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Abstract 
 

The master thesis presented deals with the question of whether superiors in the engineering field in Germany should undergo 

managerial training to be better-suited managers than superiors without such training. This thesis looks into this question through 

a survey of a homogenous group of engineering professionals working in Germany. The survey strives to gain information from the 

engineering professionals regarding their opinions and experience as managers with and/or without managerial training and their 

capacity to fulfill their managerial duties. This problem resonates widely in the engineering world, yet it seems that not enough 

action is being taken towards educating personnel in elevated positions throughout a company’s hierarchy.  
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11 Introduction  

As an engineer gaining more years of experience, one tends to ask oneself, what is the next step for me? Some 
engineers remain technical experts for the duration of their careers, but what about those engineers who move 
onto being managers? How are they able to cope with the new managerial tasks? Will they need special trainings 
or are they able to learn those tasks on the job? 

The current trend for filling engineering management positions, in Germany at least, is to promote current 
engineers without providing any formal managerial training. 

This thesis looks into this perplexing phenomenon of engineers being promoted to managers without any formal 
managerial training. This thesis seeks to answer the question, are superiors with formal managerial training better 
suited to be managers in the engineering field in Germany than individuals without formal managerial training. A 
combination of a detailed literature review to extract potential hypotheses as well as a survey of active engineers 
to evaluate those hypotheses is utilized. This combination provides a great deal of insight by taking professional 
opinions from working engineers as well as opinions and ideas from those who are studying and knowledgeable 
about managerial training in general. The goal of this thesis is to answer this question by validating the extracted 
hypotheses to determine if there should be a change in hiring patterns from simply promotion, to promotion with 
formal managerial training throughout all company ranks. 

 

1.1 Problem Discussion 
 

There is an overwhelming trend in western countries for individuals to apply for and complete managerial training 
programs. As a good example, and as one of the most popular countries in which to complete an MBA master’s 
degree, the USA’s most popular master’s degree today is, in fact, the MBA (Byrne, 2014). It is a trend that can be 
seen also overseas in Europe (Stadler, 2015). But, is this trend of MBA’s and the necessity of further managerial 
training warranted? Are these individuals more qualified to be leaders and managers once they have completed 
managerial trainings or can individuals learn to be a leader on the job? 

The question of managerial training is valid for management positions throughout most industries. As one branch, 
the engineering sector provides a good specimen for further investigating this topic. When one compares the job 
duties of an engineer to the job duties of a manager, there is a rift. Engineers deal overwhelmingly with technical 
data and therefore need technical skills.  These skills that they learn in their engineering university courses are 
likely to include analytical, conceptual and diagnostic skills. In comparison to managerial duties, there is still a 
number of additional managerial skills necessary in order to be an effective leader.  

Why is it then that the current way for finding managers in the engineering field is to taking the most experienced 
engineers and simply promote them to being managers?  Their promotion is the logical choice in the perspective of 
having the technical know-how and experience, but these individuals are still not trained in the managerial field 
and might lack that expertise, which is necessary to be a multifaceted, effective leader. Does that mean, that these 
skills have to be learned professionally in a formal business training or leadership development program? Or is it 
possible and probable to have someone with work experience to have learned these skills solely “on the job”? Or is 
it a mix of both? 
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The topic of the necessity of managerial training in elevated positions has been discussed throughout the past 
decades. As an example, one of the first people to address this issue of the necessity of managerial training was H. 
Mintzberg (1989), bringing forth arguments from both sides. On the one side, individuals with managerial 
development training or higher business degrees have supposedly “learned” how to be a manager. They have 
completed programs that are specifically designed to make individuals better managers and leaders. This is, of 
course, a good argument in favor of those with managerial training. However, on the other side of the spectrum 
are the individuals who have been working in their fields for extended amounts of time. This means, that they are 
likely to know the ins and outs of their jobs, their coworkers, and the technical information necessary making an 
experienced employee also a valuable candidate to be a leader. 

This brings up the problem that seems to be occurring regularly. Most engineering superiors are qualified and 
helpful as managers when it comes to specific technical issues for projects, but the general managerial skills like 
interpersonal relations, administration and organization are lacking, leaving a lopsided leader, which has 
consequences not only for the manager and their department, but potentially the whole firm. Although this can be 
repetitively witnessed throughout engineering firms in Germany, engineering firms and HR departments seem to 
continuously be simply promoting engineers with no managerial training to leadership positions, throwing them 
into the cold water of managerial responsibilities which they have no experience in nor were they exposed to it 
before. Therefore, this issue is taken as the question to be addressed: Are superiors with formal managerial 
training better suited to be managers in the engineering field in Germany than individuals without formal 
managerial training? 

