03) 

 Model 3 

Intercept 

Hindrance Stress 

U-Shaped pacing 

Hindrance Stress*U-Shaped pacing    

 

3.52(.07) 

.14(.09) 

-.09(.10) 

.07(.14) 

 

51.32*** 

1.52 

-.86 

.49 

138.26 .24 .18***(.03) .07**(.03) 

 Model 2 

Intercept  

Hindrance Stress 

Steady Pacing  

 

3.53(.07) 

.12(.09) 

-.06(.13) 

 

49.91*** 

1.41 

-.47 

133.62 5.61** .18***(.03) .08**(.04) 

 Model 3 

Intercept 

Hindrance Stress  

Steady Pacing 

Hindrance Stress*Steady pacing    

 

3.53(.07) 

.12(.09) 

-.06(.13) 

-.09(.17) 

 

49.95*** 

1.44 

-.47 

-.54 

133.33 .29 .18***(.03) .08**(.04) 

 Model 2 

Intercept  

Hindrance Stress 

Leadership  

 

3.52(.07) 

.12(.09) 

.09(.14) 

 

51.32*** 

1.45 

.66 

138.81 .42 .18***(.03) .07**(.04) 

 Model 3 

Intercept 

Hindrance Stress 

Leadership 

Hindrance Stress*Leadership      

 

3.52(.07) 

.13(.09) 

.09(.14) 

.03(.22) 

 

51.28*** 

1.45 

.65 

.13 

138.79 .02 .18***(.03) .08**(.04) 
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 Dependent variable: Teamwork Meetings 

Model and variable Estimate 

(SE) 

t -2LL ∆∆∆∆-2LL   Week-level 

intercept 

variance 

(SE) 

General-

level inter-

cept vari-

ance (SE) 

Null model 

intercept 

 

3.82(.08) 

 

45.18 

120.26  .17***(.03) .13**(.05) 

Model 1 

Intercept 

Time Pressure 

 

3.81(.08) 

-.19(.08) 

 

44.88*** 

-2.34** 

115.03 5.23** .15***(.03) .13**(.05) 

Model 1 

Intercept 

Challenge Stress 

 

3.82(.09) 

-.15(.05) 

 

43.94*** 

-2.97** 

108.39 11.87** .14***(.03) .14**(.05) 

 Model 2 

Intercept  

Challenge Stress 

Polychronicity 

 

3.82(.09) 

-.15(.05) 

.01(.11) 

 

43.94*** 

-2.97** 

.08 

108.38 .01 .14***(.03) .14**(.05) 

 Model 3 

Intercept 

Challenge Stress  

Polychronicity 

Challenge Stress*Polychronicity 

 

3.81(.09) 

-.14(.05) 

.01(.11) 

-.10(.06) 

 

43.90*** 

2.81** 

.05 

-1.57 

105.97 2.41 .13***(.02) .14**(.05) 

 Model 2 

Intercept  

Challenge Stress 

Deadline Pacing style 

 

3.83(.09) 

-.15(.05) 

-.21(.18) 

 

44.24*** 

-2.80** 

-1.22 

104.97 3.42* .14***(.03) .13**(.05) 

 Model 3 

Intercept 

Challenge Stress 

Deadline pacing 

Challenge Stress*Deadline pacing  

 

3.83(.09) 

-.14(.05) 

-.21(.18) 

.06(.08) 

 

44.18*** 

-2.59** 

-.1.20 

.81 

104.32 .65 .14***(.03) .13**(.05) 

 Model 2 

Intercept  

Challenge Stress 

U-Shaped Pacing  

 

3.82(.09) 

-.15(.05) 

-.02(.13) 

 

43.89*** 

-.2.96** 

-.14 

108.37 .02 .14***(.03) .14**(.05) 

 Model 3 

Intercept 

Challenge Stress 

U-Shaped pacing 

Challenge Stress*U-Shaped pacing 

 

3.82(.09) 

