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I. Executive Summary 

For knowledge-driven companies, information systems are vital to their success. Already in 2011 a 
project started within Prodrive Technologies focusing on a complete redesign of the core information 
system functionality. The goal is to better fit the information system to the processes. The new 
information system features an algorithm-based planning tool. For the input of this planning tool, as 
much planning-related criteria as possible are included, including but not limited to due date and 
resource management. An important aspect for Prodrive Technologies is that the quality of the products 
is constant. This is accomplished through a consistent way of producing. Another aspect that should be 
considered is the human factor. Possible targets here are job performance and job satisfaction. Since 
there is no specific knowledge present – or prior research conducted – within Prodrive Technologies 
regarding the topic of human factors in operations, a project was set up resulting in this research. The 
following research question will be answered: 
 
What are the employee-related parameters that should be considered by Prodrive Technologies for 
incorporating in a tool that relates task characteristics to personal characteristics? 
 
The situation describes above asks for a solution that is implementable in an algorithm-based planning 
tool. It is hypothesized that individual differences (employee-related parameters) have a moderator 
effect on the relation between job characteristics and work outcomes (see Figure 1). A moderator effect 
beholds that the relations between job characteristics and work outcomes is dependent on the level of a 
specific individual difference. Because the activities in this particular assignment concern blue-collar 
work and this project is not about redesigning a production structure, it is not desired to reshape the job 
to better fit to the employee. Rather, the employee is fitted to the job. 
 

 
Figure 1: Proposed Theoretical Model and Variables Used in the Analyses 

 

Individual Differences 
- Agreeableness 
- Conscientiousness 
- Extraversion 
- Neuroticism 
- Openness to experience 

Work Outcomes 
- Job satisfaction 
- Work engagement 
- Emotional exhaustion 

Job Characteristics 
- Autonomy 
- Task variety 
- Task significance 
- Task identity 
- Feedback from the job 
- Job complexity 
- Information processing 
- Skill variety 
- Social support 
- Initiated interdependence 
- Received interdependence 
- Feedback from others 
- Work rate 
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Method 
The method describes both the design of the tool that matches job characteristics and individual 
characteristics to work outcomes and the design of the questionnaire that is used to find the relations 
between the different variables in each category. The tool consists of a set of matrices that together 
make it possible to match employees to tasks on the basis of both skills and a match between 
characteristics of tasks and characteristics of employees. 
 
For the development of the questionnaire a literature review identified a comprehensive set of variables 
for the categories of job characteristics, individual differences, and work outcomes. From this 
comprehensive list of variables a selection is made that best fit to the goals of the research and the 
specific situation within the operations department at Prodrive Technologies. From these list some 
variables were scrapped because they did not fit within the analyses conducted to the questionnaire. 
The final list of variables used in the analyses can be seen in Figure 1. The questionnaire was filled out by 
113 employees in the Prodrive operations deparment. 
 

 
Figure 2: Tool Design 

Results 
Regression analysis was performed on the questionnaire for each of the three work outcomes. The 
variables were added to the model in blocks. First the background variables were entered (age, 
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education level, etc.), then individual difference variables were entered to the model, followed by the 
task characteristics. In the final step the interaction terms between individual differences and task 
characteristics were added. After each step, only the significant variables remained. This resulted in 
significant regression models for all three outcome variable, each containing around three significant 
interaction terms. The amount of explained variance for all three models is also high (adj. R2 = .60 for 
both job satisfaction and work engagement and adj. R2 = .41 for emotional exhaustion). The added value 
of the model with the interaction terms as compared to the model without the interaction terms is 
however relatively small. For emotional exhaustion adding the interaction terms does not even yield a 
significant improvement over the previous model. 
 
With the results of the regression models for job satisfaction and work engagement an example of the 
tool was composed in order to match fictitious employees to fictitious tasks according to a match on the 
basis of skills and a match on the basis of task characteristics and personal characteristics (for a 
graphical representation of the matchmaking procedure see Figure 2). 
 
Discussion 
Highlights of this research can be summarized as follows: 

 It is possible to find a match between characteristics of tasks and characteristics of employees, the 
added value as compared to a model that contains task characteristics and personal characteristics 
separately, i.e. without interaction terms, is however small. 

 The models for all three outcome variables without the interaction terms already explain a great 
deal of variance. With these results tasks can be redesigned in order to make them better for the 
employees performing them. Also, personality traits are identified that strongly relate to job 
satisfaction, work engagement, emotional exhaustion, and job performance. With these results 
employees can be recruited that score better on these outcome variables. 

 The possible existence of mediator effect next to or instead of the moderator effects of individual 
differences on the relationship between job characteristics and work outcomes that has been 
identified in this research. 

 
This latter highlight refers to the discovery of possible mediator effects when analyzing the data. The 
difference between mediation and moderation is that mediation can be explained by people having 
different personalities perceiving their job characteristics, and thus their job, differently and therefore 
have different work outcomes. In case of moderation a personality trait influences the relationship 
between a job characteristic and a work outcome. That is, different levels of a personality trait result in 
different levels of a work outcome for the same level of a job characteristic. 
 
Limitations and Directions for Further Research 
Limitations mainly consider the rather small sample size for the type of research conducted. When 
interaction effects are incorporated in the model, the sample size is too small. But because the model 
has high explanatory power it is unlikely that the shortfall in sample size results in a wrong image of the 
relations. Further research should investigate to what extent the mediator effects alter the models as 
they have been developed here. Also, the practical example of the tool should be tested in practice to 
prove its feasibility. 
 
Implications 
Practical recommendations for Prodrive Technologies are to not attempt at incorporating a planning 
system that takes into account a match between personal characteristics and task characteristics as long 
as a non-automated planning system is used. Since the regression models developed without the 
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interaction terms are almost as good and much simpler to implement, it is recommended to use the 
results of these models to see where tasks can be improved in order to make them more satisfactory or 
better for their employees. Also it is recommended to select new employees on the basis of their 
conscientiousness levels. This because higher levels of conscientiousness are related to higher job 
satisfaction, higher work engagement, and better job performance. The part of the matchmaking system 
that matches employees to their tasks on the basis of skills they possess and skills that are required by 
the task could be an interesting opportunity for Prodrive to try out in its operations department. 
 
Scientific implications are that moderating effects of personal characteristics on the relation between 
job characteristics and work outcomes have been found. Also the possible existence of a mediator effect 
of job characteristics on the relationship between personal characteristics and work outcomes is an 
interesting theoretical implication. This calls for further research regarding the strength and existence of 
these types of relationship in larger models. 
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V. List of Definitions 

Construct Definition 

Ability 
The smallest possible instance when it comes to differentiating on what 
people are able to do 

Agreeableness 
Factors and facets are: Trust, straightforwardness, altruism, compliance, 
modesty, tender mindedness 

Autonomy 

The extent to which a job provides the employee with substantial 
freedom, independence, and discretion to choose how the work is done 
and to set the schedule for completing the work activities. In the work 
design questionnaire autonomy is divided in three parts: work scheduling 
autonomy, decision-making autonomy, and work methods autonomy. 
Each consisting of three statements 

Big five inventory A measurement instrument for measuring the big five personality traits 

Burnout  
A state of psychological strain resulting from being exposed to chronic job 
stressors that exceeds one’s resources to cope with hem 

Conscientiousness 
Factors and facets are: Competence, order, dutifulness, achievement 
striving, self-discipline, deliberation 

Contextual performance 
A self-report rating of an employee’s own performance regarding 
activities that contribute to the organization’s social and psychological 
core 

Distance 
A subscale of the burnout scale. Describes to which an individual feels 
distant from his or her job 

Emotional exhaustion 
A subscale of the burnout scale. Describes to which extent an individual is 
emotionally exhausted 

Equipment use 
The extent to which the job requires the use of different and complex 
equipment 

Ergonomics The extent to which the ergonomics regarding the job are adequate 

Extraversion 
Factors and facets are: Warmth, gregariousness, assertiveness, activity, 
excitement seeking, positive emotion 

Faces scale The degree to which an employee is satisfied with his job as a whole 

Feedback from others 
The extent to which feedback is provided by managers and coworkers 
regarding the effectiveness of the job performance 

Feedback from the job 
The extent to which carrying out the work activities provides the 
employee with direct and clear information about the effectiveness of his 
or her performance  

Individual difference Aspects in which people can differ from one another 
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Construct Definition 

Individual growth need 
strength 

The extent to which a respondent is ready to respond to an enriched job, 
i.e. sees the benefit of dealing with a job with a higher motivating 
potential 

Information processing The extent to which a job requires processing information 

Initiated interdependence 
The extent to which other people rely on the work completed by the 
respondent  

Internal work motivation 
The degree to which an employee is driven by an interest or enjoyment in 
the task itself 

Job 
The totality of tasks and activities executed over a longer period of time 
(e.g. a month or a year) 

Job characteristic Aspects in which jobs can differ from one another 

Job complexity The extent to which a job requires executing complex tasks 

Job satisfaction The degree to which an employee is satisfied with his job as a whole 

Negative affectivity 
States to what extent a respondent is experiencing negative affective 
feelings 

Neuroticism 
Factors and facets are: Anxiety, hostility, depression, self-consciousness, 
impulsiveness, vulnerability to stress 

Non-routine task A task that is characterized by high complexity and low standardization 

Openness to experience Factors and facets are: Fantasy, aesthetics, feelings, actions, ideas, values 

Organizational commitment An individual’s psychological attachment to the organization 

Personality 

A description of the personality of an individual using the five factor 
model, consisting of the following traits: emotional stability, 
agreeableness, conscientiousness, openness to experience, and 
extraversion 

Physical demands The extent to which the jobs requires physical effort 

Planning system 
The entity allocating tasks to employees based on a match between 
characteristics of both tasks and employees 

Problem solving The extent to which a job requires dealing with unknown problems 

Process As Prodrive Technologies is concerned, a process consists of several tasks 

Received interdependence 
The extent to which the respondent relies on others to complete his or 
her work 

Routine task A task that is characterized by low complexity and high standardization 
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Construct Definition 

Skill 
Being able to execute an activity, that is possessing the abilities necessary 
to execute an activity as well as being competent enough to perform the 
activity 

Skill variety 
The extent to which a job contains a variety of different activities so the 
worker can use a number of different skills and talents 

Social support 
The extent to which social contacts can be developed at work and the 
extent to which the respondent feels supported 

Specialization The extent to which a job is specialized on all aspects 

Task Employees are allocated tasks, each consisting of one or more activities 

Task identity 
The extent to which a job involves completing a whole and identifiable 
outcome. That is, doing a job from beginning to end with a visible 
outcome 

Task performance 
A self-report rating of an employees’ own performance regarding work 
activities that contribute to the organization’s technical core 

Task significance 
The extent to which a job has impact on the lives of people in an 
organization or society in general 

Task variety The extent to which a job contains a variety of different tasks 

Work conditions The extent to which the work conditions of the job are adequate 

Work engagement 
A  positive, fulfilling, work-related state of mind that is characterized by 
vigor, dedication, and absorption 

Work outcome 
Measurable aspects that are the result of an individual executing a task or 
job 

Work rate and amount of 
work 

A self-report rating of the work rate, work pressure, and amount of work 
perceived when performing the job  
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1. Introduction 

This report is the result of my master’s thesis project conducted at Prodrive Technologies, a developer, 
manufacturer and innovator of electronics located near Eindhoven, the Netherlands. In this first section 
the background of the project is explained and an introduction to the company is given. Furthermore, 
the research questions that will be answered are posed and the research method is briefly introduced 
together with some practical and scientific deliverables. This section ends with an explanation of the 
outline of this report. 

1.1. Background 

For knowledge-driven companies, information systems are vital to their success. Already in 2011 a 
project started within Prodrive Technologies focusing on a complete redesign of the core information 
system functionality. The goal is to better fit the information system to the processes, as the current ERP 
system is a standard package and not completely tailored to an organization. Thus far, the scope of the 
project has been limited to product configuration and track and trace during production. The new 
information system features an algorithm-based planning tool. For the input of this planning tool, as 
much planning-related criteria as possible are included, including but not limited to due date and 
resource management. Since the planning system is currently still under development, it is not precisely 
clear what the indicators are going to be. An important aspect for Prodrive Technologies is that the 
quality of the products is constant. This is accomplished through a consistent way of producing. Another 
aspect that should be considered is the human factor. Possible targets here are job performance and job 
satisfaction. Since there is no specific knowledge present – or prior research conducted – within 
Prodrive Technologies regarding the topic of human factors in operations, a project was set up resulting 
in this research. The goal of this research is to find relevant human factors that can be incorporated in a 
planning system for the operations department.  

1.2. Prodrive Technologies 

Prodrive Technologies is a knowledge-driven company delivering solutions in electronics design, 
manufacturing and added-value services for ODM’s and OEM’s operating in various markets, including 
the industrial, medical, consumer, and automotive market. Prodrive Technologies was founded in 1993 
as an electronics design firm specializing in digital signal processing and motion control. As of 1999 a 
manufacturing facility is present within Prodrive Technologies. Due to the rapid growth, Prodrive 
Technologies had to switch buildings several times. Now the company employs around 800 
professionals (ca. 600 FTE) mainly divided into three groups directly serving the clients. The three groups 
are sales, development, and operations. As already stated in paragraph 1.1, this research focuses on the 
operations department. 

1.3. Operations Department 

Prodrive Technologies’ production is organized within the operations department (see Figure 3), which 
consists of four sub departments: PCBA Manufacturing, System Assembly, Warehouse, and Mechanics. 
Generally, the tasks carried out by the employees are highly routine. This makes that the education level 
of the employees is not of great importance, since the tasks are standardized to the greatest extent 
possible. An exception to this is the introduction of a new product in one of the departments. Here the 
most efficient way of producing is subject to change because when actually producing the product, it 
can be found that the initial way of producing is not efficient. This could have an impact on the specific 
employees that are most suited for this kind of work. The tasks here are not strictly routine because the 



Optimizing Task Allocation by Matching Worker Characteristics to Task Characteristics 

2 

operators have to determine if the initial way of producing is actually the best way. If it is found that 
production of this item can be improved, the employees should not be afraid to voice their ideas, in this 
way the process can be optimized. 
 

 
Figure 3: Structure of the Operations Department 

1.4. Research Questions 

In this paragraph the main research question and its four respective sub questions are posed. Also, a 
definition regarding the research questions is given and their scientific relevance is discussed. The main 
research question is: 
 
What are the employee-related parameters that should be considered by Prodrive Technologies for 
incorporating in a tool that relates task characteristics to personal characteristics? 
 
Currently in practice organizations that attempt at improving the assignment of tasks in their production 
department usually only consider skills and abilities of their employees. However, individuals also 
possess characteristics of a different nature (e.g. personality traits). As far as is known, there is no 
information available regarding any attempts at investigating the relevance of taking into account such 
non-skill related personal characteristics when assigning tasks to employees in a production 
environment. The existence of a connection between certain personal characteristics and characteristics 
of tasks could be valuable information for further improving the way in which a personnel planning is 
constructed. Matching on the basis of skill requirements ensures that employees execute tasks they are 
good at, which likely leads to enhanced efficiency (i.e. shorter lead times, better product quality, etc.). 
However, literature suggests that employee performance also depends on workers for example being 
motivated and satisfied with their job. When someone executes tasks he or she is good at this not 
necessarily means that variables such as motivation and job satisfaction are affected in a positive way. 
So only taking into account skill requirements in a personnel planning ignores a potential source of 
improvement. Therefore an important goal of this research is finding out whether variables such as job 
satisfaction and motivation can benefit when non-skill related personal characteristics are entered to 
the equation. This is done by finding out whether or not these types of personal characteristics can be 
related to characteristics of tasks. 

1.4.1. Sub Questions 
To answer the main research question properly, four sub questions have been developed, which relate 
to the four main chapters in the literature review prior to this research (Den Houter, 2013): 
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 Which outcome measures are valued by Prodrive Technologies and at what level can they be 
defined? 

 What are the relevant task characteristics of the activities conducted within the operations 
department of Prodrive Technologies? 

 What individual differences are relevant for performing tasks within the operations department 
at Prodrive Technologies, and how do these individual differences interact with characteristics of 
tasks? 

 How can a match be made between these relevant task characteristics and individual differences 
to ensure acceptable effects on all relevant performance measures? 

 
This research combines three different aspects of work design as well as their (inter)connections. 
Therefore it is structured in four parts, one explaining each of the three aspects, and the final part 
discussing the relationship between them. Further explanation regarding the separate parts will follow 
in chapter 2, where the literature review (Den Houter, 2013) is summarized. 

1.4.2.  Approach 
The assignment described above asks for a solution that is implementable in an algorithm-based 
planning tool. The general idea is to make a connection between characteristics of the work and 
particular aspects of individuals (i.e. individual differences). When these aspects are both measured and 
have values assigned to them, a matchmaking algorithm can make sure the right person ends up at the 
task that gives the company and the individual the best outcomes. Because the activities in this 
particular assignment concern blue-collar work and this project is not about redesigning a production 
structure, it is not desired to reshape the job to better fit to the employee. Rather, the employee is 
fitted to the job. 
 

 
Figure 4: Proposed Theoretical Model 

In the literature review (Den Houter, 2013) already four main subjects were identified. First there are 
the work outcomes. The second and third subject relate to the relationship of respectively job 
characteristics and individual differences with work outcomes. The final subject deals with making a 
connection between the prior components. These subjects can also be identified from the four sub 
questions posed earlier. The model depicted in Figure 4 shows the proposed theoretical model. Here it 
can be seen that the job characteristics are leading. They are the independent variable. Individual 
differences are hypothesized to be a moderator variable. Moderation entails that the relationship 
between two variables is influenced by a third variable. In statistical analyses, this is represented by an 
interaction effect. A goal of this research is to identify individual differences that act as a moderator 
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Work 
Outcomes 

Job 
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variable, influencing the relationship between a certain job characteristic and a specific work outcome. 
When such moderator variables are found it means that different individuals respond differently to a 
certain situation. These kind of differences make it possible to determine which individuals are better 
suited for a given job, or task, at hand. The current body of knowledge does not provide a complete 
overview of the moderating effect of individual differences on the relationship between job 
characteristics and work outcomes in detail. Usually researchers investigate the effect of either job 
characteristics or individual differences on work outcomes. By treating individual differences as a 
moderator variable in the relationship between job characteristics and work outcomes, this project 
hopes to contribute to literature and identify benefits for practitioners and Prodrive Technologies. 

1.5. Method 

The assignment for this research is to identify human factors that can be incorporated in the planning 
system for the operations department at Prodrive Technologies. Besides finding the parameters that can 
be used, it should also be possible to use them. Therefore a design for a tool is devised that matches 
characteristics of tasks to characteristics of workers. In order to determine what the parameters are that 
will be incorporated in the tool, a questionnaire is composed that is designed to investigate a possible 
moderating effect of individual differences on the relationship between job characteristics and work 
outcomes. 

1.6. Deliverables 

The deliverables of this research are both of a practical and a scientific nature. The practical deliverables 
are related to the assignment from Prodrive Technologies. That is, a set of variables that can be used to 
consider the human factor when making a planning for the operations department. This set of variables 
comes in the form of a tool that relates the specific areas in which an individual can be matched to a 
task to each other. 
 
The relationship between job characteristics and work outcomes is hypothesized to be moderated by 
individual differences. Since this has not been done before in literature there are also deliverables of a 
scientific nature. Through analyzing the survey results it becomes clear whether or not there is proof for 
a moderator effect of individual differences on the relationship between job characteristics and work 
outcomes.  

1.7. Structure of the Report 

This report is structured as follows. Chapter 1 has given an introduction to the research and briefly 
described its method and deliverables. In chapter 2 the literature relevant for this research is reviewed. 
Here variables of interest and their interrelations are identified. This is followed by a description of the 
method in chapter 3. This chapter is divided into two parts, a section describing the design of the tool 
that matches individuals to tasks, and a section describing how the questionnaire is composed. In 
chapter 4 the results are given. This chapter is again divided into two sections. One section describes the 
results of the analysis of the questionnaire, and one section gives a practical example of how the tool 
that was designed for this research can be used. Chapter 5 provides an answer to the research question 
and discusses limitations, implications and directions for further research.  
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2. Literature Review 

As can already be seen in Figure 4, the proposed theoretical model predicts a moderator effect of 
individual differences on the relationship between job characteristics and work outcomes. In this 
literature review it is defined which variables are involved within each of the three categories. First the 
category of work outcomes will be discussed. This is followed by an overview of job characteristics. 
Finally, the individual differences are defined. In a prior literature review (Den Houter, 2013) these 
topics are investigated in more detail. For this report, only topics and variables that directly relate to this 
research are considered. 