 

11.2 Problem Formulation and Purpose 
 

The problem to be focused on is whether or not managers with formal managerial training are better suited as 
leaders in the engineering field in Germany than managers in the engineering field in Germany without managerial 
training. In other words, the problem is to understand whether a formally trained manager is better suited for the 
job than a manager who gained his or her expertise while working in the engineering field in Germany. The 
purpose of looking into this is to establish whether or not formal managerial training should be required in 
engineering firms when promoting or hiring engineers to be superiors and/or provided to current engineering 
managers. 

 

1.3 Delimitations 
 

This thesis answers the hypothesis stated in the theoretical chapter by conducting one survey and consequently 
poses the conclusion entirely on that one source. While conducting the survey, neither control groups nor self-
assessments were utilized. Ideally, a group of managers with training and a group of managers without training 
should answer the same questionnaire. Both groups should be identical (have the same job experience, work in 
the same field) except one variable – the training aspect. This would be an ideal comparison and would further 
investigate (and ideally underline) the validity of the findings. 
In addition, each manager should conduct a self-assessment. This is to understand whether managers with training 
have more confidence in their abilities as do their counterparts without the training.  
Then the employees of both groups should be asked for their opinions on both groups. The afore mentioned self-
assessment would then be compared to confidence level of the managers. 
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Ideally, the end result would give a more reliable and a more valid overview of the desired answers than with just 
the survey. Therefore, it needs to be understood that the empirical design of involving one survey alone is capable 
of providing quality insight into this question.  However, a more elaborate battery of questionnaires given a variety 
of groups would provide more in-depth information on this topic thus enhancing and expanding the reliability of 
the study.  

The method chosen for analyzing the validity of the stated hypotheses is the survey method. It needs to be noted 
that this non-experimental method has, on the one hand, a higher external validity. In other words, with the 
limitations mentioned above, the results of the survey can be generalized to the whole target population. On the 
other hand, it yields a low internal validity. That is because there was no follow up survey, no self-assessments and 
no control groups.  

The target population, as detailed in chapter 3, limits the answers to a concise homogeneous group of engineers in 
Germany with most of them being supervisors in their thirties to early forties.  

 

.
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22 Theory 

Discussions and papers from leaders and scholars of, and how, managers with engineering degrees are effective 
and skilled can be found throughout the past decades. Yet, formulating the precise problem of this thesis yields an 
interesting mix of older and newer theories. This chapter deals with the explanation of those theories and how it 
creates the background of this thesis.  

As indicated in the Problem Discussion (§ 1.1), the trend for promotions of individuals to higher positions in 
engineering firms nowadays is to select the people that have the most engineering experience and have been with 
the firm the longest. At first, it seems like an obvious and rational choice, but whether these people have the right 
skill set for their newly acquired job is rather uncertain. They certainly bring a great deal of engineering expertise 
to the table. In a world that gets more detail oriented by the day, specialized engineers have a good overview and 
also technical expertise which is required to make top level management decisions with regards to the technical 
field. They are the definite choice (rather than lawyers or people with just a business degree) when it comes to 
technical decisions.  
However, the exigencies for the new positions shifts from the technical expertise to the managers that lead, which 
incorporates a whole set of new skills and requirements. The new skillset consists of economical know-how and 
leadership characteristics. 

The problem at hand is whether or not the promoted engineer should have to undergo a series of managerial 
trainings in order to be ready for the new position – or if he or she is able to learn the skills sufficiently on the job. 

One of the first people to address the issue of the necessity of managerial training was Henry Mintzberg. He 
elaborates on that thought in his book “On Management” (1989). In his chapter 5 “Training Managers, not MBAs”, 
Mintzberg takes the ideas of adaptation and flexibility and highlights them as crucial to training that managers 
should have.  He states over and over that individuals looking to become managers need to have actual work 
experience where they have witnessed various problems and observed that each problem that comes up cannot 
be solved by a standard prescription. He thinks that once an individual has worked professionally a number of 
years, only then should they be considered for a formal managerial training program like an MBA. He feels that the 
necessity of on the job experience exponentially outweighs any sort of potential skill that someone without work 
experience would ever gain merely from an educational program without actual real-world experience.  In his 
opinion, managers should be trained after having significant experience on the job, but be trained differently than 
most current MBA programs are training their students.  There should be less of an emphasis on the prescription 
and analysis, quantitative methods and how things “should ideally be” working, and more emphasis on what the 
managers-in-training have already experienced in their real-world situations (how things actually “are” working). 
He suggests that one third of the efforts should be put towards skill training, involving both, interpersonal skills 
and skills at collecting information, conducting negotiations, making decisions – generally skills not to be exercised 
just through systematic analysis, but skills also requiring and relying upon intuition. Summed up, Mintzberg (1989) 
promotes a different educational approach. Rather than teaching students at university level the skills of 
management (the prescriptive school of strategic design), the ideal education is to take individuals with work 
experience and educate them utilizing their own examples and, very real, experiences (the descriptive school of 
learning) while giving them a new perspective. 