-.16(.05) 

-.01(.13) 

.03(.08) 

 

43.62*** 

-3.00** 

-.08 

.45 

108.17 .20 .14***(.02) .14**(.05) 

 Model 2 

Intercept  

Challenge Stress 

Steady Pacing  

 

3.83(.09) 

-.15(.05) 

-.21(.15) 

 

44.30*** 

-2.89** 

-.18 

104.57 3.82* .14***(.03) .13**(.05) 

 Model 3 

Intercept 

Challenge Stress  

Steady Pacing 

Challenge Stress*Steady pacing    

 

3.83(.09) 

-.15(.06) 

-.21(.16) 

.00(.14) 

 

44.30*** 

-2.77** 

-1.38 

.01 

104.47 .10 .14***(.03) .13**(.04) 

 Model 2 

Intercept  

Challenge Stress 

Leadership  

 

3.82(.09) 

-.15(.05) 

.06(.17) 

 

44.08** 

-2.98** 

.37 

108.26 .13 .14***(.02) .14**(.05) 

 Model 3 

Intercept 

Challenge Stress 

Leadership 

Challenge Stress*Leadership     

 

3.82(.09) 

-.15(.05) 

.06(.17) 

.00(.09) 

 

44.00*** 

-2.97** 

.37 

.01 

108.26 .00 .14***(.02) .14**(.05) 

Model 1 

Intercept 

Leadership 

 

3.82(.08) 

.04(.17) 

 

45.20*** 

.22 

120.21 .05 .17***(.03) .12**(.05) 
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 Dependent variable: Teamwork Meetings (continued) 

Model and variable Estimate 

(SE) 

t -2LL ∆∆∆∆-2LL   Week-level 

intercept 

variance 

(SE) 

General-

level inter-

cept vari-

ance (SE) 

Null model 

intercept 

 

3.82(.08) 

 

45.18 

120.26  .17***(.03) .13**(.05) 

Model 1 

Intercept 

Hindrance Stress 

 

3.81(.09) 

-.17(.09) 

 

44.76*** 

-1.90* 

116.38 3.88** .16***(.03) .13**(.05) 

 Model 2 

Intercept  

Hindrance Stress 

Polychronicity 

 

3.81(.09) 

-.17(.09) 

.01(.11) 

 

44.76*** 

-1.90* 

.07 

116.37 .01 .16***(.03) .13**(.05) 

 Model 3 

Intercept 

Hindrance Stress  

Polychronicity 

Hindrance Stress*Polychronicity 

 

3.81(.09) 

-.15(.09) 

.01(.11) 

-.18(.12) 

 

44.74*** 

-1.68* 

.06 

-1.46 

114.27 2.10 .15***(.03) .13**(.05) 

 Model 2 

Intercept  

Hindrance Stress 

Deadline Pacing style 

 

3.83(.08) 

-.17(.10) 

-.24(.17) 

 

45.52*** 

-1.77* 

-1.42 

112.12 4.26** .17***(.03) .11**(.05) 

 Model 3 

Intercept 

Hindrance Stress 

Deadline pacing 

Hindrance Stress*Deadline pacing     

 

3.82(.09) 

-.20(.10) 

-.23(.17) 

.20(.17) 

 

44.92*** 

-2.04** 

-1.34 

1.22 

110.67 1.45 .16***(.03) .12**(.05) 

 Model 2 

Intercept  

Hindrance Stress 

U-Shaped Pacing  

 

3.81(.09) 

-.17(.09) 

-.04(.13) 

 

44.82*** 

-1.87** 

-.29 

116.29 .09 .16***(.03) .13**(.05) 

 Model 3 

Intercept 

Hindrance Stress 

U-Shaped pacing 

Hindrance Stress*U-Shaped pacing      

 

3.81(.09) 

-.17(.09) 

-.04(.13) 

.00(.16) 

 

44.65*** 

-1.85* 

-.29 

.02 

116.29 .00 .16***(.03) .13**(.05) 