2.1. Work Outcomes 

Regarding work outcomes immediately a distinction can be made between performance and 
satisfaction. In a lot of situations there is some trade-off between performance and satisfaction. The 
most efficient way of doing the work is not necessarily satisfying (e.g. assembly line with very small, 
repetitive tasks). And the most satisfying way is not necessarily efficient or leads to the best 
performance for the company. This kind of trade-off can be found in a production department, where 
giving full autonomy to workers, which is likely to lead to lead to higher job satisfaction (Hackman & 
Oldham, 1975), is probably not leading to the most efficient way of producing. 
 
Humphrey et al. (2007) define four categories of work outcomes: behavioral outcomes, attitudinal 
outcomes, role perception outcomes, and well-being outcomes. These categories of outcomes are 
explained more in-depth in the following sections. 

2.1.1. Behavioral Outcomes 
Behavioral outcomes include performance (both subjective and objective), absenteeism and turnover 
intentions (Humphrey et al., 2007). The difference between subjective and objective performance is that 
with objective performance impartial measurement is involved. This means that the performance is not 
open to interpretation and opinion, as is subjective performance. Absenteeism is, logically, a negative 
aspect of behavioral outcomes, whereas turnover intention refers to the intent of employees to switch 
jobs. Employees can feel the desire to switch jobs because they are dissatisfied with their current job. 
 
Work engagement is a more recently developed content that together can envelop behavioral 
outcomes. Work engagement is characterized by vigor, dedication, and absorption, that together create 
a positive, affective-motivational, fulfilling, work-related state of mind (Bakker & Demerouti, 2008). 
Vigor has to do with high levels of energy and mental resilience during work. Dedication means people 
are strongly involved in their work and feel significant, enthusiastic and challenged. Absorption entails 
that someone is ‘going up’ in one’s work, being concentrated and having difficulty detaching from the 
work. Vigor, dedication, and absorption together describe behavioral aspects of work outcomes and can 
therefore be related to this category of work outcomes. 

2.1.2. Attitudinal Outcomes 
Attitudinal outcomes include satisfaction, organizational commitment, job involvement and internal 
work motivation (Humphrey et al., 2007). Satisfaction can be split into several parts. The types of 
satisfaction considered here are job satisfaction, supervisor satisfaction, coworker satisfaction, 
compensation satisfaction, growth satisfaction, and promotion satisfaction. Each of these measures is 
fairly self-explanatory. Organizational commitment refers to an individual’s psychological attachment to 
the organization, job involvement can be defined as the degree to which an employee is engaged in and 
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enthusiastic about performing his or her work, and internal work motivation, or intrinsic work 
motivation, is the extent to which an employee is driven by an interest or enjoyment in the task itself. 

2.1.3. Role Perception Outcomes 
Role perception outcomes include role ambiguity and role conflict (Humphrey et al., 2007). Role 
ambiguity describes a lack of clarity about expected behavior from the job at hand and role conflict 
refers to the situation when the roles an employee has to fulfill at a certain moment in time are in 
conflict with each other. Role perception outcomes are generally more related to work that is more 
complex. For blue-collar work the occurrence of both role ambiguity and role conflict is rare and 
therefore role perception outcomes are probably not relevant for this research. 

2.1.4. Well-Being Outcomes 
Well-being outcomes include anxiety, stress, burnout/exhaustion, and overload (Humphrey et al., 2007). 
Each and every one of these four work outcomes has a negative effect for the employee and has to be 
prevented at all times. When one is anxious, feelings of nervousness and unease about a forthcoming 
event or uncertain outcomes are experienced. Stress, or workplace stress, is caused by certain stressors 
in the organizational life, both physical (e.g. noise) and psychological. These stressors can directly lead to 
consequences, called strains, on three levels (Landy & Conte, 2004): physiological, psychological (e.g. 
depression, anxiety), and behavioral (e.g. absenteeism). Because people respond differently to the same 
situation there are also some moderating variables such as one’s self-esteem or locus of control. 
Situational characteristics (i.e. social support) may also have a moderating effect. Landy and Conte 
(2004, p. 562) define burnout as “an extreme state of psychological strain resulting from a prolonged 
response to chronic job stressors that exceed an individual’s resources to cope with them”. Exhaustion is 
the stage just before burnout, where resistance to all stressors stops and adverse consequences follow. 
Overload occurs when what is expected from an individual is not in line with the available resources or 
capabilities. 
 
From the four different categories of work outcomes one can already be ignored for the remainder of 
this research. As is already stated, role perception outcomes relate to more complex work. Since this 
research is about blue-collar work this category of work outcomes will not be considered. The other 
three categories contain variables that can easily be related to the work in the operations department of 
Prodrive Technologies. 
 
The same research (Humphrey et al., 2007) that identified most of the work outcomes discussed in this 
section also provided a very comprehensive list of job characteristics. They will be introduced in the next 
section. 

2.2. Job Characteristics 

In today’s literature job characteristics are divided into three categories: motivational characteristics, 
social characteristics, and work context characteristics (Humphrey et al., 2007). Each of these three 
categories is introduced in this section. The final paragraph contains an overview of how the different 
categories of work design relate to various work outcomes. 

2.2.1. Motivational Characteristics 
A key model in the development of motivational characteristics of work design is the job characteristics 
model (Hackman & Oldham 1976; 1980). This model features five different core job dimensions; skill 
variety, task identity, task significance, autonomy, and feedback. For a job to have a higher motivating 
potential, it is important that each of these characteristics is incorporated in the job to the large extent 
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possible. The core job dimensions influence experienced meaningfulness, experienced responsibility, 
and knowledge of the actual results and help to improve personal and work outcomes such as 
motivation, quality, satisfaction and low absenteeism and turnover (see Figure 5). The strength of the 
relationships is influenced by employee growth need strength. Since in this research growth need 
strength is regarded as an individual difference, this construct is explained in more detail in section 
2.3.3. 
 

   
Figure 5: Job Characteristics Model (Hackman & Oldham, 1976, p. 256) 

The job characteristics model can also be used to evaluate jobs. This is done through the job diagnostics 
survey (Hackman & Oldham, 1975). Here, all job characteristics are investigated and it is determined if 
and how the job might be redesigned in order to improve employee motivation and productivity. Also, 
the motivating potential score (MPS) of jobs can be calculated. This is a measure of the degree to which 
the conditions of the job characteristics model are met (Hackman & Oldham, 1976): 

    [
                                             

 
]                    

 
Throughout the years the list of motivational characteristics is expanded. A meta-analysis by Humphrey 
et al. (2007) regarding the relationship between job characteristics and work outcomes lists all five core 
job dimensions from the job characteristics model. Another five new motivational characteristics are 
added: task variety, information processing, job complexity, specialization, and problem solving. Also 
two characteristics from the job characteristics model are further specified. Feedback is defined as 
feedback from the job itself, and for autonomy three sub categories are defined: work scheduling 
autonomy, work methods autonomy, and decision-making autonomy. 
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2.2.2. Social Characteristics 
Nowadays social aspects of the work have become more and more important (Oldham & Hackman, 
2010). The importance of social characteristics increases due to increased interdependence of work 
within and between organizations and the uncertainty of work, which requires employees to be more 
proactive (Grant & Parker, 2010). Social aspects also lead to motivation. Social work characteristics 
include interdependence, feedback from others, social support, and interaction outside the organization 
(Humphrey et al., 2007). 
 
Interdependence in the job refers to what extent an employee has to rely on his colleagues or other 
factors for executing his or her tasks. Task interdependence can be classified in four different types 
(Tesluk et al., 1997): pooled, where tasks are executed by one employee only before it leaves the floor; 
sequential, where tasks flow from one employee to the other, usually in one direction; reciprocal, where 
tasks flow back-and-forth between employees; and intensive, where the task at hand requires 
employees to collaborate and diagnose and solve problems together. Another distinction that can be 
made with respect to interdependence is that of initiated interdependence and received 
interdependence. With initiated interdependence a worker has colleagues depending on him to finish 
the a task before they can start. Received interdependence works the other way around, a worker is 
depending on colleagues before he can start working on his own task. 
 
Feedback from others is different as compared to the feedback job characteristic from the job 
characteristics model. In the job characteristics model this construct is about feedback from the job 
itself, e.g. a reading from a machine display regarding performance. Feedback from others comes 
directly from a supervisor, colleague, etc. 
 
Social support is interpreted as the perception and actuality that one is cared for. In an organizational 
context this care has to come from a supervisor, coworkers, and/or the organization itself. When an 
employee provides social support to a colleague this is called prosocial impact, i.e. the experience of 
helping others. It is a motivational construct that affects employees’ actions and identities and is 
triggered when jobs have an impact on or require contact with beneficiaries (Grant, 2007). 
 
Interaction outside the organization is fairly self-explanatory; it is the degree to which an employee’s job 
involves interacting with individuals outside of his own organization. By definition when an employee 
has contact with individuals outside the organization, social interaction is incorporated within this 
activity. 

2.2.3. Work Context Characteristics 
Work context characteristics are physical demands, work conditions and ergonomics (Humphrey et al., 
2007). Physical demands entail the amount of physical effort an employee has to put into his job. Work 
conditions are literally the conditions in which an individual works, e.g. facilities, the environment, stress 
and noise levels, and the degree of safety, etc. Ergonomics is the applied science of equipment design, 
intending to design the environment and equipment to be as efficient, comfortable, and safe as possible 
for its operator. All three of these outcome variables depend heavily on the kind of work. These aspects 
of a job play an important role because when these requirements are not sufficiently accounted for, it 
can lead to injury and stress/burn-out respectively. 
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2.2.4. Relation Job Characteristics – Work Outcomes 
In their meta-analysis, Humphrey et al. (2007) summarized what the effects of the different job 
characteristics, or work design features, are on the different subcategories of work outcomes. The 
results are summarized in Table 1. 
 
In general it can be concluded from Table 1 that motivational characteristics are most important when it 
comes to all but a few outcome measures. The only outcome measures where work context 
characteristics are not responsible for the mass of total explained variance are turnover intentions, 
satisfaction with the supervisor and coworker, organizational commitment, job involvement, and stress. 
For the outcome measures just mentioned (excluding stress) social characteristics are the leading 
predictor. Stress is the only outcome measure where work context characteristics play an important 
role. This is not surprising since when work conditions are not in line with the definition of each aspect 
of work context characteristics, stress can easily be the result of this. Besides looking at which 
characteristic is most dominant, one should also look at the (total) value of explained variance. When 
these numbers are low, improving the characteristics of the work will only result in little improvement of 
that specific outcome measure. 

Table 1: Incremental Regression Results for Outcomes (Humphrey et al., 2007, p. 1346) 

Outcome 
Motivational 

Characteristics 
Step 1 – R2 

Social 
Characteristics 

Step 2 – ΔR2 

Work Context 
Characteristics 

Step 3 – ΔR2 
Total R2 

Behavioral Outcomes     
- Performance – objective .08   0.08 
- Performance – subjective .25 .09  0.34 
- Absenteeism .06 .02  0.07 
- Turnover intentions .02 .24  0.26 
Attitudinal Outcomes     
- Satisfaction – job .34 .17 .04 0.55 
- Satisfaction – supervisor .25 .29  0.55 
- Satisfaction – coworker .29 .33  0.62 
- Satisfaction – compensation .11 .07  0.18 
- Satisfaction – growth .56 .44  1.00 
- Satisfaction – promotion .21 .15  0.35 
- Organizational commitment .24 .40  0.64 
- Job involvement .43 .44  0.87 
- Internal work motivation .27 .02  0.29 
Role Perception Outcomes     
- Role ambiguity .29 .25 .00 0.54 
- Role conflict .22 .11  0.33 
Well-Being Outcomes     
- Anxiety .15 .06  0.20 
- Stress .14 .09 .16 0.38 
- Burnout/exhaustion .17 .04 .02 0.23 
- Overload .54 .10  0.64 

 
There are also a lot of outcome measures where motivational characteristics and social characteristics 
deliver a similar contribution to explained variance. This suggests that when a company wants to 
improve this work outcome for its employees, both the motivational and social characteristics of the 
work should be considered for improvement. For example, when job satisfaction (which is represented 
by all six satisfaction measures) is at stake for a company, both the motivational and social 
characteristics of the work should be improved. Earlier in this literature review an additional work 
outcome variable is described. Work engagement is not tested in the meta-analysis by Humphrey et al. 
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(2007). But it is related to behavioral work outcomes because it describes a state of mind that can be 
related to increased performance and lower absenteeism or turnover intentions. 

2.3. Individual Differences 

In this research it is hypothesized that individual differences have a moderating effect on the 
relationship between job characteristics and work outcomes. This is a relationship that has not been 
investigated in literature before. Therefore for this section does not draw from Humphrey et al. (2007), 
since they only investigated the relationship between job characteristics and work outcomes. 
 
The main distinction when it comes to individual differences is personality on the one hand and ability 
on the other. Regarding performance it can usually be stated that ability indicates the maximum 
performance of an individual, whereas personality accounts for the typical performance, i.e. to what 
extent an individual utilizes his or her capabilities (Furnham, 2008). 

Table 2: Meta-Analytic Results for GMA (Bertua et al., 2005, pp. 398-399) 

Occupational Group Job Performance Training Success 

Clerical .32 .55 
Engineer .70 .64 
Professional .74 .59 
Driver .37 .47 
Operator .53 .54 
Manager .69 - 
Sales .55 - 
Skilled - .55 
Miscellaneous .40 .55 

2.3.1. Ability 
There are two types of ability, cognitive and physical. Each of these two abilities is then subdivided into 
more specific aspects. The main component of cognitive ability is intelligence, or general mental ability. 
For intelligence it holds that the more complex the job, the more useful it is to have higher values for 
this construct. Table 2 gives an overview of to what extent general mental ability helps in explaining 
performance or training for different occupational groups. 

Table 3: Fleischmann’s Taxonomy of Abilities (as cited in Landy & Conte, 2004, pp. 83-89) 

Cognitive Abilities Psychomotor, Physical and Sensory Abilities 

 Verbal Abilities 

 Idea Generation and Reasoning Abilities 

 Quantitative Abilities 

 Memory 

 Perceptual Abilities 

 Spatial Abilities 

 Attentiveness 

 Fine Manipulative Abilities 

 Control Movement Abilities 

 Reaction Time and Speed Abilities 

 Physical Strength Abilities 

 Endurance 

 Flexibility, Balance and Coordination 

 Visual Abilities 

 Auditory and Speech Abilities 

 
Physical ability is a whole different ball game. Here it comes down to what one’s body is capable of 
doing. Besides strength, physical abilities also concern fine motor skills. The main categories of 
Fleischmann’s taxonomy of abilities are provided in Table 3. Within a production environment it begs 
the question whether all these abilities are important for the activities at hand. Undoubtedly there are 
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activities especially requiring fine motor skills, whereas it is unlikely that all activities require extensive 
use of auditory and speech abilities. 
 
For specific jobs, for example in a production environment, one can also consider skills necessary for 
completing a job or a task successfully. These skills are likely a combination of the different abilities 
listed in Table 3. By treating these abilities on a more aggregate level it becomes easier to define to what 
extent a person is suited for performing a task that requires this skill. 

2.3.2. Personality 
The dominant model for describing personality is the five factor model, or the big five personality traits. 
As can be expected, the model states that one’s personality can be described by five different factors or 
traits. Usually when definitions of the five factors are given, a number of traits are listed that together 
determine what this factor entails. An overview of the five factor model is developed by Costa and 
McCrae (1992) and Furnham (2008). In Table 4 it is described what typical behavior is for high, average, 
and low values of each of the five personality traits. This approach comes closest to an actual definition 
of what each of the five factors entails. The authors that provided the input for this table devised several 
measurement instruments that determine ones personality based on the five factor model. The revised 
NEO personality inventory (NEO PI-R) consists of 240 items. There is also a shorter version available, the 
NEO-five factor inventory (NEO-FFI), which consists of 60 items (Costa & McCrae, 1992). The five factors 
are each measured using six subordinate dimensions or facets. These can also be found in Table 4. 

Table 4: Description of Five Factor Model (Costa & McCrae, 1992; Furnham, 2008, p. 122) 

Factor and Facets High Average Low 

Emotional Stability    

Anxiety, hostility, depression, 
self-consciousness, 
impulsiveness, vulnerability to 
stress 

Secure, hardy and generally 
relaxed, even under stressful 
conditions. 

Generally calm and able to 
deal with stress, but you 
sometimes experience 
feelings of guilt, anger or 
sadness. 

Sensitive, emotional and 
prone to experience feelings 
that are upsetting. 

Extraversion    

Warmth, gregariousness, 
assertiveness, activity, 
excitement seeking, positive 
emotion 

Extraverted, outgoing, active 
and high-spirited. You prefer to 
be around people most of the 
time. 

Moderate in activity and 
enthusiasm, You enjoy the 
company of others but you 
also value privacy. 

Introverted, reserved and 
serious. You prefer to be alone 
or with close friends. 

Openness to Experience    

Fantasy, aesthetics, feelings, 
actions, ideas, values 

Open to new experiences. You 
have broad interests and are 
very imaginative. Practical but 
willing to consider new ways of 
doing things. 

You seek a balance. Down to earth, practical, 
traditional and pretty much 
set in your ways. 

Agreeableness    

Trust, straightforwardness, 
altruism, compliance, 
modesty, tender mindedness 

Compassionate, good natured 
and eager to cooperate and 
avoid conflict. 

Generally warm, trusting and 
agreeable, but you can 
sometimes be stubborn and 
competitive. 

Hard-headed, skeptical, proud 
and competitive. You tend to 
express your anger directly. 

Conscientiousness    

Competence, order, 
dutifulness, achievement 
striving, self-discipline, 
deliberation 

Conscientious and well 
organized. You have high 
standards and strive to achieve 
your goals. 

Dependable and moderately 
well organized. You can 
generally have clear goals but 
are able to set your work 
aside. 

Easy-going, not very well 
organized and sometimes 
careless. You prefer not to 
make plans. 
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In literature there is some disagreement about what names to use for some factors. This holds especially 
for emotional stability, which is often referred to as its counterpart neuroticism. The names of the other 
four factors are used more consistently, but extraversion sometimes is called surgency and 
agreeableness is sometimes named likeability. The factor that has been proven most difficult to define is 
openness to experience; prior names for this factor include intellect and culture (Barrick & Mount, 
1991). An alternative measurement instrument for measuring personality is the Big Five Inventory (John 
& Srivastava, 1999). This instrument uses 44 questions to score individuals on the five different 
personality traits. Instead of emotional stability this instrument uses its counterpart, neuroticism. A 
Dutch translation of the big five inventory is developed by Denissen et al. (2008). 
 
Some personality traits have a strong relation with different work outcomes. Judge et al. (2002) 
obtained correlations for the five personality traits with job satisfaction via a meta-analysis. Hurtz and 
Donovan (2000) did the same analysis, but for job performance. Their results are combined in Table 5. 
Here it can be seen that there seems to be little to no relationship between any personality trait and job 
performance. For job satisfaction the correlations are stronger, with four out of five being significant. 
From this it can be concluded that the extent to which an individual is satisfied with one’s job depends 
on one’s personality. Here people that are less neurotic and more conscientiousness have a greater 
chance of being satisfied with their job. These two personality traits have a same, but weaker 
relationship with job performance. 

Table 5: Relation of Personality to Job Satisfaction and Job Performance 

Factor Job Satisfaction Job Performance 

Neuroticism -.29 * -.09 * 
Extraversion .25 * .06  
Openness to Experience .02  .03  
Agreeableness .17 * .07  
Conscientiousness .26 * .15 * 

Note. * indicates a positive credibility value 

2.3.3. Additional Individual Differences 
Additional individual differences include emotional intelligence; skills, knowledge and competencies; 
and individual growth need strength. Emotional intelligence relates to understanding other people and 
is therefore not relevant within the current setting in Prodrive Technologies because task 
interdependence is relatively pooled and employees therefore not have to deal with each other that 
much. Skills, knowledge, and competencies are important. Especially skills are seen as an application of 
(a set of) abilities (see Table 3). For example the act of welding is seen as a skill. When an employee 
possesses the abilities that belong to this specific skill he then only has to be found competent and 
sufficiently knowledgeable regarding this skill to be able to perform an adequate weld. 
 
The final additional individual difference is individual growth need strength. This construct is defined as 
the readiness of people to respond to enriched jobs (Hackman & Oldham, 1975). This entails that one 
person rather than another is better able to see the benefits of dealing with a job with a higher 
motivating potential. That is, his improved current job or a new job. People with high values of 
individual growth need strength respond more positively to complex jobs. Individual growth needs 
strength is for example substantially related to openness to experience, especially when it comes to skill 
variety (De Jong et al., 2001). It was also found that for people high in growth need strength the 
motivational characteristics of the job were more important than the situational characteristics (Loher 
et al., 1985). 
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2.4. Other Relevant Work Design Aspects 

The literature discussed above is not specifically tailored to the situation at Prodrive Technologies. In the 
paragraphs below some findings from literature specifically related to work design aspects present 
within Prodrive Technologies are discussed. These findings revolve around topics like temporary 
employees, job complexity, and variety. It is interesting to discuss these topics because Prodrive 
Technologies employs temporary employees in its operations department. Also, job complexity is rather 
low in the operations department, whereas most literature generally does not consider tasks or jobs low 
in complexity. Variety is discussed here because it is the job characteristic that is easiest to influence 
when changing how the planning is done for the operations department at Prodrive Technologies. 

2.4.1. Temporary Employees 
Since this project is conducted at the operations department at Prodrive Technologies an interesting 
aspect to discuss is the use of temporary employees. In a typical manufacturing facility at least some 
employees are temporary employees, this is also the case at Prodrive Technologies, where around 100 
people work as an operator in the operations department. Slattery et al. (2010) investigated what the 
effects of the job characteristics from the job characteristics model are on organizational commitment, 
turnover intention, and job satisfaction. They also distinguished between the client (the company the 
temporary employees work for) and their agency. The job characteristics had a positive effect on 
organizational commitment and job satisfaction for both the client and the agency. However, the effects 
at the client are significantly stronger, presumably because this is the place where the temporary 
employees actually work. The negative relationship between the job characteristics and turnover 
intention is only partially confirmed, again with more convincing evidence when it comes to the client. It 
seems that when the job does not have high motivating potential (i.e. low scores in the job 
characteristics model) the intention of job turnover is stronger directed to the client as compared to the 
agency. This can be explained by employees being more likely to quit their temporary job than switching 
to another agency. Interpreting the findings of Slattery et al. (2010) it can be concluded that it is not 
necessary for Prodrive Technologies to distinguish between regular employees and temporary 
employees. The only difference is that temporary employees might have a higher turnover intention. 

2.4.2. Job Complexity 
The main thing all tasks and activities within the operations department at Prodrive Technologies have 
in common is that they are generally low in complexity. With regard to job complexity literature usually 
only distinguishes the opposite ends of the spectrum, i.e. blue- vs. white-collar workers. However, in 
practice this distinction is not necessarily this black and white. Job complexity also depends on the type 
of tasks at hand for the job. Routine tasks are typical for low complexity jobs whereas non-routine tasks 
are typical for high complexity jobs. Huang (2011) concluded that blue-collar workers require less 
motivating work characteristics as compared to white-collar workers and that there is no difference 
between the two counterparts when it comes to job satisfaction. This is an important finding because 
the standards for work design in a production facility when job satisfaction is at stake may thus be 
lower. The relationship between job satisfaction, job complexity and job autonomy was investigated 
further by Chung-Yan (2010). The result of this research is that there exists a curvilinear relationship 
between complexity and autonomy with regard to job satisfaction as the outcome variable (see Figure 
6). 
 
Here it can be seen that satisfaction of those in high-complexity jobs suffers from low autonomy. This is 
not the case for low-complexity jobs, where job satisfaction remains roughly similar despite the lack of 
autonomy. For a medium complexity level the level of autonomy is also not of importance. Only for 
high-complexity jobs is low autonomy detrimental to job satisfaction. 
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Figure 6: Interaction Job Complexity and Autonomy on Satisfaction (Chung-Yan, 2010, p. 245) 

2.4.3. Variety 
The job characteristic that is easiest to influence within the operations department at Prodrive 
Technologies is skill variety. This can be done by allocating employees to a differing variety of tasks. 
According to Hill (as cited in Algera, 1980) perceived variety can either be represented by: (1) the 
number of different tasks in a given time period; (2) the total number of changes in task in a given time 
period; (3) the entropy of a series of tasks in a given time period whereby time proportions rather than 
frequency ratios are used as odds; (4) the entropy of the total number of tasks in a given time period. 
Dickson (as cited in Algera, 1980) is also concerned with perceived variety. He considers two questions. 
First, the identification of stimuli that make the performer experience variety. And second, the degree to 
which discretion (i.e. autonomy) of the performer influences the perceived variety level. As a measure of 
variety, non-repetitive time (NRT) can be devised. Here,   is the number of different elements within 
the cycle time of a task and    is the time needed for executing element   (Globerson & Crossman, 

1976): 

    ∑   
 
     

2.5. Conclusion of Literature Review 

This literature review was structured according to the proposed theoretical model (see Figure 4). For 
each of the three categories in this model, possible variables of interest and interrelations have been 
identified. Since the objective of this research is to investigate whether or not a moderating effect of 
individual differences on the relationship between job characteristics and work outcomes can be found, 
the results of this literature review can be used to find scales that measure the variables of interest in 
each category. This literature review was intended to provide a complete overview of all available job 
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characteristics, work outcomes, and individual differences. It is highly likely that when a research 
focuses on specific jobs, some of the variables are not of interest. The eventual selection of variables 
that will be used in this research and an argumentation of why variables should be included or excluded 
in this research is given later on. Besides an indication of which variables can be used to investigate the 
relation between job characteristics, work outcomes, and individual differences, this literature review 
will also be used to compare some of the findings regarding interrelations of variables to the results of 
the analyses conducted in this research.  
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3. Method 

This chapter is divided in two different sections. The first section describes the method according to 
which the tool that matches employees to tasks according to their skills and personality is described. 
The second section focuses on the development of the questionnaire that was developed to measure 
the variables of interest. 

3.1. Tool Design 

The purpose of the tool is to match employees to tasks on the basis of skills required to perform the task 
and on the basis of their personality. In order to do that, six matrices have been created that in the end 
form a matrix that is interpretable for both a human planner as well as an information system. The 
development of the tool is described in three different sections, respectively skills, personality, and 
planning. Each of these three sections describes several matrices. 
 
The parameters that are used in the matrices are skills, task characteristics, and personal characteristics. 
To determine which skills to use, one has to determine for each task which skills are required for 
completing it successfully. Also, for each employee it should be known to what extent he or she 
possesses these skills. For determining which task characteristics and personal characteristics to use 
research is required. Section 3.2 of this chapter describes how the task characteristics and personal 
characteristics used in this research were determined. Also, the work outcomes that were used on 
which to base the match of an employee to a task according to his or her personality are discussed. 

3.1.1. Skills 
The first two matrices were developed to match an employee to a task based solely on their skills. These 
two matrices determine whether or not an employee is eligible to perform a certain task. In order to be 
able to make this match, it has to be known which skills should be considered. In a production 
environment such as within the operations department at Prodrive Technologies a skill could for 
example be welding. Then for each task it should be determined what level of this skill is minimally 
required for an employee to be allowed to conduct the task. This information is stored in the skills 
matrix (see Table 6). For the sake of objectivity, the level of the skill that is required for a task should be 
determined by several task experts. 

Table 6: Skills Matrix 

 Task 1 … Task   

Skill 1    

…
 

   

Skill      

 
Also for each employee it should be determined to what extent they possess all skills that are required 
for completing the separate tasks (Table 7). Determining the skill levels for employees is somewhat 
harder than determining the skill level for a task. This is because people can improve on certain skills, i.e. 
become better at it as time passes by. To measure these skills one can use expert analysis again. In this 
case, several skill experts determine per employee to what extent he or she possesses the skill. Another 
option is to use self-reported measures of skills. This is dangerous because there is a good chance that 
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people overestimate or underestimate their own capacities regarding the skills. Another option is to use 
an information system to measure the skills. When an information system knows which employee was 
responsible for producing a specific product, performance can be measured based on parameters as 
speed and quality. These parameters can determine what the skill level is of an employee. A downside 
of this approach is that this needs some time to tune in. In the beginning there is no reference for the 
information system with respect to what is a good performance or a bad performance.  

Table 7: Employees Skill and Tolerance Matrix 

 Employee 1 … Employee   

Skills    
- Skill 1    

…
 

   

- Skill      
Tolerance Variables    
- Tolerance variable 1    

…
 

   

- Tolerance variable      

 
Since matching the skills matrix to this employee skills matrix decides which employee is eligible to 
perform a task, certain tolerance variables can also be added to this matrix. A good example is a 
repetition index. This can be useful because some employees probably not prefer to execute the same 
task over and over again, even though they are good at it. Developing a tolerance variable for this 
behavior will prevent this occurrence. Once an employee has performed a task too many times, he or 
she can be blocked from assignment to this task. Just as a person that is not qualified for executing a 
task is blocked from assignment to this specific task. 
 
Matching on the basis of skills is done by comparing the skills matrix to the employees skill and 
tolerance matrix. Here it holds that an employee should have a skill level that is equal to or exceeds the 
skill level that is required by the task. Note that this comparison has to be done per individual task. For 
each task separately it is checked for all available employees who is qualified to perform the task and is 
not blocked from assignment by a tolerance variable. 

3.1.2. Task Characteristics and Personal Characteristics 
The first two matrices in this section are about task characteristics and personal characteristics. 
Matching these two matrices to each other is not as straightforward as compared to the match between 
the two matrices in the previous section. This is because one of the matrices here lists task 
characteristics whereas the other lists personal characteristics. These cannot be related to each other as 
easily as when both matrices would list the same parameters for tasks and employees. 
 
The first matrix in this section is the task characteristics matrix (see Table 8). This matrix consists 
information regarding the level of the different relevant task characteristics for each task. The level of 
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these task characteristics should once again be determined by expert analysis. That is, people within 
Prodrive Technologies should determine to what extent the task characteristic is present within the task. 
The method of creating the matrix should be universal, so that it is easy to incorporate task 
characteristics for new tasks into the matrix.  

Table 8: Task Characteristic Matrix 

 Task 1 … Task   

Task Characteristic 1    

…
 

   

Task Characteristic      

 
The next matrix contains all relevant personal characteristics of the employees (see Table 9). For 
measuring personal characteristics it is acceptable to use self-report values. This is because it is difficult 
for other people to determine how an individual scores on for example a personality trait. It is important 
that validated scales are used for determining the levels of the personal characteristics that are 
incorporated in the matching system. 

Table 9: Personal Characteristics Matrix 

 Employee 1 … Employee   

Personal Characteristic 1    

…
 

   

Personal Characteristic      

 
The two matrices in this section are merely databases. In order to be able to match them to each other 
it should be known how the different task characteristics and personal characteristics relate to work 
outcomes. In this research, these relations were identified through survey research (see section 3.2). 
Also, it should be known whether or not certain task characteristics relate to certain personal 
characteristics. This was also identified through survey research. Using that information, a match can be 
made based on task characteristics and personal characteristics. This is done by performing regression 
analysis using the task characteristics and personal characteristics as independent variables and a work 
outcome as the dependent variable. 
 
Since both task characteristics and personal characteristics have their own separate relation with work 
outcomes, this information should be used differently. The task characteristics are parameters that are 
specific to a task itself. This means that their separate contribution to work outcomes does not depend 
on the person executing the task, i.e. when it is calculated what the expected level of a work outcome is 
from conducting this task, this does not differ across employees. For personal characteristics this works 
differently. Here the contribution of personal characteristics to work outcomes does not depend on the 
task an employee is doing, i.e. no matter what task an employee is conducting the expected 
contribution of personal characteristics solely to work outcomes is always the same. The only instance 
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where both task characteristics and personal characteristics have an influence on a specific person 
conducting a specific task is when there is a match between the task characteristic and the personal 
characteristic. In this instance both the task characteristic and the personal characteristic contribute to 
the level of the work outcome and therefore this calculation is influenced by both the parameter values 
of the task and the parameter values of the employee. This argumentation forms the basis of the 
matchmaking matrix (see Table 10). In this table the relationship following from the regression equation 
between task characteristics and work outcomes is denoted by   . This relation solely uses task 
characteristics for calculating its value. The relation following from the regression equation between 

personal characteristics and work outcomes is denoted by   . As already mentioned, this relation solely 
uses personal characteristics for calculating its value. The relation following from the match between a 
task characteristic and a personal characteristic is denoted by   . This is also identified by regression 
analysis. Here, both task characteristics and personal characteristics are involved. Therefore this variable 
has a double indices (see Table 10). For example in the cell belonging to task 1 and employee 1 it can be 
seen that    

  draws information from both task 1 and employee 1. 

Table 10: Matchmaking Matrix 

 Employee 1 … Employee   

Task 1    
     

      
     

  

…
 

   

Task      
     

      
     

  
Cutoff Score      

        
  

 
In order to determine if an employee matches to a task based on his or her personality also a work 
outcome needs to be involved. By setting a target level ( ) it is determined what is the least expected 
level of the work outcome that should be reached when matching an employee to task. Note that all 
relations in the matchmaking matrix are all different parts of the same regression equation whereas   

represents the dependent variable in the regression equation (          ). Since there is one 

part of the regression equation that does not depend on the task at all (i.e.    solely depends on an 
employee’s personal characteristics), this part can be used to calculate the cutoff score (        

  ). Both    and    depend on task characteristics for their calculation and are therefore task specific. 
Again, only    is both task- and employee specific. This because this part of the regression equation 
involves an interaction term between a task characteristic and a personal characteristic. 
 
When a cell contains a score that falls above the cutoff score for that specific employee, it is guaranteed 
that the expected level of the work outcome is above the target level set for this work outcome. Note 
that when multiple work outcomes are involved, this matrix also needs to be calculated multiple times. 
This because for each work outcome there is a different regression equation. 

3.1.3. Planning 
The matrices in the previous sections described two different matches. Section 3.1.1 describes the 
rather straightforward match between an employee and a task on the basis of skills and section 3.1.2 
describes the more complicated match on the basis of a match between task characteristics and 
personal characteristics. From the first match it is known which employees are eligible for performing a 
specific task whereas from the second match it is known what the expected contributions towards a 
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work outcome are. In order to select the right employee for the job it should first be considered 
whether or not an employee is able to perform the job. In order to further optimize the match, then it 
should be checked if the target levels set for the work outcomes are satisfied. This is done by wiping out 
all cells from the matchmaking matrix in which a match is not possible on the basis of skill requirements. 
This will form the match matrix (Table 11). An empty cell than means that the specific employee cannot 
be allocated to the specific task. 

Table 11: Match Matrix 

 Employee 1 … Employee   

Task 1    
…

 
   

Task      

 
In the cells for employees that are eligible for conducting a task the information system or a human 
planner can see whether or not the cutoff score for a work outcome is satisfied and then select the 
employee that benefits the most from doing the task. Ideally, only employees that do not fall below the 
cutoff score should be allocated to tasks. By satisfying both conditions the distinction in the individual 
difference categories of skills (‘can do’) and personality (‘will do’) is accounted for. 
 
Determining the target level of a work outcome is fairly easy. One can start at attempting to maximize 
the expected level of the work outcome by setting the target at the highest level. The result will likely be 
that no feasible solution can be found. The logic approach is starting at the highest possible target level 
and lowering it until a feasible solution is found. Setting the work outcome at a ‘neutral’ level (i.e. the 
middle of the scale) means that the resulting employee planning is expected to not deliver a negative 
nor positive contribution to the expected level of the work outcome of employees. A good alternative is 
to set the target level of the work outcome at the company average. 
 
Since the procedure of coming to a match between a task and an employee on the basis of both skills 
and personality is fairly complicated, the coherence between the matrices is visually depicted in Figure 
7. Here it can be seen that the match on the basis of skills directly feeds the match matrix. For the match 
between task characteristics and personal characteristics it is necessary to create an extra matrix 
because they cannot be related to each other directly. One can also choose to use only one of the two 
matching procedures. When the match between task characteristics and personal characteristics is 
ignored, the process becomes fairly easy. Matching solely on the basis of task characteristics and 
personal characteristics will still be complicated since more calculations and procedures are involved. 
 
In section 4.2 a practical example of the tool is given. Here some of the parameters were made up 
whereas others are based on results from the survey analysis. The design of the survey study is 
described in the next section. 
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Figure 7: Coherence Between the Matrices 

3.2. Survey Study Design 

This section describes the method with which the survey was developed, what kind of people 
participated in the questionnaire and how the survey was analyzed. Also the variables that were used in 
the survey are introduced. 

3.2.1. Development of Questionnaire 
Based on the literature study a search was conducted for scales that can be classified either as 
measuring task characteristics, personal characteristics, or work outcomes. From all scales that were 
found it was decided which best fit with the goals of the research and also with Prodrive Technologies as 
an organization. For example, some particular task characteristics are not present within the jobs in the 
operations department at Prodrive Technologies, therefore these scales have not been included. All 
scales that were used were validated scales. No questions have been specifically created for this 
research. Most scales that have been found are in English. Where possible an officially validated Dutch 
or Polish translation was used, in other cases the translation is made by the researcher. All these 
translations were peer reviewed. That is, all translations from English to Dutch were reviewed by an 
experienced bilingual native Dutch speaker. With regard to the Polish translations a more rigorous 
approach was used. 
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Since a large number of employees in the operations department is from Poland and have Polish as their 
native language, it was decided to translate all questionnaire items to Polish. For one scale an official 
Polish translation was available. For all other scales a translation from Dutch to Polish was made by a 
native Polish bilingual employee of an employment agency. This translation was then translated back 
from Polish to Dutch by a bilingual Prodrive employee. Both translators have Polish as their native 
language. There was no contact between the two translators in this process. In the end the original 
Dutch version was compared to the retranslated Dutch version. All items that did not match were 
reviewed with the translator that made the translation from Polish to Dutch and final adjustments were 
made. 

3.2.2. Variables 
The literature review described in chapter 2 lists a comprehensive overview of variables for job 
characteristics, individual differences, and work outcomes. For almost all variables identified in the 
literature review scales were found. An overview of all variables considered for inclusion in the 
questionnaire is depicted in Table 12. 

Table 12: Overview of Variables Considered for Inclusion in the Questionnaire 

Job Characteristics Individual Differences Work Outcomes Background Variables 

- Autonomy 
- Task variety 
- Task significance 
- Task identity 
- Feedback from the job 
- Job complexity 
- Information processing 
- Problem solving 
- Skill variety 
- Specialization 
- Social support 
- Interdependence 
- Interaction outside the organization 
- Feedback from others 
- Ergonomics 
- Physical demands 
- Work conditions 
- Equipment use 
- Work rate 

- Agreeableness 
- Conscientiousness 
- Extraversion 
- Neuroticism 
- Openness to experience 
- Growth need strength 

- Task performance 
- Contextual performance 
- Job satisfaction 
- Organizational commitment 
- Job involvement 
- Internal work motivation 
- Burnout 
- Work engagement 
 
 

 

- Name 
- Gender 
- Nationality 
- Age 
- Education 
- Department 
- Experience 
- Contract 
- Temporary worker 
- Negative affectivity 

 
With regard to job characteristics there was already a complete measurement instrument available in 
the form of the work design questionnaire (Morgeson & Humphrey, 2006). The only job characteristic 
that did not belong to this experiment was the variable work rate. This scale has been found in a Dutch 
measurement instrument measuring how people perceive and assess their job (Van Veldhoven & 
Meijman, 1994). For the individual differences the literature review identified the big five personality 
traits as a main player in this field. It was chosen to use the big five inventory because this is a good and 
relatively short measurement instrument for determining the scores on the big five personality traits. 
The big five inventory was available in both English (John & Srivastava, 1999) and Dutch (Denissen et al., 
2008). In the job characteristics model (see Figure 5) employee growth need strength is hypothesized to 
influence the relationship between the job characteristics and the work outcomes. Since growth need 
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strength is regarded as an individual difference, it was chosen to incorporate this scale in the 
questionnaire (Hackman & Oldham, 1974). 
 