 Model 2 

Intercept  

Hindrance Stress 

Steady Pacing  

 

3.82(.08) 

-.17(.09) 

-.20(.15) 

 

44.98*** 

-1.84* 

-1.34 

112.30 4.08** .17***(.03) .12**(.05) 

 Model 3 

Intercept 

Hindrance Stress  

Steady Pacing 

Hindrance Stress*Steady pacing    

 

3.82(.08) 

-.17(.09) 

-.20(.15) 

-.15(.16) 

 

45.05*** 

-1.82* 

-1.34 

-.93 

111.45 .85 .16***(.03) .12**(.05) 

 Model 2 

Intercept  

Hindrance Stress 

Leadership  

 

3.81(.09) 

-.18(.09) 

.05(.17) 

 

44.78*** 

-1.91** 

.30 

116.29 .09 .16***(.03) .13**(.05) 

 Model 3 

Intercept 

Hindrance Stress 

Leadership 

Hindrance Stress*Leadership       

 

3.80(.09) 

-.17(.09) 

.05(.17) 

.18(.21) 

 

44.58*** 

-1.82* 

.32 

.88 

115.53 .76 .16***(.03) .13**(.05) 
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 Dependent variable: Teamwork Steering 

Model and variable Estimate 

(SE) 

t -2LL ∆∆∆∆-2LL   Week-level 

intercept 

variance 

(SE) 

General-

level inter-

cept vari-

ance (SE) 

Null model 

intercept 

 

3.53(.07) 

 

52.73*** 

106.54  .12***(.02) .09**(.03) 

Model 1 

Intercept 

Time Pressure 

 

3.53(.07) 

.08(.06) 

 

53.04*** 

1.31 

105.00 1.54 .12***(.02) .09**(.03) 

Model 1 

Intercept 

Challenge Stress 

 

3.53(.07) 

-.03(.04) 

 

52.58*** 

-.59 

106.28 .26 .12***(.02) .09**(.03) 

 Model 2 

Intercept  

Challenge Stress 

Polychronicity 

 

3.53(.07) 

-.03(.04) 

-.03(.09) 

 

52.73*** 

-.59 

-.39 

106.13 .15 .12***(.02) .09**(.03) 

 Model 3 

Intercept 

Challenge Stress  

Polychronicity 

Challenge Stress*Polychronicity 

 

3.53(.07) 

-.04(.04) 

-.03(.09) 

.08(.06) 

 

52.73*** 

-.86 

-.39 

1.35 

104.33 1.80 .12***(.02) .09**(.03) 

 Model 2 

Intercept  

Challenge Stress 

Deadline Pacing style 

 

3.55(.07) 

-.03(.04) 

.01(.13) 

 

54.31*** 

-.58 

.08 

100.35 5.93** .12***(.02) .08**(.03) 

 Model 3 

Intercept 

Challenge Stress 

Deadline pacing 

Challenge Stress*Deadline pacing 

 

3.55(.07) 

-.03(.05) 

.01(.13) 

-.02(.07) 

 

54.31*** 

-.62 

.08 

-.25 

100.29 .06 .12***(.02) .08**(.03) 

 Model 2 

Intercept  

Challenge Stress 

U-Shaped Pacing  

 

3.53(.07) 

-.03(.04) 

-.10(.10) 

 

53.55*** 

-.59 

-.98 

105.33 .95 .12***(.02) .08**(.03) 

 Model 3 

Intercept 

Challenge Stress 

U-Shaped pacing 

Challenge Stress*U-Shaped pacing  

 

3.53(.07) 

-.03(.04) 

-.10(.10) 

-.10(.06) 

 

53.54*** 

-.69 

-.98 

-1.76* 

102.30 

 

3.03* .11***(.02) .08**(.03) 

 Model 2 

Intercept  

Challenge Stress 

Steady Pacing 

 

3.55(.06) 

-.03(.04) 