The search for scales in the category of work outcomes was also based on a meta-analysis by Humphrey 
et al. (2007). Here the work outcomes were divided into four separate sections: behavioral outcomes, 
attitudinal outcomes, role perception outcomes, and well-being outcomes. As was already mentioned in 
the literature review, the category of role perception outcomes is not of interest since this relates more 
to work that is higher in complexity. With regard to behavioral outcomes the following scales were 
found: task performance (Roe et al., 2000), contextual performance (Smith et al., 1983), and work 
engagement (Schaufeli & Bakker, 2004). For attitudinal outcomes the scales that have been found were: 
job satisfaction (Kunin, 1955; De Jonge et al., 2003), organizational commitment (Cook & Wall, 1980), 
and internal work motivation (Hackman & Oldham, 1974). The only scale found for well-being outcomes 
is burnout (Schaufeli et al., 1996). In the category of background variables some demographic variables 
were incorporated. A scale that was added as a background variable is negative affectivity (Watson et 
al., 1988), this was intended to be used to control for negative emotions and feelings experienced 
shortly before filling out the questionnaire. 
 
Including all these variables would have resulted in a questionnaire containing around 230 questions. 
This was considered to be too long. To avoid negative consequences with respect to the response rate 
the questionnaire was shortened. The categories in which cuts were made are the job characteristics 
and the work outcomes. All decisions with regard to excluding a variable were made in cooperation with 
department heads within the Prodrive Technologies operations department. For the job characteristics 
category this was done by reviewing the questions for each variable and deciding whether or not this 
job characteristic is present within the jobs in the operations department. This resulted in excluding the 
following variables: problem solving, specialization, interaction outside the organization, ergonomics, 
physical demands, work conditions, and equipment use. Reasons for exclusion were non-relevancy, 
similarity to other variables, and difficult to identify within the jobs at the operations department. 
 
In the category of work outcomes the following variables were excluded: organizational commitment 
(not useful as a parameter within a planning system), job involvement (too long and similarity to work 
engagement), internal work motivation (similarity to work engagement), and the personal 
accomplishment part of the burnout scale (similarity to work engagement). These decisions were also 
reviewed with department heads within the operations department and other important stakeholders 
within Prodrive Technologies. 

3.2.3. Participants 
The participants in the questionnaire were employees of the Prodrive Technologies operations 
department. The operations department is structured as such that several so called production 
engineers are responsible of smaller groups of operators. These production engineers helped making 
sure that each and every operator received a questionnaire. Filled in questionnaires were also handed in 
to the production engineers. Around 40% of employees in the operations department is Polish. Most 
people are between 20 and 30 years old and around 30% of the workforce is recruited via an 
employment agency. The operations department consists of four sub departments of which three 
participated in the questionnaire. The total sample contains ca. 300 employees. The response rate was 
38% (N = 113). 
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3.2.4. Definitive Questionnaire 
The definitive questionnaire (See Appendix A: Survey) was filled out by 113 employees. Around 60% of 
them filled out the Dutch version of the questionnaire, whereas the remaining 40% filled out the Polish 
version. For each scale and subscale (if applicable) it was checked whether they were reliable 
(Crohnbach’s α > .60). Appendix A gives an overview of all scales and subscales included in the 
questionnaire as well as a short definition and their reliability. With regard to reliability three values are 
recorded; the reliability of the total scale across all participants, the reliability of the Dutch version of 
the scale, and the reliability of the Polish version of the scale. From Appendix B: Overview and Reliability 
of Scales it can be seen that there were no issues with regards to reliability. Overall the Dutch version of 
the questionnaire was only slightly more reliable. In some instances the Polish version of the scale was 
more reliable. 
 

 
Figure 8: Variables Used in Analyses 

Some variables have two or more sub scales. Through factor analysis on these scale it was determined 
whether or not these sub scales differ from the overall scale, or container variable. The container 
variables (sub scales in parentheses) are autonomy (work-scheduling autonomy; decision-making 
autonomy; work methods autonomy), interdependence (initiated interdependence; received 
interdependence); burnout (emotional exhaustion; distance); work engagement (absorption; dedication; 
vigor). Only for autonomy no factors can be extracted, therefore the container variable is used. For 
interdependence the sub scales were used in further analysis. Since in the distance sub scale one item 
was accidentally left out of the questionnaire, the whole sub scale is discarded. Only emotional 
exhaustion is used in further analyses. For work engagement the container variable is used in further 
analysis. An overview of the variables used in the analyses is displayed in Figure 8. All variables used in 

Individual Differences 
- Agreeableness 
- Conscientiousness 
- Extraversion 
- Neuroticism 
- Openness to experience 

Work Outcomes 
- Job satisfaction 
- Work engagement 
- Emotional exhaustion 

Job Characteristics 
- Autonomy 
- Task variety 
- Task significance 
- Task identity 
- Feedback from the job 
- Job complexity 
- Information processing 
- Skill variety 
- Social support 
- Initiated interdependence 
- Received interdependence 
- Feedback from others 
- Work rate 
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the questionnaire were measured using Likert scales of various points. This was done because all 
variables were measured using the standard answers found in the original source. 
 
The variables used in the analyses were selected because of their significant correlations with other key 
variables. In order for a variable to be of importance in a regression model it is important that they show 
significant correlations with the dependent variable(s). The three dependent variables that were 
selected show mostly relatively high and highly significant correlations with the independent variables. 
Since it was hypothesized that there would be a moderator effect of individual differences on the 
relationship between job characteristics and work outcomes, it is also important that the task 
characteristics show sufficient correlations with the personality traits. 
 
During the analyses some variables that were included in the questionnaire were discarded for using in 
the analyses. From the individual differences the variable growth need strength was discarded. This was 
done because from the filled in questionnaires it seemed that participants had misinterpreted the 
meaning of the scale. Therefore it was concluded that this variable could not be used in the analyses. 
From the work outcomes three different measures of job satisfaction were used, two single-item scales 
and one multi-item scale. The multi-item scale was deemed to be the most accurate predictor of job 
satisfaction and therefore the two single-item scales were discarded. With regard to work outcomes 
task performance and contextual performance turned out to show little to no correlation with the job 
characteristics and task characteristics. Therefore it would not make sense to fit a regression model with 
either one of these work outcomes as the dependent variable. 

3.2.5. Correlation Matrix 
The correlation matrix is depicted in Table 13. Means and standard deviations of all variables are also 
given in the correlation matrix. The correlation matrix only contains variables that were used in the 
analyses. An interesting observation from this correlation matrix is that there are relatively high 
correlations between the separate task characteristics. This suggests that through this survey research, 
no objective measures of the task characteristics were obtained. This means that people rated the tasks 
within their job differently with respect to the same task characteristic. An objective measure would 
have resulted in most participants attributing the same values to the different task characteristics. Also 
standard deviations for the task characteristics are relatively high (roughly between .60 and 1.00) , given 
that they are only ranked on a five-point scale. 

3.2.6. Analyses 
This section describes the way in which the analyses were structured. First it is described how potential 
outliers are identified and treated, then moderation analysis is described, followed by regression 
analysis and mediation analysis. 
 
Outliers 
Analysis of potential outliers (standardized scores above absolute 2.5 and Mahanolobis distance 
approach; Hair et al., 2010) revealed no outliers. 
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Table 13: Correlation Matrix 

 
 

M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

1. Autonomy 3.18 .89 1** 
 
 

                   

2. Task variety 3.69 .89 .40** 1** 
 
 

                  

3. Task significance 3.21 .87 .17** .41** 1** 
 
 

                 

4. Task identity 3.23 1.02 .32** .32** .38** 1** 
 
 

                

5. Feedback 
from the job 

3.57 .79 .10** .34** .30** .21** 1** 
 
 

               

6. Job complexity 2.77 .97 .24** .36** .10** -.04** -.00** 1** 
 
 

              

7. Information 
Processing 

3.31 .97 .27** .61** .49** .22** .38** .48** 1** 
 
 

             

8. Skill variety 3.27 .92 .10** .53** .39** .32** .31** .44** .75** 1** 
 
 

            

9. Social support 3.91 .62 .20** .17** .29** .25** .43** -.23** .21** .15** 1** 
 
 

           

10. Initiated 
interdependence 

3.46 .82 .14** .12** .28** .11** .23** .05** .20** .23** .29** 1** 
 
 

          

11. Received 
interdependence 

3.52 .76 .01** .34** .26** .17** .43** .06** .35** .37** .24** .40** 1** 
 
 

         

12. Feedback from 
others 

2.90 1.02 .12** .43** .29** .30** .36** -.03** .36** .43** .48** .16** .48** 1** 
 
 

        

13. Work rate 1.96 .38 .24** .20** .03** -.01** -.09** .33** .17** .06** -.36** .07** -.01** -.17** 1** 
 
 

       

14. Agreeableness 3.97 .42 -.09** .14** .29** .12** .20** -.10** .24** .22** .37** .20** .10** .16** -.36** 1** 
 
 

      

15. Conscientiousness 4.02 .52 -.09** .30** .24** .28** .20** -.10** .31** .31** .33** .06** .28** .27** -.30** .47** 1** 
 
 

     

16. Extraversion 3.63 .53 .13** .20** .29** .24** .17** .06** .19** .13** .21** .06** .06** .14** -.09** .37** .28** 1** 
 
 

    

17. Neuroticism 2.51 .48 -.04** -.14** -.20** -.22** -.18** -.05** -.15** -.21** -.33** -.02** -.04** -.09** .32** -.49** -.49** -.51** 1** 
 
 

   

18. Openness to 
experience 

3.53 .48 -.18** .21** .25** .28** .31** -.03** .33** .33** .22** -.02** .20** .22** -.12** .14** .43** .14** -.29** 1** 
 
 

  

19. Job satisfaction 3.96 .82 .32** .43** .32** .35** .28** .25** .53** .48** .28** .10** .27** .28** -.18** .39** .50** .39** -.36** .19** 1** 
 
 

 

20. Emotional 
exhaustion 

2.22 .97 .01** -.20** -.27** -.16** -.17** -.05** -.20** -.20** -.24** .01** -.03** -.22** .43** -.34** -.35** -.29** .42** -.15** -.52** 1** 
 
 

21. Work 
engagement 

5.08 1.09 .21** .30** .43** .27** .31** .09** .51** .42** .45** .19** .29** .34** -.14** .44** .53** .43** -.47** .31** .74** -.50** 1** 

Note.   N = 110 – 113.   * p ˂ .05.   ** p ˂ .01. 
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Moderation Analysis 
In the research proposal it was hypothesized that (objectively measured) task characteristics relate to 
work outcomes, but the strength of this relationship is influenced by ones personality. This relationship 
is modeled by an interaction or moderator effect. Analysis was done by creating a regression model with 
an outcome variable as the dependent variable and a task characteristic, a personal characteristic, and 
their interaction term as independent variables. Interaction terms were created from mean centered 
variables (Hair et al., 2010). For all possible interaction effects it was tested whether or not they are 
significant (p ≤ .05) or marginally significant (p ≤ .10) in a small hierarchical model. This means that only 
the two components of the interaction effect and the interaction effect itself are added to the model. 
This is done for all three remaining outcome variables. Results are summarized in Appendix C: 
Moderation Analysis. Only the significant and marginally significant interaction effects are entered to 
the model in further analyses. 
 
Regression Analysis 
Before coming to the eventual approach for the regression analysis several other approaches were also 
tried. It was noticed that the backward elimination approach outperformed the enter method in 
selecting significant independent variables. Because of the small sample size available for this research it 
is not possible to enter all possible independent variables at once. Testing a model requires a sample 
size of at least 104 + k (Hair et al., 2010). Here, k is the number of predictors in the model. Since the 
total sample size available in this case is only 113, entering all categories of independent variables to the 
model at once was considered as the wrong approach. Therefore it was chosen to add the different 
categories of variables separately. When using backward elimination when entering a block of 
independent variables, only few of them remain. Hereinafter the next block of variables can be added 
using backward elimination, and so on. A consequence of using backward elimination is that variables 
that were significant in a prior step can become insignificant in a following step and will then be 
excluded from the model. 
 
The eventual approach was named as the model building approach. The order in which the blocks are 
added is the most logical one. Usually, background variables are entered to the model first. Then 
personality is taken into account and after that task characteristics are added. The interaction effects 
can only be added last. In this way the different blocks are also added to the model in ascending number 
of variables. Personality consists of fewer variables than task characteristics. The model building 
approach was executed for all outcome variables of interest. The respective steps of the model building 
approach are described below: 

 Step 1: Add all background variables to the model using backward selection, retain significant 
variables only. 

 Step 2: Add all remaining variables from the previous step and all personal characteristics to the 
model using backward selection. 

 Step 3: Add all remaining variables from the previous step and all task characteristics to the model 
using backward selection. 

 Step 4.1: Add all remaining variables from the previous step and all significant and marginally 
significant interactions to the model using backward selection. 

 Step 4.2: Add all remaining (mean centered) variables from the previous step and all (mean 
centered) terms from the selected interaction terms to the model using the enter method in SPSS. 
This last step is done to create a hierarchical model. 
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Mediation Analysis 
Because the research at stake is cross sectional no hard conclusions can be drawn with respect to 
causality. Therefore, besides moderator analysis, mediation analysis is also conducted. Originally it was 
hypothesized that the strength of the relationship between a task characteristic and a work outcome is 
influenced by ones personality. Key here is that task characteristics are measured objectively. This, 
however, is not possible when task characteristics are measured through survey research. Each 
participant has his or her own perception with regard to the task characteristic at stake. This means that 
there is only a subjective measure of the task characteristics. 
 

 
Figure 9: Mediation Relationship 

This calls for another type of model (see Figure 9). In this model a task characteristic mediates the 
relationship between personality and work outcomes. People with a different personality perceive the 
tasks they are conducting differently. Even though it is the same task, two people can give an entirely 
different evaluation of it. To test for the strength of these mediating relationship mediation analysis was 
conducted for all possible cases. In order to conduct mediation analysis, there should be a significant 
correlation between the independent variable and the mediator, and the dependent variable and the 
independent variable. These cases were sought out through the correlation matrix (see Table 13). For 
each of these cases the approach of Baron and Kenny (1986). The eventual end result of this approach is 
the Sobel test. If this test is significant there is full or partial mediation. 

  

Individual Differences 
[Independent variable] 

Work Outcomes 
[Dependent variable] 

Job Characteristics 
[Mediator] 
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4. Results 

In this chapter the results of the analysis of the survey are given and conclusions are drawn. Also the 
proposed tool design from the previous chapter is implemented in a Microsoft Excel file in order to 
serve as an example. This example helps in better understanding the explanation of the tool design in 
the previous chapter. 

4.1. Survey Study Results 

This section describes the results of analyzing the questionnaire data. For each of the three outcome 
variables used in this research the results are described in a similar manner. First the results for job 
satisfaction are displayed, followed by the results for work engagement and emotional exhaustion 
respectively. 

4.1.1. Job Satisfaction 
For each of the four steps of the model building approach described in the previous chapter the results 
are displayed in Table 14. As of step 2, the models are significant according to their F value (p < .05). 
Each step of the model building approach improves the model significantly (ΔR2 are all significant, p < 
.05). 
 
As of step 3 it becomes interesting to really analyze the model. This is when both individual differences 
and task characteristics have been entered to the model. Here, the model consists of six independent 
variables, all being significant. The amount of explained variance is highly satisfactory (adj. R2 = .55). It 
can be seen that all but one predictor have a positive effect on job satisfaction. Only work rate has a 
negative relationship with work engagement. The three strongest predictors in this model are 
conscientiousness, autonomy, and information processing (Table 14). 
 
In step 4 the interaction terms are added and all separate components of the significant interaction 
terms that were not yet included in the model are added in order to create a hierarchical model. By 
adding the interaction terms, the amount of explained variance grows slightly (adj. R2 = .60). This means 
that 60% of the variance in job satisfaction is accounted for by the variables in the model that was 
analyzed. The model building approach is also significant (F = 13.37; p < .01; df = 13/109). When building 
the hierarchical model, i.e. adding the variables that together formed a significant interaction, this 
resulted in some variables and one interaction (received interdependence x neuroticism) has become 
insignificant (see Table 14 below). This means one should be cautious when drawing conclusions from 
interpreting this particular interaction effect. 
 
This model is created using the model building approach described earlier. Each block of variables that 
was added to the model caused a significant amount of change in explained variance, which means that 
adding the block of variables helps explaining job satisfaction better as compared to the previous model. 
All but one significant main effect in step 4 contribute positively towards job satisfaction. Again, only 
work rate has a negative influence on job satisfaction. This is no surprise because it seems logical that 
the higher the work rate, the less satisfied people are with their job. With regards to significance of the 
variables it can be said that none of the variables added to construct the hierarchical model (task 
identity, received interdependence, neuroticism, and openness to experience) are significant. Adding 
these variables rendered two other variables to also be not significant (extraversion and received 
interdependence x neuroticism). Also for the model in step 4 there is a sample size issue. The 
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requirement is a sample size of 104 + k. In this case k is 13, which would require a sample size of 117. 
The actual sample size is only 109. 

Table 14: Regression Results from the Modelbuilding Approach for Job Satisfaction 

Variable B SE B   Β 

Job satisfaction    

Step 1    
PCBA Department .27** .17** .16** 
R

2 
.02**   

Adjusted R
2 

.02**   
Regression F 2.67**   
Df 1/109**   

Step 2    
PCBA department .31** .06** .18** 
Conscientiousness .69** .13** .44** 
Extraversion .40** .13** .26** 
R

2 
.35**   

Adjusted R
2 

.33**   
ΔR

2 
.32**   

Regression F 18.66**   
Df 3/109**   

Step 3    
PCBA department .35** .12** .20** 
Conscientiousness .54** .12** .34** 
Extraversion .26** .10** .17** 
Autonomy .31** .07** .34** 
Information processing .26** .06** .31** 
Work rate -.48** .17** -.21** 
R

2 
.58**   

Adjusted R
2 

.55**   
ΔR

2 
.23**   

Regression F 23.57**   
Df 6/109**   

Step 4    
PCBA department .25** .11** .14** 
Conscientiousness .50** .14** .32** 
Extraversion .21** .11** .14** 
Autonomy .28** .07** .30** 
Information processing .26** .07** .31** 
Work rate -.45** .16** -.20** 
Task identity x Neuroticism .31** .11** .20** 
Received interdependence x Neuroticism -.31** .17** -.13** 
Received interdependence x Openness to experience .31** .15** .14** 
Neuroticism -.03** .14** -.02** 
Openness to experience -.21** .13** -.12** 
Task identity .03** .06** .03** 
Received interdependence .11** .08** .10** 
R

2 
.64**   

Adjusted R
2 

.60**   
ΔR

2
 .07**   

Regression F 13.37**   
Df 13/109**   

Note.   * p ˂ .05.   ** p ˂ .01.   N = 109. 
B = regression coefficient.   SE B = standard error of regression coefficient.   Β = standardized regression coefficient. 
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The interaction effects cannot be interpreted by just looking at their regression coefficients. This is 
because the direction of the coefficient does not represent the correct gradient for all combinations of 
the two variables of which the interaction is composed. Therefore for each of the three significant 
interaction effects an interaction plot is created. Using simple slope analysis (Aiken & West, 1991) it is 
also determined for what values of the moderator variable (a personality trait) the slope is significantly 
different from zero. The range used for describing the regions of significance is the range of the actual 
moderator variable measured in the questionnaire (see Table 15). Here, steps of .10 are taken in order 
to see at which point a moderator value does not show a significant simple slope. For significant regions 
of significance, the mean gradient for this region is calculated and will be used as a regression coefficient 
for people falling within this range based on their score on the particular personality trait. Since the 
moderator variable used in the analysis is a mean-centered variable, it can easily be seen whether a 
region of significance is either low, average, or high with respect to the moderator. 

Table 15: Simple Slope Analysis on Interaction Effects for Job Satisfaction 

Value of Personality Trait Range Average gradient 

Task identity x Neuroticism 

Low [-1.00; -0.80] -.25 
Average [-0.70; -0.20] .00 
High [-0.30; -1.20] .26 

Received interdependence x Neuroticism 

Low [-1.00; -0.20] .29 
Average / High [-0.10; -1.20] .00 

Received interdependence x Openness to experience 

Low / Average [-1.30; -0.20] .00 
High [-0.30; -1.00] .31 

 
Looking at the first interaction effect in Table 15 (task identity x neuroticism) one can see that for low 
values of the moderator (range between -1.00 and -0.80), the average gradient on this range is -.25. This 
means that for people scoring low on neuroticism (between -.80 and -1.00 from the mean), there is a 
significant negative effect of task identity on job satisfaction. On the other end of the spectrum, there is 
a significant positive effect of task identity on job satisfaction for people ranging between 0.30 and 1.20 
from the mean neuroticism score. This reasoning holds for all entries in Table 15. 
 

 
Figure 10: Interaction Plot of Task Identity x Neuroticism on Job Satisfaction 
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Figure 10 shows the interaction plot of the first interaction in the regression analysis of the model 
building approach for job satisfaction. The interaction plot shows that people scoring high on 
neuroticism prefer tasks with higher task identity and vice versa. This seems logical because the more 
neurotic a person is, the more benefit he or she has when the task he or she is doing is an identifiable 
whole. As already explained, simple slope analysis (Table 15)  shows that the interaction effect is 
significant at both ends of the neuroticism spectrum. For people having an average neuroticism score, 
there is no effect of task identity on job satisfaction. 
 

 
Figure 11: Interaction Plot of Received Interdependence x Neuroticism on Job Satisfaction 

The second interaction effect is that between received interdependence and neuroticism (See Figure 
11). Here it holds that less neurotic people benefit from more received interdependence. This can be 
explained by more neurotic people experiencing problems when they have to depend more on others 
when they are doing their job. Results from simple slope analysis are depicted in Table 15. It should be 
noted that this interaction effect was yielded insignificant by adding the variables to construct the 
hierarchical model. 
 

 
Figure 12: Interaction Plot of Received Interdependence x Openness to Experience on Job Satisfaction 
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The final interaction is that between Received interdependence and Openness to experience (see Figure 
5). Here it holds that the higher people score on openness to experience, the more they seem to like 
depending on others in their job. This seems logical because dealing with others is likely to lead to more 
diversity and different experiences in a job, which is valued by people scoring high on openness to 
experience. Results from simple slope analysis for this interaction are to be seen in Table 15. Here it can 
be noted that only for people scoring high on openness to experience, there is a positive effect of 
received interdependence on job satisfaction. 

4.1.2. Work Engagement 

Table 16: Regression Results from the Modelbuilding Approach for Work Engagement 

Variable B SE B Β 

Work engagement    

Step 1    
-    

Step 2    
Conscientiousness .93** .17** .44** 
Extraversion .61** .16** .30** 
R

2 
.36**   

Adjusted R
2 

.35**   
Regression F 30.60**   
Df 2/110**   

Step 3    
Conscientiousness .71** .16** .33** 
Extraversion .46** .14** .23** 
Autonomy .17** .09** .14** 
Task variety -.22** .11** -.18** 
Information processing .41** .09** .36** 
Social support .45** .13** .25** 
R

2 
.56**   

Adjusted R
2 

.53**   
ΔR

2 
.20**   

Regression F 21.86**   
Df 6/110**   

Step 4    
Conscientiousness .78** .16** .37** 
Extraversion .36** .13** .18** 
Autonomy .29** .10** .24** 
Task variety -.25** .10** -.21** 
Information processing .34** .09** .30** 
Social support .29** .13** .16** 
Autonomy x Conscientiousness -.29** .15** -.13** 
Information processing x Extraversion -.36** .13** -.18** 
Received interdependence x Conscientiousness .42** .16** .17** 
Received interdependence .17** .10** .12** 
R

2 
.64**   

Adjusted R
2 

.60**   
ΔR

2 
.08**   

Regression F 17.44**   
Df 10/110**   

Note.   * p ˂ .05.   ** p ˂ .01.   N = 110. 
B = regression coefficient.   SE B = standard error of regression coefficient.   Β = standardized regression coefficient. 

 
For work engagement the first step is nonexistent because backward selection in later steps removed all 
background variables from the model. Both step 3 and step 4 contribute significantly to the model (ΔR2 
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have p < .05). The model resulting from step 3 is significant (F = 21.86; p < .01; df = 6/110) and precisely 
meets the sample size requirement of 104 + k. The amount of explained variance is highly satisfactory 
(adj. R2 = .53). From the six predictors only autonomy is not significant. All other predictors besides task 
variety have a positive effect on work engagement (see Table 16). Which is odd, since it cannot easily be 
reasoned why task variety would have a negative effect on work engagement. This observation also 
holds for the model in step 4. 
 
For work engagement the model resulting from the model building approach is significant (F = 8.258; p < 
.001 df = 10/110). The amount of explained variance is also satisfactory (adj. R2 = .60). This, again, means 
that 60% of the variance in work engagement is explained by the variables in the model that was 
analyzed. The regression results are depicted in Table 16. When building the hierarchical model, i.e. 
adding the variables that together formed a significant interaction, this resulted in one interaction 
(autonomy x conscientiousness) becoming insignificant (see Table 16 below). This means one should be 
cautious when drawing conclusions from interpreting this particular interaction effect. 
 
This model is created using the model building approach described earlier. Each block of variables that 
was added to the model caused a significant amount of change in explained variance, which means that 
adding the block of variables helps explaining work engagement better as compared to the previous 
model. From the main effects only task variety has a negative relationship with work engagement, which 
seems odd because it is not easily reasoned why a higher variety in tasks would lead to people feeling 
less engaged in their work. As a result of making the hierarchical model (adding received 
interdependence) the interaction effect between autonomy and conscientiousness became insignificant. 
The only other variable that is not statistically significant is received interdependence itself. 

Table 17: Simple Slope Analysis on Interaction Effects for Work Engagement 

Value of Personality Trait Range Average gradient 

Autonomy x Conscientiousness 

Low / Average [-1.50; -0.30] .46 
High [-0.40; -0.90] .00 

Information processing x Extraversion 

Low / Average [-1.20; -0.30] .29 
High [-0.40; -1.10] .00 

Received interdependence x Conscientiousness 

Low / Average [-1.50; -0.00] .00 
High [-0.10; -0.90] .38 

 
As explained before, the interaction effects cannot be interpreted by just looking at their regression 
coefficient. The same reasoning as for interpreting the interaction effects regarding job satisfaction is 
followed. That is, simple slope analysis (Aiken & West, 1991) is performed and regions in which the 
moderator variable causes a significant relationship (i.e. the slope is significantly different from zero) 
between the task characteristic and the work outcome are determined (see Table 17). The range used to 
determine the regions of significance is again the range of actual variable measured in the 
questionnaire. The mean gradients that are calculated for the different ranges will be used as a 
regression coefficient for people falling within this range based on their score on the particular 
personality trait. 
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Figure 13: Interaction Plot of Autonomy x Conscientiousness on Work Engagement 

The interaction effect between autonomy and conscientiousness (Figure 13) shows a positive 
relationship for individuals scoring both high and low on conscientiousness. For people scoring low on 
conscientiousness the relationship seems stronger. But in general it can be said that higher autonomy in 
a task is always beneficial. It should however be noted that this interaction is no longer significant in the 
regression model after received interdependence is added to create the hierarchical model. Simple 
slope analysis and regions of significance are depicted in Table 17. Here it turns out that only for people 
scoring high on conscientiousness, there is no significant simple slope. 
 

 
 Figure 14: Interaction Plot of Information Processing x Extraversion on Work Engagement  

Also for the interaction effect between information processing and extraversion ( Figure 14) it 
seems that however extravert an individual is, more information processing in a task is always beneficial. 
The relation seems to be stronger for people scoring low on extraversion. This can be explained  by 
people being more extravert perhaps have less focus when it comes to monitoring information. People 
that are more introvert are then better able to process the information they receive. Simple slope 
analysis and regions of significance are depicted in Table 17. Also in this case it turns out that for people 
scoring high on extraversion there is no relation between information processing and work engagement. 
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Figure 15: Interaction Plot of Received Interdependence x Conscientiousness on Work Engagement 

The interaction effect between received interdependence and conscientiousness (Figure 15) shows that 
people scoring high on conscientiousness need higher received interdependence in their task in order to 
feel more engaged. Simple slope analysis and regions of significance are depicted in Table 17. 

4.1.3. Emotional Exhaustion 
For emotional exhaustion even the model resulting from step 1 is significant. Here it shows people 
working in the PCBA department are experiencing lower levels of emotional exhaustion as compared to 
their colleagues working in other departments. Even though the model is significant, it should be noted 
that the amount of explained variance here is fairly low (adj. R2 = .06). Adding the individual differences 
and the task characteristics in step 2 and 3 yields a model with four predictors. The people in the PCBA 
department again seem to experience lower levels of emotional exhaustion. Also task variety has a 
negative relationship with emotional exhaustion. This means that the more different tasks an employee 
does, the less emotionally exhausted he or she is. Work rate and neuroticism on the other hand 
contribute to higher levels of emotional exhaustion (see Table 18). The model in step 3 is significant (F = 
16.95; p < .01; df = 4/107). The amount of variance explained by the predictors in the model is 37% (adj. 
R2 = .37). 
 
For step 4 it holds that even though adding the interaction terms and completing the hierarchical model 
results in a significant model (F = 6.37; p < .01 df = 14/107) with satisfactory amounts of explained 
variance (adj. R2 = .41), the ΔR2 from adding these variables to the model is not significant as compared 
to the previous model in step 3 (p > .05). Also the number of predictors in this model is relatively high 
and violates the sample size requirement of 104 + k. Because the number of variables that had to be 
added in order to create a hierarchical model is high, this resulted in two interaction effects becoming 
insignificant (see Table 18). Since the model from step 4 itself is significant, it is chosen to further 
analyze the interaction effects and their regions of significance. 
 
 
 
 
 



Optimizing Task Allocation by Matching Worker Characteristics to Task Characteristics 

37 

Table 18: Regression Results from the Modelbuilding Approach for Emotional Exhaustion 

Variable B SE B Β 

Emotional exhaustion    

Step 1    
PCBA department -.55** .19** -.27** 
R

2 
.07**   

Adjusted R
2 

.06**   
Regression F 8.12**   
Df 1/107**   

Step 2    
PCBA department -.56** .17** -.28** 
Neuroticism .86** .17** .42** 
R

2 
.25**   

Adjusted R
2 

.24**   
ΔR

2 
.18**   

Regression F 17.46**   
Df 2/107**   

Step 3    
PCBA department -.61** .16** -.30** 
Neuroticism .56** .17** .28** 
Task variety -.29** .09** -.27** 
Work rate 1.00** .23** .37** 
R

2 
.40**   

Adjusted R
2 

.37**   
ΔR

2 
.15**   

Regression F 16.95**   
Df 4/107**   

Step 4    
PCBA department -.44** .17** -.21** 
Neuroticism .44** .21** .22** 
Task variety 1.00** .11** -.26** 
Work rate .35** .24** .37** 
Task variety x Openness to experience .35** .16** .17** 
Job complexity x Agreeableness .37** .22** .14** 
Information processing x Extraversion .34** .14** .19** 
Social support x Extraversion -.37** .26** -.11** 
Agreeableness .02** .22** .01** 
Extraversion -.05** .16** -.03** 
Openness to experience .06** .18** .03** 
Job complexity -.03** .10** -.03** 
Information processing -.01** .12** -.08** 
Social support .03** .15** .02** 
R

2 
.49**   

Adjusted R
2 

.41**   
ΔR

2
 .10**   

Regression F 6.37**   
Df 14/107**   

Note.   * p ˂ .05.   ** p ˂ .01.   N = 107. 
B = regression coefficient.   SE B = standard error of regression coefficient.   Β = standardized regression coefficient. 

 
As explained before, the interaction effects cannot be interpreted by just looking at their regression 
coefficient. The same reasoning as for interpreting the interaction effects regarding job satisfaction is 
followed. That is, simple slope analysis (Aiken & West, 1991) is performed and regions in which the 
moderator variable causes a significant relationship (i.e. the slope is significantly different from zero) 
between the task characteristic and the work outcome are determined (see Table 19). The range used to 
determine the regions of significance is again the range of actual variable measured in the 
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questionnaire. The mean gradients that are calculated for the different ranges will be used as a 
regression coefficient for people falling within this range based on their score on the particular 
personality trait. 

Table 19: Simple Slope Analysis on Interaction Effects for Emotional Exhaustion 

Value of Personality Trait Range Average gradient 

Task variety x Openness to experience 

Low / Average [-1.30; -0.10] -.49 
High [-0.20; -1.00] .00 

Job complexity x Agreeableness 

Low / Average / High [-1.10; -0.90] .00 

Information processing x Extraversion 

Low [-1.20; -1.10] -.41 
Average / High [-1.00; -1.10] .00 

Social Support x Extraversion 

Low / Average / High [-1.20; -1.10] .00 

 
The interaction effect between task variety and openness to experience (Figure 16) is as such that the 
lower people are open to new experiences, the higher task variety they need in order to experience less 
emotional exhaustion. Simple slope analysis and regions of significance are depicted in Table 19. The 
relationship holds for people scoring low and average on openness to experience. The average gradient 
on this range is -.49, which means that for people scoring low and average on openness to experience, 
higher task variety reduces emotional exhaustion. 
 

 
Figure 16: Interaction Plot of Task Variety x Openness to Experience on Emotional Exhaustion 

The interaction effect of job complexity and agreeableness (Figure 17) turns out to have no significant 
simple slope on the entire range (see Table 19). This means that regardless the level of agreeableness, 
there is no relation between job complexity and emotional exhaustion. 
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Figure 17: Interaction Plot of Job Complexity x Agreeableness on Emotional Exhaustion 

The interaction effect of information processing and extraversion (Figure 18) does have significant 
regions. Here it holds that for people scoring low on extraversion it is beneficial to have to process more 
information within their jobs with respect to their expected levels of emotional exhaustion. Simple slope 
analysis and regions of significance are depicted in Table 19. Here it can be seen that this finding only 
holds at the very end of the range, i.e. only for people scoring very low on extraversion. 
 

 
Figure 18: Interaction Plot of Information Processing x Extraversion on Emotional Exhaustion 

For the interaction effect between social support and extraversion (Figure 19) it also holds that there are 
no significant slopes on the entire range. So there is no relation between social support and 
extraversion. 
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Figure 19: Interaction Plot of Social Support x Extraversion on Emotional Exhaustion 

4.1.4. Mediation Analysis 
Alternatively to moderator analysis, mediation analysis is also conducted for all possible cases using 
Sobel’s test. The results of the mediation analysis can be found in Appendix D: Mediation Analysis. 
Results show significant mediation in roughly a third of the cases for job satisfaction as the outcome 
variable. For emotional exhaustion only three cases of significant mediation are recorded. For work 
engagement mediation is most prominently, roughly half of the cases shows significant mediation. For 
all cases of significant mediation it holds that it is partial mediation. In all but one case the main effect of 
personality on work outcomes is still significant. This is the case for the relationship where openness to 
experience is the independent variable, information processing the mediator, and work engagement the 
dependent variable. In a model without the mediator, openness to experience has a significant effect on 
work engagement, but by adding information processing to the model, the effect of openness to 
experience on work engagement becomes insignificant. This means that the effect of openness to 
experience on work engagement now goes via information processing. 
 
A comparison between the cases where there is significant mediation and significant moderation yields 
one case in which there is both a significant mediator affect as well as a marginally significant moderator 
effect. For the moderator effects, the simple hierarchical models from Appendix C: Moderation Analysis 
are considered. The case in which there is both mediation and moderation is for the following 
combination of variables: skill variety, conscientiousness, and work engagement. Here, 
conscientiousness has a marginally significant moderator effect on the relationship between skill variety 
and work engagement, suggesting that the relationship between skill variety and work engagement 
depends on the level of conscientiousness. On the other hand, the mediator effect of skill variety 
reduces the influence of conscientiousness on work engagement via partial mediation. This entails that 
part of the effect of conscientiousness on work engagement goes through skill variety. 
 
In the context of this research the moderator effect can be explained as the strength of the relationship 
between skill variety and work engagement being influenced by the level of conscientiousness. Here the 
relationship between skill variety and work engagement is more seen as a given. The mediator effect is 
explained as the relationship between conscientiousness and work engagement working through how a 
specific individual perceives the level of skill variety within a task. People with different levels of 
conscientiousness perceive the level of skill variety differently, which leads to different levels of work 
engagement. The relationships here are more dynamic as compared to the moderator effect. 



Optimizing Task Allocation by Matching Worker Characteristics to Task Characteristics 

41 

With regards to the extent of mediation found for the different combinations of task characteristics, 
personal characteristics and work outcomes it can be concluded that it should seriously be considered to 
further investigate a possible mediator relationship of task characteristics in the relation between 
personal characteristics and work outcomes. 

4.2. Example of Practical Implementation of the Tool 

In this section an example is created to show how the tool works in assigning tasks to employees. The 
situation that the example describes is chosen as such that it is not too simple nor too complicated. The 
example is implemented in Microsoft Excel. For the example three fictitious tasks in the System 
Assembly department at Prodrive Technologies are considered that each require three people to 
complete them. In total nine employees are available to do the tasks. This means that every employee 
will be doing a task after the final step of the assignment process is completed. For the three tasks at 
hand three different skills are involved. Each task has its own specialty. The skills are screwing, welding, 
and fine motor skills. For welding it holds that an employee should be certified to perform the task. Task 
attributes rated on a five point scale (see Table 20). These are the minimum required skill levels an 
employee should possess in order to perform a task. 

Table 20: Skills Matrix - Example 

Skill Task 1 Task 2 Task 3 

Screwing 4 2 3 
Welding 1 5 1 
Fine motor skills 2 3 5 

 
For each of the nine employees it is known how they score on each of the three skills. In order to 
determine whether an employee is eligible for completing a particular task, per task it is outlined 
whether or not an employee is qualified enough. Whenever a skill attribute of an employee lights up in 
red, he or she is not eligible for performing the task at hand. Also one tolerance variable is considered. 
This is the repetition index. Whenever an employee has conducted the same task a lot of times in a row, 
the repetition index blocks the assignment of that employee to the task. The repetition index is a binary 
variable. When the value is 1, the cell lights up orange and it is advised to not assign the task to that 
particular employee. 

Table 21: Employee Skill and Tolerance Matrix for Task 1 

Task 1 
Employee 

1 
Employee 

2 
Employee 

3 
Employee 

4 
Employee 

5 
Employee 

6 
Employee 

7 
Employee 

8 
Employee 

9 

Screwing 5 4 3 3 3 2 4 5 4 
Welding 1 5 1 5 1 5 1 1 5 
Fine motor skills 3 3 5 4 5 3 5 5 3 

Repetition 0 0 0 0 0 0 0 0 0 

 
From Table 21 it can be seen that employees 1, 2, 7, 8, and 9 are eligible to conduct task 1. They all meet 
the minimum skill requirements for task 1 listed in Table 20. In this instance there is no employee 
blocked from assignment by the repetition index. For task 2 (see Table 22) it holds that employees 2, 4, 
6, and 9 are qualified to perform the task. But employee 2 has performed task 2 multiple times in a row 
and is therefore advised to be blocked from assignment by the repetition index. 
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Table 22: Employee Skill and Tolerance Matrix for Task 2 

Task 2 
Employee 

1 
Employee 

2 
Employee 

3 
Employee 

4 
Employee 

5 
Employee 

6 
Employee 

7 
Employee 

8 
Employee 

9 

Screwing 5 4 3 3 3 2 4 5 4 
Welding 1 5 1 5 1 5 1 1 5 
Fine motor skills 3 3 5 4 5 3 5 5 3 

Repetition 0 1 0 0 0 0 0 0 0 

 
For task 3 it holds that employees 3, 5, 7 and 8 can be assigned. Here the repetition threshold for 
employee 7 is reached. It can be noted that employee 7 can still be assigned to task 3. However, for this 
person it is advised to not do it because he or she prefers not doing the same task over and over again. 

Table 23: Employee Skill and Tolerance Matrix for Task 3 

Task 3 
Employee 

1 
Employee 

2 
Employee 

3 
Employee 

4 
Employee 

5 
Employee 

6 
Employee 

7 
Employee 

8 
Employee 

9 

Screwing 5 4 3 3 3 2 4 5 4 
Welding 1 5 1 5 1 5 1 1 5 
Fine motor skills 3 3 5 4 5 3 5 5 3 

Repetition 0 0 0 0 0 0 1 0 0 

 
After matching the employees to the specific tasks based on their skills, an extra optimization can take 
place by also taking into account how the specific task characteristics and personal characteristics relate 
to work outcomes. For this example job satisfaction and work engagement are considered. The 
regression equations used to quantify the effect of task characteristics and personal characteristics on 
job satisfaction and work engagement are the ones that resulted from the analyzing the survey. For both 
work outcomes combined, one background variable, four personal characteristics, seven task 
characteristics and six different interaction effects play a role. All variables and their values (i.e. the 
standardized regression coefficients, see Table 14 and Table 16) are listed in Table 24. 