-.09(.12) 

 

54.85*** 

-.58 

-.77 

99.77 6.51** .12***(.02) .07**(.03) 

 Model 3 

Intercept 

Challenge Stress  

Steady Pacing 

Challenge Stress*Steady pacing    

 

3.55(.06) 

-.02(.05) 

-.09(.12) 

.02(.13) 

 

54.85*** 

-.50 

-.77 

.17 

99.74 .03 .12***(.02) .07**(.03) 

 Model 2 

Intercept  

Challenge Stress 

Leadership  

 

3.53(.07) 

-.03(.04) 

-.10(.13) 

 

53.06*** 

-.59 

-.73 

105.74 .54 .12***(.02) .08**(.03) 

 Model 3 

Intercept 

Challenge Stress 

Leadership 

Challenge Stress*Leadership       

 

3.53(.07) 

-.03(.04) 

-.10(.13) 

-.04 

 

53.06*** 

-.59 

-.73 

-.49 

105.50 .24 .12***(.02) .08**(.03) 

Model 1 

Intercept 

Leadership 

 

3.53(.07) 

-.10(.13) 

 

53.19*** 

-.73 

106.00 .54 .12***(.02) .08**(.03) 
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 Dependent variable: Teamwork Steering (continued) 

Model and variable Estimate 

(SE) 

t -2LL ∆∆∆∆-2LL   Week-level 

intercept 

variance 

(SE) 

General-

level inter-

cept vari-

ance (SE) 

Null model 

intercept 

 

3.53(.07) 

 

52.73*** 

106.54  .12***(.02) .09**(.03) 

Model 1 

Intercept 

Hindrance Stress 

 

3.53(.07) 

.02(.07) 

 

52.58*** 

.27 

106.55 

 

.01 .12***(.02) .09**(.03) 

 Model 2 

Intercept  

Hindrance Stress 

Polychronicity 

 

3.53(.07) 

.02(.07) 

-.03(.09) 

 

52.73*** 

.27 

-.39 

106.40 .15 .12***(.02) .09**(.03) 

 Model 3 

Intercept 

Hindrance Stress  

Polychronicity 

Hindrance Stress*Polychronicity 

 

3.53(.07) 

.02(.07) 

-.03(.09) 

.13(.09) 

 

52.73*** 

.23 

-.39 

1.39 

104.94 2.54 .12***(.02) .09**(.03) 

 Model 2 

Intercept  

Hindrance Stress 

Deadline Pacing style 

 

3.55(.07) 

.01(.07) 

.01(.13) 

 

54.31*** 

.10 

-.08 

100.67 5.88** .12***(.02) .08**(.03) 

 Model 3 

Intercept 

Hindrance Stress 

Deadline pacing 

Hindrance Stress*Deadline pacing     

 

3.55(.07) 

.00(.07) 

.01(.13) 

.03(.13) 

 

54.31*** 

.06 

.08 

.26 

100.60 .07 .12***(.02) .08**(.03) 

 Model 2 

Intercept  

Hindrance Stress 

U-Shaped Pacing  

 

3.53(.07) 

.02(.07) 

-.10(.10) 

 

53.55*** 

.27 

-.98 

105.61 .94 .12***(.02) .08**(.03) 

 Model 3 

Intercept 

Hindrance Stress 

U-Shaped pacing 

Hindrance Stress*U-Shaped pacing    

 

3.53(.07) 

.13(.07) 

-.10(.10) 

-.02(.11) 

 

53.55*** 

.18 

-.98 

-.21 

105.56 .05 .12***(.02) .08**(.03) 

 Model 2 

Intercept  

Hindrance Stress 

Steady Pacing  

 

3.55(.06) 

.01(.07) 

-.09(.12) 

 

54.85*** 

.10 

-.77 

100.09 6.46** .12***(.02) .07**(.03) 

 Model 3 

Intercept 

Hindrance Stress  

Steady Pacing 

Hindrance Stress*Steady pacing    

 

3.55(.06) 

.00(.07) 

-.09(.12) 

.25(.13) 

 

54.89*** 

.03 

-.77 

1.88* 

96.62 3.47* .11***(.02) .08**(.03) 

 Model 2 

Intercept  

Hindrance Stress 

Leadership  

 

3.53(.07) 

.02(.07) 

-.10(.13) 

 

53.06*** 

.27 

-.73 

106.02 .53 .12***(.02) .08**(.03) 

 Model 3 

Intercept 

Hindrance Stress 

Leadership 

Hindrance Stress*Leadership       

 

3.53(.07) 

.02(.07) 

-.10(.13) 

-.02(.17) 

 

53.06*** 

.25 

-.73 

-.09 

106.01 .01 .12***(.02) .08**(.03) 
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 Dependent variable: Mental Fatigue 

Model and variable Estimate 

(SE) 

t -2LL ∆∆∆∆-2LL   Week-level 

intercept 

variance 

(SE) 

General-

level inter-

cept vari-

ance (SE) 

Null model 

intercept 

 

1.97(.12) 

 

17.08*** 

144.77  .13***(.02) .31***(.10) 

Model 1 

Intercept 

Time Pressure 

 

1.97(.12) 

.24(.06) 

 

17.07*** 

3.78*** 

131.70 13.07*** .11***(.02) .32***(.10) 

Model 1 

Intercept 

Challenge Stress 

 

1.98(.12) 

.10(.05) 

 

17.07*** 

2.30** 

139.53 5.24** .13***(.02) .32***(.10) 

 Model 2 

Intercept  

Challenge Stress 

Polychronicity 

 

1.98(.11) 

.10(.05) 

.09(.15) 

 

17.19*** 

2.30** 

.60 

139.18 .35 .13***(.02) .31***(.10) 

 Model 3 

Intercept 

Challenge Stress  

Polychronicity 

Challenge Stress*Polychronicity 

 

1.98(.11) 

.09(.04) 

.09(.15) 

.12(.06) 

 

17.18*** 

1.90* 

.60 

2.12** 

134.82 4.36** .12***(.02) .31***(.09) 

 Model 2 

Intercept  

Challenge Stress 

Deadline Pacing style 

 

1.98(.12) 

.10(.05) 

-.14(.25) 

 

16.60*** 

2.17** 

-.58 

134.89 4.64** .13***(.02) .32***(.10) 

 Model 3 

Intercept 

Challenge Stress 

Deadline pacing 

Challenge Stress*Deadline pacing      

 

1.98(.12) 

.08(.05) 

-.14(.25) 

-.08(.07) 

 

16.60*** 

1.78* 

-.58 

-1.18 

133.51 1.38 .13***(.02) .32***(.10) 

 Model 2 

Intercept  

Challenge Stress 

U-Shaped Pacing  

 

1.98(.11) 

.10(.05) 

-.10(.17) 

 

17.18*** 

2.30** 

-.58 

139.19 .34 .13***(.02) .31***(.10) 

 Model 3 

Intercept 

Challenge Stress 

U-Shaped pacing 

Challenge Stress*U-Shaped pacing       

 

1.98(.11) 

.10(.04) 

-.11(.17) 

-.13(.06) 

 

17.18*** 

2.26** 

-.58 

-1.26 

134.24 4.95** .12***(.02) .31**(.10) 

 Model 2 

Intercept  

Challenge Stress 

Steady Pacing  

 

1.98(.11) 

.10(.05) 

.45(.21) 

 

17.99*** 

2.17** 

2.20** 

130.79 8.74** .13***(.02) .27***(.09) 

 Model 3 

Intercept 

Challenge Stress  

Steady Pacing 

Challenge Stress*Steady pacing    

 

1.98(.11) 

.10(.05) 

.45(.21) 

.05(.13) 

 

17.99*** 

2.19** 

2.20** 

.40 

130.63 .16 .13***(.02) .27***(.08) 