Table 24: Coefficient Values - Example 

Coefficient Variable 
Job satisfaction Work engagement 

Low Average High Low Average High 

   Constant - 3.96 - - 5.04 - 
   PCBA department - .14 - - - - 
   Conscientiousness - .32 - - .37 - 
   Extraversion - .14 - - .18 - 
   Neuroticism - -.02 - - - - 
   Openness to experience - -.12 - - - - 
   Autonomy - .30 - - .24 - 
   Task variety - - - - -.21 - 
   Task identity - .03 - - - - 
   Information processing - .31 - - .30 - 
    Social support -  - - .16 - 
    Received interdependence - .10 - - .12 - 
    Work rate - -.20 - - - - 
    Autonomy x Conscientiousness - - - .46 .46 .00 
    Task identity x Neuroticism -.25 .00 .26 - - - 
    Information processing x Extraversion - - - .51 .51 .00 
    Received interdependence x Conscientiousness - - - .00 .00 .38 
    Received interdependence x Neuroticism .29 .00 .00 - - - 
    Received interdependence x Openness to experience .00 .00 .31 - - - 
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Whenever a variable has no value for one of the work outcomes, this means that that particular variable 
does not belong to the regression equation of the work outcome at hand. For interaction effects the 
standardized regression coefficients cannot be used. Here, the values from the simple slope analysis 
(see Table 15 and Table 17) conducted in the previous section are used. 
 
The regression equations can then be given. For job satisfaction (   ) the regression equation is as 

follows: 
                                                  

                                          
(1) 

 
For work engagement (   ) the following regression equation will be used: 

                                                      
                   

(2) 

 
Note that because of the way Table 24 was structured, the coefficient numbering in the regression 
equations is not consecutive. For example, the regression equation of job satisfaction (Equation 1) does 
not consist of the variable task variety, therefore it is missing the 7th coefficient. 
 
For determining the values of the task characteristics of the different tasks the means of the variables in 
the survey are used as a starting point. Since mean centered variables were used in the analysis of the 
questionnaire, the value of a task characteristic is displayed as  a deviation from the overall mean of the 
task characteristic within Prodrive Technologies. Values are chosen as such that they do not fall beyond 
the bounds of the scale they were originally measured in (e.g. when the mean of a task characteristic 
measured on a five-point scale is 3.50, the maximum deviations are -2.50 and 1.50). The values of the 
task characteristics for the three different tasks are depicted in Table 25. 

Table 25: Task Characteristics Matrix – Example 

Variable Task 1 Task 2 Task 3 

Autonomy (AUT) -1.50 .50 1.30 
Task variety (TV) -.20 .30 -1.20 
Task identity (TI) 1.20 -1.20 -.20 
Information processing (IP) 1.70 -.80 -.30 
Social support (SS) -.20 -.40 .60 
Received interdependence (RI) -1.50 1.50 -1.00 
Work rate (WR) .50 -.50 -.30 

 
For determining the values of the personal characteristics of the employees a similar approach is 
followed. However, here the standard deviations of the personal characteristics in the questionnaire are 
considered. This yielded a standard deviation of ca. .50 for all task characteristics. Therefore the 
maximum deviation from the overall mean is set at .50 (see Table 26). With this maximum deviation 
from the mean decided, a range of different personalities is created for the nine employees in this 
example. An employee is considered to score high on a personality trait when he or she scores above 
the mean. Vice versa, an employee scores low on a personality trait when he or she scores below the 
mean. Average levels of the personality trait are recorded when an employee is awarded the mean 
score for this personality trait. Since the example takes place in the System Assembly department, the 
scores for the binary background variable PCBA department are all 0. 
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Table 26: Personal Characteristics Matrix – Example 

Variable 
Employee 

1 
Employee 

2 
Employee 

3 
Employee 

4 
Employee 

5 
Employee 

6 
Employee 

7 
Employee 

8 
Employee 

9 

PCBA department (PCBA) 0 0 0 0 0 0 0 0 0 

Conscientiousness (CO) .00 -.50 .50 .30 -.30 -.30 .00 .00 .50 
Extraversion (EX) .00 -.50 .50 -.30 .30 .00 .30 -.50 .00 
Neuroticism (NEU) .00 -.50 .50 .50 .00 .00 -.30 -.30 .30 
Openness to Experience (OE) .00 -.50 .50 .00 -.50 .30 .00 .30 -.30 

 
Now that all variables have a value the expected change in the two different work outcomes as a result 
from performing a task can be calculated. This is done by filling in the regression equations for the 
outcome variables at hand (see Equation 1 and Equation 2). As is already explained in section 3.1, the 
regression equations are split in several parts in order to determine if doing the particular task results in 
either a positive or negative contribution to the outcome variable. The first part consists of the constant 
and the contribution of the background variables and individual difference variables separately. This 
part does not relate to conducting a task and will therefore always have the same outcome for a 
particular employee, i.e. regardless of the task he or she is performing, a specific employee always 
records the same score on this part of the regression equation. These scores do differ per employee. 

The partial regression equations are depicted for job satisfaction (   
 ) and work engagement (   

 ) 

respectively: 

   
                                 (3) 

   
               (4) 

 
The second partial regression equation is the contribution of the task characteristics separately. These 
are specific to a task at hand and do not depend on a particular individual performing the task. The 

partial regression equations are depicted for job satisfaction (   
 ) and work engagement (   

 ) 

respectively: 

   
                              (5) 

   
                              (6) 

 
A match between an employee and a task can only directly be made based on interaction effects. This is 
the only component of the equation that depends on both task characteristics and personal 
characteristics. The results from this equations are different for any individual matched to any particular 
task. The partial regression equations are depicted for job satisfaction (   

 ) and work engagement (   
 ) 

respectively: 
   
                               (7) 

   
                              (8) 

 
For each of the outcome variables a matchmaking matrix has to be generated. The constriction of the 
matchmaking matrix is identical for any outcome variable. The only thing that is different is the 
composition of the different partial regression equations. An overview of how the matchmaking matrix 
is structured can be seen in Table 27. For example for job satisfaction this matrix is constructed by 
adding Equation 5 and Equation 7 in the cells where tasks are lined out across employees. For employee 
1 conducting task 1, in Equation 5 the values of the task characteristics for task 1 are filled in. For 
Equation 7 the task characteristics for task 1 and the personal characteristics for employee 1 are 
incorporated in the formula. 
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Table 27: Matchmaking Matrix – Example 

 
Employee 

1 
Employee 

2 
Employee 

3 
Employee 

4 
Employee 

5 
Employee 

6 
Employee 

7 
Employee 

8 
Employee 

9 

Task 1    
     

     
     

     
     

     
     

     
     

     
     

     
     

     
     

     
     

  
Task 2    

     
     

     
     

     
     

     
     

     
     

     
     

     
     

     
     

     
  

Task 3    
     

     
     

     
     

     
     

     
     

     
     

     
     

     
     

     
     

  

Cutoff Score      
       

       
       

       
       

       
       

       
  

 
In Table 27 the cutoff score is calculated by subtracting the partial regression equation relating to 
individual differences only  (Equations 3 and 4 for job satisfaction and work engagement respectively) 
from a certain target level  . This is the target at which the outcome variable is set. In this example it 
was chosen to set the target at the mean value of the outcome variable resulting from the 
questionnaire. For job satisfaction the mean value is roughly 4.00 (see Table 13). The resulting cutoff 
scores do not depend on the task. For a specific employee, his or her personal cutoff score is the same 
for all tasks, but likely different from other employees. This is because from the target level of the work 
outcome, the partial regression equation relating to individual differences is subtracted. Here, elements 
of the personality of that specific employee are included, i.e. different personalities mean different 
cutoff scores. 

Table 28: Matchmaking Matrix Job Satisfaction (x = 4.00) – Example 

 
Employee 

1 
Employee 

2 
Employee 

3 
Employee 

4 
Employee 

5 
Employee 

6 
Employee 

7 
Employee 

8 
Employee 

9 

Task 1 -.14 .23 -.22 .01 -.14 -.28 .08 -.06 -.05 
Task 2 .11 -.26 .19 -.04 .11 .25 -.11 .03 .02 
Task 3 .26 .38 .13 .23 .26 .16 .33 .24 .24 

Cutoff Score .04 .20 -.12 -.01 .03 .17 -.01 .14 -.15 

 
Table 28 shows the results of filling in the matchmaking matrix for job satisfaction at a target level of   = 
4.00. Cells lighting up in red are below the cutoff score. This means that when an employee will perform 
that particular task, it is expected that his or her job satisfaction will suffer. Table 29 shows the 
matchmaking matrix for work engagement at a target level of   = 5.00. Here it can be noted that 
employee 2 will likely feel less engaged from doing any task in this example. This is because this 
employee scores relatively low on the two personality traits that both relate positively to work 
engagement. This results in a relatively high cutoff score and relatively low benefits of the interaction 
effects that are related to work engagement. Since a combination of personality traits can either elevate 
or lower the cutoff score, which is used to decide if there is a match between a task and employee, the 
main effects of personality indirectly influence the matchmaking procedure. It should be noted that the 
cutoff score will always be the same for a particular employee. This is because it is calculated using his 
or her own personality. Task-related parameters are not involved in this calculation. 

Table 29: Matchmaking Matrix Work Engagement (x = 5.00) – Example 

 
Employee 

1 
Employee 

2 
Employee 

3 
Employee 

4 
Employee 

5 
Employee 

6 
Employee 

7 
Employee 

8 
Employee 

9 

Task 1 -.01 -.09 -.29 -.43 .20 .20 -.01 -.43 -.29 
Task 2 -.08 .01 .21 .22 -.14 -.14 -.08 .13 .21 
Task 3 .44 .22 .25 .37 .26 .26 .44 .52 .25 

Cutoff Score -.04 .23 -.31 -.10 .02 .07 -.09 .05 -.23 

 
The next step is to relate the matchmaking matrix to the employee skills and tolerance matrices. This is 
done by removing all cells from the matchmaking matrices that cannot be evaluated because the 
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employee at stake is not qualified to perform the task. Also, the scores for the two different outcome 
variables are combined into one matrix in order for a planner to see in one glance the results of the 
matchmaking process (see Table 30). Cells lighting up in red mean that assigning that particular 
employee to the task will likely lower either the job satisfaction (JS) or work engagement (WE) of the 
employee at hand. 

Table 30: Match Matrix - Example 

 
Employee 1 Employee 2 Employee 3 Employee 4 Employee 5 Employee 6 Employee 7 Employee 8 Employee 9 

JS WE JS WE JS WE JS WE JS WE JS WE JS WE JS WE JS WE 

Task 1 -.14 -.01 .23 -.09         .08 -.01 -.06 -.43 -.05 -.29 
Task 2   -.26 .01   -.04 .22   .25 -.14     .02 .21 
Task 3     .13 .25   .26 .26   .33 .44 .24 .52   

 
From the match matrix in Table 30 it can be seen that not for every employee his or her match to the 
task on the basis of personality can be satisfied. Each task requires three employees to complete it. A 
first step a planner can take is assigning the employees for who the match is optimal first. This means 
that employee 7 will be assigned to task 1, employee 9 to task 2, and employee 3 to task 3. For all tasks 
now two employees each need to be allocated. An eventual planning is depicted in Table 31. Cells 
lighting up in orange mean that for that particular task the employee at hand has reach his or her 
repetition index. In this case, it is not necessary to assign these employees to the task that they have 
done many times in a row already. Both employee 2 and 7 are assigned to do task 1. 

Table 31: Planning - Example 

 
Employee 

1 
Employee 

2 
Employee 

3 
Employee 

4 
Employee 

5 
Employee 

6 
Employee 

7 
Employee 

8 
Employee 

9 

Task 1 1 1         1     
Task 2      1  1   1 
Task 3     1   1     1   

 
This example shows that it is possible to use both task characteristics and personal characteristics to 
optimize the assignment of an individual to a task. As already can be noted in this relatively small 
example is that satisfying all conditions with respect to work outcomes is difficult. In this case the 
targets are rather ambitious. But these are the average scores on these work outcomes already 
measured within Prodrive Technologies. For job satisfaction the target is set at 4.00 whereas the 
maximum value possible score is 5.00. For work engagement the target is set at 5.00 where 7.00 is the 
upper bound of the scale. When the targets are lowered, much fewer cells light up red in the 
matchmaking matrices. What can also be noted from this example is that some employees can have 
such personality traits that satisfying the cutoff score for the outcome variables is impossible. In these 
instances there is no other option than to just keep assigning the individual to tasks he or she is qualified 
for. Finally, in this example task 3 turns out to be the most favorable task for both work engagement and 
job satisfaction. This is because its scores for the task characteristics are mostly above average on tasks 
where a high score on the task characteristic is favorable and below average on task characteristics that 
are better represented as low as possible within a task (e.g. work rate). 
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5. Discussion 

In this discussion section an answer is given to the research questions posed at the beginning of this 
report. Some limitations are pointed out and directions for further research are given. This section is 
concluded with the practical and theoretical implications following from this research. 

5.1. Findings 

The main question that was the reason of setting up this research was whether or not employee-related 
parameters could be found that relate to tasks in such a way that it would make a difference which 
employee conducts what task. 
 
Rather soon a distinction was made between two categories of employee-related parameters. The ‘can 
do’ (skills) and ‘will do’ (personality) type of parameters. With respect to skill-related parameters no 
further research is conducted because it was concluded that a match based on skills could be made 
rather straightforward. For a task it can be determined what level of skill is required and for an 
employee it can be determined to what extent he or she possesses the skill. Matching on the basis of 
skills is however included in the tool that was developed in this report. Here it is assumed that when for 
a given task it is known what specific skills are necessary for completing it successfully, a person 
possessing these skulls would outperform a person not possessing these skills. Less straightforward is 
whether or not personality has an influence on what task a person does best. 
 
First the sub research questions will be answers before the main research question is answered in 
paragraph 5.1.2. 

5.1.1. Answer to the Sub Questions 
Since four sub research questions were devised in order to properly answer the main research question, 
the sub research questions will be answered first. The first sub research question related to the outcome 
measures, or work outcomes. 
 

 Which outcome measures are valued by Prodrive Technologies and at what level can they be 
defined? 

From literature a comprehensive list of outcome measures was devised. This list was then shortened in 
order for to make the questionnaire of an acceptable size. Here, already it became clear which outcome 
measures were important for this research and also what outcome measures are valued by Prodrive 
Technologies. The questionnaire contained the following outcome measures: task performance, 
contextual performance, job satisfaction, burnout, and work engagement. When conducting the analysis 
it was found that only job satisfaction, burnout, and work engagement are sufficiently related to the 
different task characteristics and personal characteristics in order for them to be useful. The good thing 
about these three outcome measures are that they are all different. Job satisfaction is classified as an 
attitudinal outcome by Humphrey et al. (2007), whereas burnout, or more specifically, its subscale 
emotional exhaustion is a well-being outcome. Besides being a well-being outcome, emotional 
exhaustion is also a ‘negative outcome’. It is best to score as low as possible on this variable. Work 
engagement is again a different kind of outcome. This is more of a behavioral measure. 

 

 What are the relevant task characteristics of the activities conducted within Prodrive Technologies? 
For measuring the task characteristics in the questionnaire it is heavily drawn upon the work design 
questionnaire by Morgeson and Humphrey (2006). In total thirteen task characteristics are included in 
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the questionnaire. Twelve of which follow from the work design questionnaire. The only task 
characteristic that did not follow from the work design questionnaire is work rate. When reviewing the 
regression analyses for the three different work outcomes it can be seen that almost all of the thirteen 
task characteristics are included in the models, either as a main effect  or as part of an interaction term. 
For job satisfaction autonomy, information processing, and work rate are included as main effects. Here, 
work rate has a negative relation with job satisfaction. For work engagement the task characteristics 
serving as a main effect are autonomy, task variety, information processing, and social support. All  but 
task variety have a positive relation with work engagement. In the model for emotional exhaustion 
there is a positive relation with work rate and a negative relation with task variety. Since emotional 
exhaustion is a negative work outcome, it should be stated that in this case the higher the work rate the 
worse it is, and the higher the task variety, the better it is. 
 
The task characteristics that are part of an interaction term for one or more of the three outcome 
measures are task identity, job complexity, and received interdependence. This means that out of 
thirteen task characteristics, eight have been selected by the regression models as variables of 
significance. The task characteristics that seem to be of no importance are task significance, feedback 
from the job, skill variety, initiated interdependence, and feedback from others. Knowledge regarding 
the task characteristics of importance for the three outcome measures identified in this research can 
help Prodrive Technologies prioritize on what parts of a task they can improve in order to create  
beneficial effects for the outcome measures of interest. 
 

 What individual differences are relevant for performing tasks within the operations department at 
Prodrive Technologies, and how do these individual differences interact with characteristics of tasks? 

From the five different personality traits used in the analysis, all five turn out to play  a role in predicting 
one or more of the work outcomes. Three of them are selected by at least one of the outcome measures 
as a main effect. For both job satisfaction and work engagement conscientiousness and extraversion 
have a positive main effect. For emotional exhaustion neuroticism has a positive main effect. In this case 
this means that the more neurotic a person is, the more emotional exhaustion he or she will experience. 
 
Both agreeableness and openness to experience are part of interaction terms. For conscientiousness it 
holds that it is a highly significant predictor variable that is positively related to both job satisfaction and 
work engagement. Furthermore, from Table 5 it can be seen that literature has also found that 
conscientiousness relates positively to both job satisfaction (Judge et al., 2002) and job performance 
(Hurtz & Donovan, 2000). So it can be said that it pays off to hire employees that especially score high 
on conscientiousness. 
 

 How can a match be made between these relevant task characteristics and individual differences to 
ensure acceptable effects on all relevant performance measures? 

A match between task characteristics and individual differences can be made through the tool designed 
earlier in this report. With regard to skills common sense suggests that whenever a task requires a 
specific skill and a worker possesses that skill, they can benefit from each other’s existence. For all three 
work outcome  categories analyzed, several interaction effects were found. This means that there are 
aspects of task that are perceived differently by individuals having a different personality. One person 
could for example get more satisfied from doing the same task than another person. However, for the 
interaction between personality traits and task characteristics the situation is more intricate compared 
to matching on the basis of skills. Besides from the difficulties in making this match properly, it can be 
questioned whether or not it is useful to pursue this. In the model building approach it is also calculated 
how much explained variance each step adds. For job satisfaction and work engagement it holds that 
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the final step, i.e. adding the interaction terms, significantly improves the model. But the rise in the 
adjusted R2 is only .05 and .07 for job satisfaction and work engagement respectively. This suggests that 
work outcomes such as job satisfaction and work engagement can also be stimulated by just task 
characteristics and personal characteristics separately. For these two outcome variables the models are 
already very good. They have adjusted R2 values of .53 and .55 respectively. This entails that 53% of the 
variation in job satisfaction is accounted for by a model only containing the significant background 
variables, individual differences, and task characteristics (see Table 14). For work engagement 55% of 
the variation is explained by this model. These are very high values the social sciences (see Table 16). 
 
For emotional exhaustion adding the interaction terms to the model does not even improve the model 
significantly. The model containing only background variables, individual differences, and task 
characteristics has an adjusted R2 value of .37 (see Table 18). 
 
It should be noted that it is possible to make a match between task characteristics and individual 
differences based on statistically significant regression models (see section 4.2). The value it adds to a 
much simpler situation where interaction terms are not considered is however small. 

5.1.2. Answer to the Main Research Question 
Now that the sub research questions have been answered, the main research question can also be 
answered. The main research question was: 
 
What are the employee-related parameters that should be considered by Prodrive Technologies for 
incorporating in a tool that relates task characteristics to personal characteristics? 
 
According to the tool that has been designed in this research a match should be made according to both 
skills and personality of an employee. Matching employees to tasks on the basis of skills will help 
Prodrive Technologies improve their production processes even more. Not only are tasks executed by 
employees that are qualified for it, it also  becomes easier for planners to decide who to assign to a task. 
As the number of operators grows, a human planner sooner loses oversight when there is no 
information regarding the capabilities of employees and the requirements of tasks. This is only feasible 
in situations where a planner can choose from a relatively small pool of employees. Another advantage 
of having a database listing requirements of tasks and capabilities of employees in the form of skills is 
that it is easier to incorporate an information system that features an algorithm-based planning tool. 
 