 Model 2 

Intercept  

Challenge Stress 

Leadership  

 

1.97(.12) 

.10(.05) 

.07(.23) 

 

17.10*** 

2.30** 

.30 

139.44 .09 .13***(.02) .31***(.10) 

 Model 3 

Intercept 

Challenge Stress 

Leadership 

Challenge Stress*Leadership       

 

1.97(.12) 

.10(.05) 

.07(.23) 

-.06(.08) 

 

17.10*** 

2.32** 

.30 

-.74 

138.89 .55 .13***(.02) .31***(.10) 

Model 1 

Intercept 

Leadership 

 

1.97(.12) 

.07(.23) 

 

17.11*** 

.30 

144.68 .09 .13***(.02) .31***(.10) 
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 Dependent variable: Mental Fatigue (continued) 

Model and variable Estimate 

(SE) 

t -2LL ∆∆∆∆-2LL   Week-level 

intercept 

variance 

(SE) 

General-

level inter-

cept vari-

ance (SE) 

Null model 

intercept 

 

1.97(.12) 

 

17.08*** 

144.77  .13***(.02) .31***(.10) 

Model 1 

Intercept 

Hindrance Stress 

 

1.97(.12) 

.20(.07) 

 

16.97*** 

2.91** 

136.26 8.51** .12***(.02) .32***(.10) 

 Model 2 

Intercept  

Hindrance Stress 

Polychronicity 

 

1.97(.12) 

.20(.07) 

.09(.15) 

 

17.08*** 

2.91** 

..58 

135.93 .33 .12***(.02) .32***(.10) 

 Model 3 

Intercept 

Hindrance Stress  

Polychronicity 

Hindrance Stress*Polychronicity 

 

1.97(.12) 

.20(.07) 

.09(.15) 

.11(.10) 

 

17.07*** 

2.90** 

.58 

1.12 

134.69 1.24 .12***(.02) .32***(.10) 

 Model 2 

Intercept  

Hindrance Stress 

Deadline Pacing style 

 

1.98(.12) 

.20(.07) 

-.14(.25) 

 

16.49*** 

2.79** 

-.58 

131.65 4.61** .12***(.02) .33***(.10) 

 Model 3 

Intercept 

Hindrance Stress 

Deadline pacing 

Hindrance Stress*Deadline pacing       

 

1.98(.12) 

.21(.07) 

-.14(.25) 

-.12(.13) 

 

16.49*** 

2.92** 

-.58 

-.92 

130.81 .84 .12***(.02) .33***(.10) 

 Model 2 

Intercept  

Hindrance Stress 

U-Shaped Pacing  

 

1.97(11) 

.20(.07) 

-.10(.17) 

 

17.08*** 

2.91** 

-.60 

135.91 .35 .12***(.02) .32***(.09) 

 Model 3 

Intercept 

Hindrance Stress 

U-Shaped pacing 

Hindrance Stress*U-Shaped pacing      

 

1.97(12) 

.17(.07) 

-.10(.17) 

-.13(.11) 

 

17.08*** 

2.34** 

-.60 

-1.14 

134.62 1.29 .12***(.02) .32***(.09) 

 Model 2 

Intercept  

Hindrance Stress 

Steady Pacing  

 

1.98(.11) 

.20(.07) 

.46(.21) 

 

17.89*** 

2.79** 

2.21** 

127.51 8.75** .12***(.02) .27***(.09) 

 Model 3 

Intercept 

Hindrance Stress  

Steady Pacing 

Hindrance Stress*Steady pacing    

 

1.98(.11) 

.19(.07) 

.46(.21) 

.14(.14) 

 

17.89*** 

2.77** 

2.21** 

1.04 

126.45 1.06 .12***(.02) .27***(.09) 

 Model 2 

Intercept  

Hindrance Stress 

Leadership  

 

1.97(.12) 

.20(.07) 

.07(.23) 

 

16.99*** 

2.91** 

.28 

136.19 .07 .12***(.02) .32***(.10) 

 Model 3 

Intercept 

Hindrance Stress 

Leadership 

Hindrance Stress*Leadership      

 

1.97(.12) 

.20(.07) 

.07(.23) 

-.08(.17) 

 

16.99*** 

2.77** 

.28 

-.45 

135.97 .22 .12***(.02) .32***(.10) 
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Appendix VII: Questionnaire Meetings 
  

Please indicate to what extent you agree/disagree with the following statements. 

 

 

 Strongly       Disagree     Neither Agree      Agree    Strongly 

Disagree                             or disagree                         Agree 

1. (Some)People at CLS have a tendency to have a 

meeting about any trifle (=wissewasje). 

 

    �          �           �           �          �    

2. Also when there is few or little to talk about, 

regular meetings proceed. 

    �          �           �           �          �    

3. There is clarity on the necessity and/or the aim of 

meetings or certain agenda points. 

    �          �           �           �          �    

4. Meetings are a way to avoid responsibility or to 

pass it to someone else.  

    �          �           �           �          �    

5. There is always an informative agenda and it is 

spread in time. 

    �          �           �           �          �    

6. Agenda points are all dealt with.     �          �           �           �          �    

7. Participants are often prepared insufficiently.     �          �           �           �          �    

8. There is a lack of time planning and time 

management . 

    �          �           �           �          �    

9. Meetings have long periods without a break, 

where a break would be desirable. 

    �          �           �           �          �    

10. There is a lot of repetition, deviation (=afdwaling) 

and dwelling (uitweiding). 

    �          �           �           �          �    

11. There is always a planned ending time and people 

stick to it. 

    �          �           �           �          �    

12. Points are closed with ‘Who does what and 

when?’ 

    �          �           �           �          �    

13. Participants often show up late or don’t show up 

at all. 

    �          �           �           �          �    

14. Often the same people are speaking.     �          �           �           �          �    

15. Participants pay much attention to tasks and 

mistakes of others. 

    �          �           �           �          �    

16. Meetings are orderly.     �          �           �           �          �    

17. There is sufficient steering concerning the content 

of the meeting.  

    �          �           �           �          �    

18. Decisions are often taken rashly (=overhaast), 

causing that there is a lack of basis (=draagvlak). 

    �          �           �           �          �    

19. There is no orderly decision- or actionlist after 

the meeting. 

    �          �           �           �          �    
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20. Decisions are often executed too late or not at all.     �          �           �           �          �    

21. It is monitored which meetings are held and when 

they took place. 

    �          �           �           �          �    

22. Meetings are regularly checked on use, frequency 

and participants.  

    �          �           �           �          �    

23. After the end of the meeting, people never give 

each other compliments.  

    �          �           �           �          �    

24. Less assertive participants are invited to give 

their opinion.  

    �          �           �           �          �    

25. People hardly ever have a chat afterwards.      �          �           �           �          �    

26. The chairman always prepares meetings well and 

clearly holds the reins (=teugels in handen houden). 

    �          �           �           �          �    

27. Meetings are often disturbed (for instance by 

urgent calls are text messages)  

    �          �           �           �          �    

28. Often, people are invited for a meeting 

unnecessarily.  

    �          �           �           �          �    

 

 

 

 

 
Sources:  

http://www.niow.nl/Persoonlijk/Over_NIOW/Nieuws/Nieuwsbrief/Vergadertest/ 

http://www.meetingmate.nl/site/16/meetingmatetest.html 

 

 

1 Reverse 8 Reverse 15 Reverse 22  

2 Reverse 9 Reverse 16  23 Reverse 

3  10  17  24  

4 Reverse 11  18 Reverse 25  

5  12 Reverse 19 Reverse 26  

6  13 Reverse 20 Reverse 27 Reverse 

7 Reverse 14 Reverse 21  28 Reverse 
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