As for the match between a task and an employee on the basis of their personality it has already been 
concluded that this is a difficult process. Also the added value of performing this matchmaking 
procedure seems to be relatively small. This does not mean that this research was useless. In steps prior 
to adding interaction terms to the regression models it can be noted that several variables have 
relatively strong relationships with the three different work outcomes: job satisfaction, work 
engagement, and emotional exhaustion. These variables are divided into two categories: task 
characteristics and individual differences. 
 
For the task characteristics it holds that when Prodrive Technologies decides to redesign their tasks, 
they can especially pay attention to the significant main effects that have been identified in the 
regression analyses. By improving the tasks according to these variables, beneficial outcomes for job 
satisfaction, work engagement, and emotional exhaustion can be realized. In this way tasks are designed 
in such a way that they are best suited for most people. 
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The individual difference variables in the form of personality traits can also play a useful role. It has been 
found that especially conscientiousness relates positively to job satisfaction, work engagement, and job 
performance. When recruiting new employees, their conscientiousness scores can be taken into 
account. Other main effects for personality that are less prominent are a positive effect of extraversion 
on both job satisfaction and work engagement, and a positive relation between neuroticism and 
emotional exhaustion. So next to employees scoring high on conscientiousness, Prodrive Technologies 
should look for employees scoring high on extraversion and low on neuroticism. 
 
Another finding is that it is possible that the relationship between job characteristics and individual 
differences on the one hand and work outcomes on the other cannot be (solely) modeled by a 
moderator effect. Evidence suggests that there is also an indication of possible mediator effects. The 
difference between a moderator effect and a mediator effect (see Figure 20) is that with a moderator 
effect the relationship between job characteristics and work outcomes (arrow B) more or less depends 
on the level of a specific individual difference possessed by an individual (arrow A). The relationship 
between the job characteristic and the work outcome is more or less static, that is the job characteristic 
is an objectively measured variable. Mediation entails that the effect of an independent variable on a 
dependent variable (arrow C) is distorted because of the existence of a mediator variable, i.e. the effect 
of an individual difference on a work outcome goes through a mediator (arrow D + E). This can be 
explained by people having different personalities perceiving their job characteristics, and thus their job, 
differently and therefore have different work outcomes. In this case the job characteristic is a 
subjectively measured variable. 
 

 
Figure 20: Moderation vs. Mediation 

For both a moderator effect and a mediator effect evidence of its existence has been found. Since this 
research was based on the hypothesis of an individual difference moderating the relationship between a 
job characteristic and a work outcome a lot of progress has been made towards this direction. The 
hypothesis has been proven by finding several significant interaction effects. However, the absence of 
objectively measured job characteristics called for some minor attempts at investigating the existence of 
possible mediation effects. Based on a mediation analysis it can be concluded that there is just as much 
ground for hypothesizing a mediator effect of job characteristics on the relationship between individual 
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differences as there was ground for hypothesizing individual differences as a moderator effect on the 
relationship between job characteristics and work outcomes. Again, I would like to point out that this 
last hypothesis was proven in this research. 

5.1.3. Highlights 
In this paragraph the findings of this research are summarized according to three highlights: 

 It is possible to find a match between characteristics of tasks and characteristics of employees, the 
added value as compared to a model that contains task characteristics and personal characteristics 
separately, i.e. without interaction terms, is however small. 

 The models for all three outcome variables without the interaction terms already explain a great 
deal of variance. With these results tasks can be redesigned in order to make them better for the 
employees performing them. Also, personality traits are identified that strongly relate to job 
satisfaction, work engagement, emotional exhaustion, and job performance. With these results 
employees can be recruited that score better on these outcome variables. 

 The possible existence of mediator effect next to or instead of the moderator effects of individual 
differences on the relationship between job characteristics and work outcomes that has been 
identified in this research. 

5.2. Limitations 

A limitation of this research is the small sample size. In order to conduct the analyses done in this 
research a sample size of 104 + k was required. Here, k is the number of predictors added to the model. 
Since only 113 questionnaires were filled out, and all models containing interaction terms consist over 9 
predictors, sample size requirements are not met. However, the deficiency in sample size is not that 
large. Also, for the models without interaction terms the shortfall in sample size is limited to one. Also 
the way in which the analyses were set up account for smaller numbers of predictors added to the 
model in each step. Therefore the results obtained from the analyses are still valid. This is strengthened 
by the fact that values for explained variance are rather large for this type of research. Even if the 
sample size is too small, adding more cases would likely not lead to a dramatic drop in explained 
variance. The small sample size can be attributed to limitations within the company. Since the rather 
long questionnaire had to filled out by the employees in their own time. This may have lowered the 
response rate. 
 
Another limitation is that due to the discovery of possible mediation effects, it cannot be concluded for 
certain that the moderator effects found are valid. It is possible that the mediation effects turn out to be 
more prevalent than the moderator effects. 
 
When reviewing the means scored on especially the task characteristics it is immediately noticed that 
they are rather high. Especially for the type of work that is concerned. This raises questions as to how 
the questionnaire was made. The high means can partly be explained by the rather large population of 
temporary workers and the fact that a lot of the participants were students working at Prodrive in a part 
time job. Despite participants were assured that their filled in questionnaires were kept confidential, it is 
possible that some of them were afraid that their supervisor might see the answers they had provided. 

5.3. Directions for Further Research 

An interesting direction for further research would be research regarding the existence of mediator 
effects in a same setting. The questionnaire devised in this research can again be used, because this 
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questionnaire results in subjectively measured task characteristics. It has already been determined that 
mediator effects can be found in small models containing only one independent variable (individual 
difference), one mediator (task characteristic) and one dependent variable (work outcome). It would be 
interesting to see how these mediator effects stand out in larger models. 
 
Another direction for further research is redoing this research with a larger sample size (at least 
exceeding 104 + k) in order to see if the relations found still hold. This is best done in a company other 
than Prodrive. When the same type of relationships are found, it can be ruled out that a specific type of 
work or type of employee lies at the  heart of the origin of the relations found in this research. 
 
Since it was originally planned to perform an experiment that tests the feasibility and desirability of 
using a planning system that considers the match between an employee’s personality and task 
characteristics, this can also be recommended as a direction for further research. In this research the 
tool is only validated by means of an example. So no feedback regarding to how it performs in practice 
can be reported. 

5.4. Implications 

This section discusses the implications of this research, for both practice and literature. The practical 
implications relate to what Prodrive Technologies and possibly other companies can do with this 
research. Scientific implication describe the contributions of this research to the current body of 
knowledge. 

5.4.1. Practical 
The original goal was to develop a method in which characteristics of employees could be matched to 
characteristics of tasks. This methods would then be implemented in an automated planning tool. 
However, it will take some time before Prodrive will be ready to use such a tool. For regular planners, 
who assign tasks to employees more or less by hand. Asking them to take into account a possible match 
between task characteristics and personal characteristics is merely impossible. The example presented 
earlier in this report shows that it can be done. But this was only a small example. When a planner has 
to assign more tasks, it becomes more difficult. An extra complicating factor can be that the duration of 
the different tasks is not equal to each other. This means that planning the next task will be all the more 
difficult. Eventually planners will not be able to cope with this system if they have to do it by hand. 
Therefore, in order to properly incorporate a planning system that takes into account this complicated 
relationships, it has to be an automated one. 
 
Aside from the match between task characteristics and personal characteristics there is a lot of useful 
information that can be derived from this report. For Prodrive itself it is now known how their tasks rate 
on average with respect to the different task characteristics. For a task to be enjoyable for most people 
it has to have as much as possible of all task characteristics. When the current score regarding these task 
characteristics is known, Prodrive can see in which areas they can improve their tasks in order to give 
them more motivating potential, and hence improve job satisfaction and work engagement scores for 
their employees. Earlier in this section, specific variables have been found that were analyzed to be a 
main effect in the relationship with the work outcomes. These task characteristics are for example 
autonomy, task variety, information processing, and work rate. 
 
Another practical issue that was raised earlier in the project is the ideal type of employee for a company. 
The models developed from the surveys at Prodrive Technologies show that for the specific people 
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within the sample investigated in this research conscientiousness is a personality trait that relates 
strongly positive to job satisfaction and work engagement. So in order to get more satisfied and engaged 
employees, Prodrive can test potential new employees for their conscientiousness scores. Other 
personality traits that are of interest are extraversion and neuroticism. Here it holds that Prodrive 
should look for employees that are highly conscientious and extravert and less neurotic. 

5.4.2. Theoretical 
Theoretical implications resulting from this research are that it is possible to find a connection with 
regard to a combined effect of task characteristics and personal characteristics on work outcomes. In 
order to investigate this effect two types of analyses have been conducted. Originally it was 
hypothesized that there would be a moderator effect of task characteristics and personal characteristics 
on work outcomes. These moderator effects are represented by interaction terms in a regression 
equation. Analysis on all possible moderator effects between task characteristics and personal 
characteristics yielded that there were quite a number of significant interaction effects. Further analysis 
that incorporated these interaction effects in larger models yielded that for each work outcome around 
three interaction terms are of importance. The full models were all significant and had highly 
satisfactory adjusted R2 values. 
 
However, another type of effect turned out to also be present. A mediator effect of task characteristics 
that alters the relationship between personality and work outcomes. In this situation personality affects 
work outcomes via an employee’s perception of the task. If this mediator effect turns out to be more 
important than the moderator effect, the relationships in the model will change. Through this analysis it 
can possibly be identified which combination of personality traits leads people to believe they have a 
better job than it actually is and vice versa. That is, because of their perception of the task 
characteristics, their personality influences the assessment of the task characteristics, which in turn 
distorts the logical relationship between an individual difference and a work outcome. It should be 
noted that a lot of instances were found in which significant mediation was present. In all but one cases 
the relationship between the independent variable and the dependent variable was still significant.  
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Appendix A: Survey 

This appendix contains the survey that is handed out to the employees in the operations department at 
Prodrive Technologies. This is not the exact version the employees filled out. That is, the questions in 
this survey are identical to the ones used in practice, but in this version for each set of questions it is 
mentioned to which variable they belong and a reference is given. This in order to make it easier to 
reproduce this research. Within the survey items that need to be reverse scored are denoted with an 
(R). 
 
There are some exceptions to what is stated above. This because some of the scales used in the 
questionnaire are not asked in consecutive questions. That is, for some scales the order in which its 
questions are asked is mixed with questions belonging to other scales. This is the case for the big five 
inventory. This concept consists of five different scales that are asked in a non-consecutive order. The 
five scales are calculated as follows (John & Srivastava, 1999): 

 Extraversion = (63 + 68R + 73 + 78 + 83R +88 + 93R + 98) / 8 

 Agreeableness = (64R + 69 + 74 R + 79 + 84 + 89R + 94 + 99R + 104) / 9 

 Conscientiousness = (65 + 70R + 75 + 80R + 85R + 90 + 95 + 100 + 105R) / 9 

 Neuroticism = (66 + 71R + 76 + 81 + 86R + 91 + 96 + 101) / 8 

 Openness to experience = (67 + 72 + 77 + 82 +87 + 92 + 97R + 102 + 103R + 106) / 10 
 
Also for work engagement the scale is mixed (Schaufeli & Bakker, 2004): 

 Vigor = (147 + 148 + 151) / 3 

 Dedication = (149 + 150 + 153) / 3 

 Absorption = (152 + 154 + 155) / 3 
 
Where possible, original Dutch or Polish translations are used in the separate versions. This means that 
the references used in the version of the survey below are not complete. Scales that were used 
specifically for the Dutch version are: 

 Big five inventory (Denissen et al., 2008) 

 Burnout (Schaufeli & Van Dierendonck) 

 Work engagement (Schaufeli & Bakker, 2004) 
 
Also, for one scale an original Polish translation was used: 

 Work engagement (Schaufeli & Bakker, 2004) 
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Survey Task Characteristics, Worker Characteristics and Work Outcomes 
 
This survey is designed for research regarding task characteristics, worker characteristics and work 
outcomes. The survey is part of my graduation project for the Operations Management and Logistics 
program at Eindhoven University of Technology. 
 
Using this survey I want to identify relationships between characteristics of tasks and workers and work 
outcomes. Knowing about the existence and nature of these relationships is valuable information for 
Prodrive Technologies. Data can be used for planning purposes, that is personal characteristics of 
workers can be incorporated in the production planning to realize better outcomes for both workers and 
Prodrive Technologies. Therefore it is important that as much persons as possible fill out this survey, this 
ensures that eventual conclusions are based on data that is representative for Prodrive Technologies.  
 
This survey consists of 173 questions. There are no test questions or trick questions, i.e. there is no right 
or wrong answer. It is all about your personal opinion and experience. When you are filling in this 
survey, please do not think too long about a certain word or formulation of a question or statement. The 
answer coming to your mind first is usually best. It should approximately take between 30 and 45 
minutes to complete the survey. 
 
Probably not all questions seem relevant to your specific function. However, I hereby ask you to please 
answer all questions. Only completely filled-out copies are usable for this research. So do not skip any 
question. Whenever you find that the response possibilities do not match your personal opinion, please 
select the answer that is closest to this opinion. You may find this survey quite long or that some 
questions are similar to each other. This however is necessary for the accuracy of the research. 
 
The data you provide by handing in this survey will be treated confidentially. That is, access to the data 
will be restricted to key stakeholders. You will never be asked to clarify or justify any answer you have 
given. In most cases, data will be analyzed at department level. 
 
Filled-out copies can be delivered at the production engineer. In order for me to be able to continue 
with my graduation project, I kindly request you to hand in the filled-out survey before Wednesday 28th 
of May 2014. 
 
If you have any questions regarding this survey, please do not hesitate to contact me. 
 
Thank you in advance for participating! 
 
Jeroen den Houter 
E: Jeroen.den.Houter@prodrive-technologies.com 
T: +31 64 68 58 618 
  

mailto:Jeroen.den.Houter@prodrive-technologies.com
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Work Design 
 

In the following section it is intended for you to specify to what extent certain characteristics are 
present in your current job. Please base your responses on your own experiences in carrying out your 
job. There is no right or wrong answer, possible responses are listed below. 
 
Possible Responses 
1 = strongly disagree 
2 = disagree 
3 = neither agree nor disagree 
4 = agree 
5 = strongly agree 

 
1 = strongly disagree         2 = disagree         3 = neither agree nor disagree         4 = agree         5 = strongly agree 

Item Statement Response 

A.  Work design 1 2 3 4 5 

Autonomyi      

1.  The job allows me to make my own decisions about how to schedule my work      
2.  The job allows me to decide on the order in which things are done in the job      
3.  The job allows me to plan how I do my work      

4.  
The job gives me a chance to use my personal initiative or judgment in 
carrying out the work 

     

5.  The job allows me to make a lot of decisions on my own      
6.  The job provides me with significant autonomy in making decisions      

7.  
The job allows me to make decisions about what methods I use to complete 
my work 

     

8.  
The job gives me considerable opportunity for interdependence and freedom 
in how I do the work 

     

9.  The job allows me to decide on my own how to go about doing my work      
Task varietyi      

10.  The job involves a great deal of task variety      
11.  The job involves doing a number of different things      
12.  The job requires the performance of a wide range of tasks      
13.  The job involves performing a variety of tasks      
Task significancei      

14.  
The results of my work are likely to significantly affect the lives of other 
people 

     

15.  The job itself is very significant and important in the broader scheme of things      
16.  The job has a large impact on people outside the organization      

17.  
The work performed on the job has a significant impact on people outside the 
organization 

     

Task identityi      

18.  
The job involves completing a piece of work that has an obvious beginning 
and end 

     

19.  
The job is arranged so that I can do an entire piece of work from beginning to 
end 
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1 = strongly disagree         2 = disagree         3 = neither agree nor disagree         4 = agree         5 = strongly agree 

Item Statement Response 

A.  Work design 1 2 3 4 5 

20.  
The job provides me the chance to completely finish the pieces of work I 
begin 

     

21.  The job allows me to complete work I start      
Feedback from the jobi      

22.  
The work activities themselves provide direct and clear information about the 
effectiveness (e.g. quality and quantity) of my performance 

     

23.  The job itself provides me feedback on my performance      
24.  The job itself provides me with information about my performance      
Job complexityi      

25.  The job requires that I only do one task or activity at a time (R)      
26.  The tasks on the job are simple and uncomplicated (R)      
27.  The job comprises relatively uncomplicated tasks (R)      
28.  The job involves performing relatively simple tasks (R)      
Information processingi      

29.  The job requires me to monitor a great deal of information      
30.  The job requires that I engage in a large amount of thinking      
31.  The job requires me to keep track of more than one thing at a time      
32.  The job requires me to analyze a lot of information      
Skill varietyi      

33.  The job requires a variety of skills      

34.  
The job requires me to utilize a variety of different skills in order to complete 
the work 

     

35.  The job requires me to use a number of complex or high-level skills      
36.  The job requires the use of a number of skills      
Social supporti      

37.   I have the opportunity to develop close friendships in my job      
38.   I have the chance in my job to get to know other people      
39.   I have the opportunity to meet with others in my work      

40.   
My supervisor is concerned about the welfare of the people that work for 
him/her 

     

41.   People I work with take a personal interest in me      
42.   People I work with are friendly      
Initiated interdependencei      

43.  The job requires me to accomplish my job before others complete their job      
44.  Other jobs depend directly on my job      
45.  Unless my job gets done, other jobs cannot be completed      
Received interdependencei      

46.  The job activities are greatly affected by the work of other people      
47.  The job depends on the work of many different people for its completion      
48.  My job cannot be done unless others do their work      
Feedback from othersi      

49.  
I receive a great deal of information from my manager and coworkers about 
my job performance 
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1 = strongly disagree         2 = disagree         3 = neither agree nor disagree         4 = agree         5 = strongly agree 

Item Statement Response 

A.  Work design 1 2 3 4 5 

50.  
Other people in the organization, such as managers and coworkers, provide 
information about the effectiveness (e.g. quality and quantity) of my job 
performance 

     

51.  
I receive feedback on my performance from other people in my organization 
(such as my manager and coworkers) 

     

 

This section is designed to measure perceived work rate and amount of work. There is no right or wrong 
answer. Please indicate how often certain issues occur. Possible responses are listed below. 
 
Possible Responses 
1 = never 
2 = sometimes 
3 = often 
4 = always 

 
1 = never         2 = sometimes         3 = often         4 = always 

Item Question Response 

B.  Work rate and amount of work 1 2 3 4 

Work rateii     

52.  Do you have to work very fast?     
53.  Do you have too much work to do?     
54.  Do you have to work extra to get things done?     
55.  Do you work under time pressure?     
56.  Do you have to hurry?     
57.  Can you do your job at ease? (R)     
58.  Do you have a backlog in your work?      
59.  Do you have too little work? (R)     
60.  Do you experience difficulties with the speed of work?     
61.  Do you experience difficulties with the work pressure?     
62.  Would you like to step down in your work?     
 

Worker 
 

This part of the survey measures some characteristics of you personally. There is no right or wrong 
answer. Please respond to the statements truthfully. Possible responses are listed below. 
 
Possible Responses 
1 = disagree strongly 
2 = disagree a little 
3 = neither agree nor disagree 
4 = agree a little 
5 = agree strongly 
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1 = disagree strongly         2 = disagree a little         3 = neither agree nor disagree         4 = agree a little         5 = agree strongly 

Item Statement Response 

C.  I see myself as someone who … 1 2 3 4 5 

Big five personality traitsiii      

63.  Is talkative      
64.  Tends to find fault with others (R)      
65.  Does a thorough job      
66.  Is depressed, blue      
67.  Is original, comes up with new ideas      
68.  Is reserved (R)      
69.  Is helpful and unselfish with others      
70.  Can be somewhat careless (R)      
71.  Is relaxed, handles stress well (R)      
72.  Is curious about many different things      
73.  Is full of energy      
74.  Starts quarrels with others (R)      
75.  Is a reliable worker      
76.  Can be tense      
77.  Is ingenious, a deep thinker      
78.  Generates a lot of enthusiasm      
79.  Has a forgiving nature      
80.  Tends to be disorganized (R)      
81.  Worries a lot      
82.  Has an active imagination      
83.  Tends to be quiet (R)      
84.  Is generally trusting      
85.  Tends to be lazy (R)      
86.  Is emotionally stable, not easily upset (R)      
87.  Is inventive      
88.  Has an assertive personality      
89.  Can be cold and aloof (R)      
90.  Perseveres until the task is finished      
91.  Can be moody      
92.  Values artistic, aesthetic experiences      
93.  Is sometimes shy, inhibited (R)      
94.  Is considerate and kind to almost everyone      
95.  Does things efficiently      
96.  Remains calm in tense situations      
97.  Prefers work that is routine (R)      
98.  Is outgoing, sociable      
99.  Is sometimes rude to others (R)      
100.  Makes plans and follows through with them      
101.  Gets nervous easily      
102.  Likes to reflect, play with ideas      
103.  Has few artistic interests (R)      
104.  Likes to cooperate with others      
105.  Is easily distracted (R)      
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1 = disagree strongly         2 = disagree a little         3 = neither agree nor disagree         4 = agree a little         5 = agree strongly 

Item Statement Response 

C.  I see myself as someone who … 1 2 3 4 5 

106.  Is sophisticated in art, music, or literature      
 

For each of the items in the following section, two different kinds of jobs are briefly described. You are 
to indicate which of the jobs you personally would prefer if you had to make a choice between them. 
Possible responses are listed below. 
 
Possible Responses 
1 = strongly prefer A 
2 = slightly prefer A 
3 = neutral 
4 = slightly prefer B 
5 = strongly prefer B 

 
1 = strongly prefer A         2 = slightly prefer A         3 = neutral         4 = slightly prefer B         5 = strongly prefer B 

Item Statement Response Statement 

D.  Job A 1 2 3 4 5 Job B 

Growth need strengthiv       

107.  A job where the pay is very good      

A job where there is considerable 
opportunity to be creative and 
innovative 

108.  
A job where you are often required 
to make important decisions (R) 

     
A job with many pleasant people to 
work with (R) 

109.  
A job in which greater responsibility 
is given to those who do the best 
work (R) 

     

A job in which greater responsibility 
is given to loyal employees who have 
the most seniority (R) 

110.  
A job in an organization which is in 
financial trouble and might have to 
close down within the year (R) 

     

A job in which you are not allowed to 
have any say whatever in how your 
work is scheduled, or in the 
procedures to be used in carrying out 
(R) 

111.  A very routine job      
A job where your co-workers are not 
very friendly 

112.  
A job with a supervisor who is often 
very critical of you and your work in 
front of other people (R) 

     

A job which prevents you from using 
a number of skills that you worked 
hard to develop (R) 

113.  
A job with a supervisor who respects 
you and treats you fairly 

     

A job which provides constant 
opportunities for you to learn new 
and interesting things 

114.  
A job where there is a real chance 
you could be laid off (R) 

     
A job with very little chance to do 
challenging work (R) 

115.  
A job in which there is a real chance 
for you to develop new skills and 
advance in the organization (R) 

     

A job which provides lots of vacation 
time and an excellent fringe benefit 
package (R) 
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1 = strongly prefer A         2 = slightly prefer A         3 = neutral         4 = slightly prefer B         5 = strongly prefer B 

Item Statement Response Statement 

D.  Job A 1 2 3 4 5 Job B 

116.  
A job with little freedom and 
independence to do your work in the 
way you think best 

     
A job where the working conditions 
are poor 

117.  A job with very satisfying team-work      
A job which allows you to use your 
skills and abilities to the fullest extent 

118.  
A job which offers you little or no 
challenge 

     
A job which requires you to be 
completely isolated from co-workers 

 

Work Outcomes 
 

This section is designed to measure some work outcomes. There is no right or wrong answer. Please rate 
the statements in a way that you believe to be true. Possible responses are listed below. 
 
Possible Responses 
1 = strongly disagree 
2 = disagree 
3 = neither agree nor disagree 
4 = agree 
5 = strongly agree 

 
1 = strongly disagree         2 = disagree         3 = neither agree nor disagree         4 = agree         5 = strongly agree 

Item Statement Response 

E.  Task performance 1 2 3 4 5 

Task performancev      

119.  It is known that I perform better than my colleagues      
120.  I think I deserve a good evaluation from my direct supervisor      
121.  Compared to the requirements, I obtain good results      
122.  My performances are usually better than the performances of others      
123.  There are few to no complaints regarding the quality of my work      
124.  When there are difficult tasks, they are usually allocated to me      
 

1 = strongly disagree         2 = disagree         3 = neither agree nor disagree         4 = agree         5 = strongly agree 

Item Statement Response 

F.  I see myself as someone who … 1 2 3 4 5 

Contextual performancevi      

125.  Helps others who have been absent      
126.  Volunteers for things that are not required      
127.  Orients new people even though it is not required      
128.  Helps others who have heavy work loads      
129.  Assists my supervisor with his or her work      
130.  Makes innovative suggestions to improve the department      
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Item Question Response 

Job satisfaction [single item] vii      

131.  Which of the following faces resembles your 
job satisfaction best? 

     

     
 

The following section continues with measuring global job satisfaction. Again, there is no right or wrong 
answer. Please rate the statements in a way you believe to be true. Possible responses are listed below. 
 
Possible Responses 
1 = strongly disagree 
2 = slightly disagree 
3 = neither agree nor disagree 
4 = slightly agree 
5 = strongly agree 

 
1 = strongly disagree         2 = slightly disagree         3 = neither agree nor disagree         4 = slightly agree         5 = strongly agree 

Item Statement Response 

G.  Job satisfaction 1 2 3 4 5 

Job satisfaction [single item]viii      

132.  Overall, I am satisfied with my work      
Job satisfaction [multi item] viii      

133.  I have fun at work      
134.  I think my work is fascinating, every day again      
135.  Usually, I enjoy starting my day at work      
136.  I feel happy at work      
137.  If I had the choice, I would choose this job again      
 

This section is designed to measure some work outcomes. There is no right or wrong answer. Please 
indicate how often certain issues occur. Possible responses are listed below. 
 
Possible Responses 
1 = never 
2 = almost never (a few times a year or less) 
3 = rarely (once a month or less) 
4 = sometimes (a few times a month) 
5 = often (once a week) 
6 = very often (a few times a week) 
7 = always (every day) 
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1 = never         2 = almost never         3 = rarely         4 = sometimes         5 = often         6 = very often         7 = always 

Item Statement Response 

H.  Work and well-being 1 2 3 4 5 6 7 

Burnoutix - Emotional exhaustion        

138.  I feel emotionally drained from my work        
139.  I feel used up at the end of a workday        

140.  
I feel fatigued when I get up in the morning and have to face another 
day on the job 

       

141.  Working with people all day is really a strain for me        
142.  I feel burned out from my work        
Burnoutix - Distance        

143.  I have become less interested in my work since I started this job        
144.  I have become less enthusiastic about my work        
145.  I just want to do my job and not be bothered        

146.  
I have become more cynical about whether my work contributes 
anything 

       

Work engagementx        

147.  At my work, I feel bursting with energy        
148.  At my job, I feel strong and vigorous        
149.  I am enthusiastic about my job        
150.  My job inspires me        
151.  When I get up in the morning, I feel like going to work        
152.  I feel happy when I am working intensely        
153.  I am proud of the work that I do        
154.  I am immersed in my work        
155.  I get carried away when I am working        
 

Background Questions 
 

In conclusion I would like to ask you to fill out some personal information. I want to stress again that the 
data will be treated confidentially. 

 

Item Question Response 

Gender    

156.  Are you male or female? Male Female  

   

Nationality    

157.  What is your nationality? Dutch Polish Else 

  …………………………….… 

Age   

158.  In what year were you born?  < 18 years old 

 18 – 21 years old 

 22 – 25 years old 

 26 – 30 years old 

 > 30 years old 
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Item Question Response 

Education   

159.  What is the highest level of education you 
have completed? 

 Primary school 

 High School 

 Some college 

 Pre-university College 

 Bachelor’s Degree 

 Master’s Degree 

Department   

160.  What is the department you work in?  Warehouse 

 PCBA 

 System Assembly 

 Mechanics 

Experience   

161.  How long have you been working in your 
current job? 

 < 6 months 

 6 months – 1 year 

 1 – 2 years 

 2 – 5 years 

 > 5 years 

Full time    

162.  Are you working full-time or part-time? Part-time Full-time  

   

Temporary worker    

163.  Are you a temporary worker? Yes No  

   

 

In the following section it is intended that you specify to what extent you have experienced some 
feelings in the past week. The possible responses are listed below. 
  
Possible Responses 
1 = very slightly or not at all 
2 = a little 
3 = moderately 
4 = quite a bit 
5 = extremely 

 
1 = very slightly or not at all         2 = a little         3 = moderately         4 = quite a bit         5 = extremely 

Item Question Response 

I.  Negative affectivity 1 2 3 4 5 

Negative affectivityxi      

164.  To what extent do you feel hostile?      
165.  To what extent do you feel irritable?      
166.  To what extent do you feel guilty?      
167.  To what extent do you feel ashamed?      
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1 = very slightly or not at all         2 = a little         3 = moderately         4 = quite a bit         5 = extremely 

Item Question Response 

I.  Negative affectivity 1 2 3 4 5 

168.  To what extent do you feel nervous?      
169.  To what extent do you feel jittery?      
170.  To what extent do you feel distressed?      
171.  To what extent do you feel upset?      
172.  To what extent do you feel scared?      
173.  To what extent do you feel afraid?      
 
                                                           
i
 Taken from Morgeson and Humphrey (2006) 
ii
 Translated/taken from Van Veldhoven and Meijman (1994) 

iii
 Taken from John and Srivastava (1999) 

iv
 Taken from Hackman and Oldham (1974) 

v
 Translated/taken from Roe et al. (2000) 

vi
 Taken from Smith et al. (1983) 

vii
 Taken from Kunin (1955) 

viii
 Translated/taken from De Jonge et al. (2003) 

ix
 Taken from Schaufeli et al. (1996) 

x
 Taken from Schaufeli and Bakker (2004)  

xi
 Taken from Watson et al. (1988) 
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Appendix B: Overview and Reliability of Scales 

Variable (# items) Subvariable (# items) Definition Crohnbach's α Crohnbach's α NL Crohnbach's α PL 

Autonomy (9) Work scheduling 
autonomy (3) 

The extent to which a job provides the employee with substantial 
freedom, independence, and discretion to choose how the work is 
done and to set the schedule for completing the work activities. In 
the work design questionnaire autonomy is divided in three parts: 
work scheduling autonomy, decision-making autonomy, and work 
methods autonomy. Each consisting of three statements 

0.89 

0.93 

0.88 

0.93 

0.84 

0.92 

Decision-making 
autonomy (3) 0.87 0.88 0.80 

Work methods 
autonomy (3) 0.86 0.85 0.87 

Task variety (4)   The extent to which a job contains a variety of different tasks 0.91 0.93 0.89 

Task significance (4)   The extent to which a job has impact on the lives of people in an 
organization or society in general 0.87 0.87 0.79 

Task identity (4)   The extent to which a job involves completing a whole and 
identifiable outcome. That is, doing a job from beginning to end with 
a visible outcome 0.88 0.86 0.91 

Feedback from the job 
(4) 

  The extent to which carrying out the work activities provides the 
employee with direct and clear information about the effectiveness 
of his or her performance  0.83 0.88 0.70 

Job complexity (4)   The extent to which a job requires executing complex tasks 0.90 0.90 0.86 

Information processing 
(6) 

  The extent to which a job requires processing information 
0.91 0.91 0.86 

Skill variety (4)   The extent to which a job contains a variety of different activities so 
the worker can use a number of different skills and talents 0.90 0.91 0.88 

Social support (6)   The extent to which social contacts can be developed at work and the 
extent to which the respondent feels supported 0.83 0.84 0.81 

Interdependence (6) Initiated 
interdependence (3) 

The extent to which other people rely on the work completed by the 
respondent (initiated interdependence) and the extent to which the 
respondent relies on others to complete his or her work (received 
interdependence) 

0.73 

0.73 

0.82 

0.80 

0.52 

0.73 
Received 
interdependence (3) 0.75 0.80 0.72 

Feedback from others 
(4) 

  The extent to which feedback is provided by managers and coworkers 
regarding the effectiveness of the job performance 0.89 0.89 0.90 

Work rate and amount 
of work (12) 

  A self-report rating of the work rate, work pressure, and amount of 
work perceived when performing the job  0.80 0.78 0.80 

Big five inventory (45) Extraversion (8) Factors and facets are: Warmth, gregariousness, assertiveness, 
activity, excitement seeking, positive emotion 0.74 

0.68 

0.83 

0.63 

0.55 

0.70 

Agreeableness (9) Factors and facets are: Trust, straightforwardness, altruism, 
compliance, modesty, tender mindedness 0.65 0.62 0.71 

Conscientiousness (9) Factors and facets are: Competence, order, dutifulness, achievement 
striving, self-discipline, deliberation 0.82 0.81 0.80 
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Variable (# items) Subvariable (# items) Definition Crohnbach's α Crohnbach's α NL Crohnbach's α PL 

Neuroticism (8) Factors and facets are: Anxiety, hostility, depression, self-
consciousness, impulsiveness, vulnerability to stress 0.60 0.56 0.65 

Openness to 
experience (10) 

Factors and facets are: Fantasy, aesthetics, feelings, actions, ideas, 
values 0.70 0.69 0.62 

Individual growth need 
strength (12) 

  The extent to which a respondent is ready to respond to an enriched 
job, i.e. sees the benefit of dealing with a job with a higher 
motivating potential 0.63 0.72 0.50 

Task performance (6)   A self-report rating of an employees’ own performance regarding 
work activities that contribute to the organization’s technical core  0.79 0.78 0.82 

Contextual 
performance (6) 

  A self-report rating of an employee’s own performance regarding 
activities that contribute to the organization’s social and 
psychological core 0.58 0.59 0.72 

Faces scale (1)   The degree to which an employee is satisfied with his job as a whole - - - 

Job satisfaction (1)   The degree to which an employee is satisfied with his job as a whole - - - 

Job satisfaction (multi-
item scale) (5) 

  The degree to which an employee is satisfied with his job as a whole 
0.90 0.93 0.85 

Burnout (9) Emotional exhaustion 
(5) 

An extreme state of psychological strain resulting from a prolonged 
response to chronic job stressors that exceed an individual’s 
resources to cope with them 

0.84 

0.88 

0.86 

0.87 

0.83 

0.89 Distance (4) 0.80 0.81 0.76 

Work engagement (9) Vigor (3) A  positive, fulfilling, work-related state of mind that is characterized 
by vigor, dedication, and absorption 

0.83 

0.91 

0.86 

0.93 

0.76 

0.87 

Dedication (3) 0.87 0.89 0.79 

Absorption (3) 0.76 0.81 0.64 

Gender (1)   States whether respondent is male or female - - - 

Nationality (1)   States the nationality of the respondent - - - 

Age (1)   States the age of the respondent - - - 

Education (1)   States the level of education of the respondent - - - 

Department (1)   States in which department the respondent is active - - - 

Experience (1)   States how long a respondent is working in his current job - - - 

Full time (1)   States if a respondent works full-time or part-time - - - 

Temporary (1)   States if a respondent is a temporary worker or not - - - 

Negative affectivity 
(10) 

  States to what extent a respondent is experiencing negative affective 
feelings 0.89 0.88 0.90 

Version (1)   States which version of the questionnaire is used (NL/PL) - - - 
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Appendix C: Moderation Analysis 

Interaction effect significant (p ≤ .05) 

Interaction effect not significant 

Interaction effect marginally significant (p ≤ .10)  

Interaction effects marked with an * are included in the regression model for that specific work outcome 

 

 Agreeableness Conscientiousness Extraversion Neuroticism Openness to Experience 

Autonomy Job satisfaction 
Work engagement 

Job satisfaction 
Work engagement * 
Emotional exhaustion 

Job satisfaction 
Work engagement 
Emotional exhaustion 

Job satisfaction 
Work engagement 

Job satisfaction 
Work engagement 
Emotional exhaustion 

Task Variety   Work engagement Work engagement 
Emotional exhaustion 

Job satisfaction 
Work engagement 
Emotional exhaustion * 

Task Significance      

Task Identity    Job satisfaction * 
Emotional exhaustion 

Emotional exhaustion 
 
 
 

Feedback from the Job      

Job Complexity Emotional exhaustion *  Emotional exhaustion Emotional exhaustion Job satisfaction 

Emotional exhaustion 

Information Processing   Work engagement * 
Emotional exhaustion * 

Emotional exhaustion Job satisfaction 

Skill Variety Emotional exhaustion Work engagement Emotional exhaustion Emotional exhaustion  

Social Support   Emotional exhaustion *   

Initiated Interdependence     
 
 

 

 

Received interdependence  Work engagement * 
Emotional exhaustion 

 Job satisfaction * Job satisfaction * 

Feedback from Others    Job satisfaction  

Work Rate      
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Appendix D: Mediation Analysis 

Mediation effect is significant (p < .05) 

Mediation effect is not significant (p > .05) 

 

Mediators (M) 
Agreeableness (IV) Conscientiousness (IV) Extraversion (IV) Neuroticism (IV) Openness to experience (IV) 

T SE P T SE p T SE p T SE p T SE P 

Job satisfaction (DV)                

Autonomy                

Task variety    2.466 0.058 0.014 1.904 0.058 0.057       

Task significance 1.982 0.064 0.047 1.842 0.045 0.065 1.988 0.051 0.047 -1.720 0.052 0.086    

Task identity    2.016 0.050 0.044 1.968 0.050 0.049 -1.895 0.056 0.058    

Feedback from the job 1.600 0.051 0.110 1.570 0.039 0.116          

Job complexity                

Information processing 2.384 0.090 0.017 2.846 0.071 0.004 1.930 0.071 0.054       

Skill variety 2.146 0.082 0.032 2.738 0.065 0.006    -2.067 0.074 0.039    

Social support 1.683 0.074 0.092 1.531 0.050 0.126 1.696 0.043 0.090 -1.839 0.061 0.066    

Initiated interdependence 0.238 0.035 0.812             

Received interdependence    1.431 0.044 0.152          

Feedback from others    1.642 0.044 0.101          

Work rate 0.711 0.067 0.477 0.627 0.043 0.531    -0.987 0.054 0.324    

Emotional exhaustion (DV)                

Autonomy                

Task variety    -1.135 0.056 0.256 -1.339 0.043 0.181       

Task significance -1.705 0.072 0.088 -1.646 0.053 0.100 -1.796 0.059 0.072 1.515 0.050 0.130    

Task identity    -0.669 0.051 0.504 -0.985 0.044 0.325 0.737 0.042 0.461    

Feedback from the job -1.110 0.049 0.267 -1.093 0.040 0.274          

Job complexity                

Information processing -1.396 0.060 0.163 -1.237 0.058 0.216 -1.398 0.044 0.162       

Skill variety -1.397 0.057 0.162 -1.244 0.059 0.214    1.306 0.046 0.191    

Social support -1.038 0.085 0.299 -1.122 0.061 0.262 -1.367 0.045 0.172 0.915 0.063 0.360    

Initiated interdependence 0.549 0.044 0.583             

Received interdependence    0.781 0.051 0.435          

Feedback from others    -1.141 0.052 0.254          

Work rate -2.718 0.103 0.007 -2.513 0.077 0.012    2.525 0.081 0.012    
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Mediators (M) 
Agreeableness (IV) Conscientiousness (IV) Extraversion (IV) Neuroticism (IV) Openness to experience (IV) 

T SE P T SE p T SE p T SE p T SE P 

Work engagement (DV)                

Autonomy                

Task variety    1.498 0.060 0.134 1.620 0.053 0.105    1.706 0.066 0.088 

Task significance 2.452 0.100 0.014 2.210 0.074 0.027 2.478 0.080 0.013 -1.901 0.083 0.057 2.292 0.094 0.022 

Task identity    1.338 0.056 0.181 1.601 0.054 0.109 -1.516 0.056 0.130 1.703 0.074 0.089 

Feedback from the job 1.662 0.070 0.097 1.658 0.053 0.097       1.988 0.080 0.047 

Job complexity                

Information processing 2.342 0.111 0.019 2.746 0.087 0.006 1.915 0.088 0.055    2.998 0.113 0.003 

Skill variety 2.037 0.091 0.042 2.394 0.074 0.017    -1.968 0.079 0.049 2.655 0.098 0.008 

Social support 3.085 0.119 0.002 2.851 0.087 0.004 2.101 0.086 0.036 -2.880 0.099 0.004 2.123 0.103 0.034 

Initiated interdependence 0.882 0.049 0.378             

Received interdependence    1.485 0.057 0.137       1.616 0.063 0.106 

Feedback from others    2.036 0.065 0.042       1.973 0.079 0.048 

Work rate 0.387 0.087 0.699 0.478 0.055 0.633    -0.591 0.066 0.555    

 