Mintzberg (1989) provides the first two hypotheses that will be subject to further investigation (as described in 
chapter 3). First, he claims the need for professional training in management positions. He further argues that 
there is a need for engineers to further develop their social skills. A survey, as explained in chapter 3, is going to 
help to evaluate those statements.  
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While further investigating theoretical sources, in parallel important managerial skills are extracted that stand for 
an overall outline of a necessary skillset to characterize an efficient leader. The skillset is part of the empirical 
evaluation (chapter 4) and therefore part of the subjects being tested. Those important skills are extracted from 
Childs and Gibson’s findings (Childs & Gibson 2010), which are based upon Fleet & Peterson (2004) and on Katz 
(1955 & 1957).  

Childs and Gibson (2010) present an overview of past findings regarding the question whether the time spent on 
managerial topics in engineering education is sufficient. They further discuss which traits a graduate should bring 
to the workplace – these are traits, which, according to them, should not be learned on the job, but taught and 
incorporated as part of a university degree. This thesis will make use of those traits (as dependent variables, as 
explained in Appendix C) and introduces them as the basic managerial skillset. Childs & Gibson (2010) list the skills 
of an effective manager as previously described by R.L. Katz (1955, p.42): 

1. Technical:  
need sufficient technical skill to accomplish the mechanics of a particular job for which he is responsible 

2. Human: 
have human skill in working with others to be an effective group member and to be able to build 
cooperative effort within the team he leads 

3. Conceptual: 
have sufficient conceptual skills to recognize the interrelationships of the various factors involved in his 
situation which will lead him to take that action which achieves the maximum good for the total 
organization 

Childs & Gibson (2010) cite that it was said that all managers, regardless of their level, need skills in those three 
areas. Mann (1965) did a series of studies on those three skills and to test Katz’s theory. He found the three skills 
to be of high relevance while conducting those studies. Therefore, he provides the empirical data to support the 
theory by Katz (1955) and underlines the importance of those skills. He further said that “the three skills are 
interrelated and that all levels of management need some mix of the three skills” (Fleet & Peterson 2004, p.1300). 
That data was further supported by Gugliemino (1978) who also conducted an empirical study of managerial skills. 
He also found that all three skills are necessary for managers and therefore further supporting Katz’s theory. 

In order to extract a hypothesis to test, another source needs to be evaluated first: Prof. Mueller’s book 
“Management fuer Ingenieure” (Mueller 1995).  Müller stated that there was a great deal of skepticism towards 
engineers in top-level management positions. It was said the “engineers drive mechanical engineering firms into 
ruin, because they do not understand how to incorporate technological advances into the firm and markets”. The 
question was whether the engineers should have special trainings and if so, whether or not they were not 
sufficient. Müller answers that question by explaining that the typical engineer at that time was specialized in a 
specific field and had no good general education. It was said that “engineers lack not just of economical 
knowledge, but more of the inability to see overall collective firm interests”. Müller states that if the promoted 
engineer is able to acquire further economical knowledge, he would be the firm’s best choice, just because of his 
engineering background and his practical logical way of thinking. Müller emphasizes on the fact that every 
engineer should undergo a special set of trainings towards becoming a good leader (see Figure 2-1).  
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Figure 2-1: The Ideal Engineering Leadership Training Steps after Müller (Müller 1995) 

 

The first step of the specialized training, according to Müller, is the transfer of knowledge. This can be done 
through intensive studies, like a business master’s program where economical knowledge is studied and learned. 
This will be referred to as intensive training in the questionnaire of the survey (chapter 4). The second step is 
special trainings on and off the job to acquire the right leadership skills and techniques. This will be part of the 
short trainings in that same questionnaire. The third and last step is the possible adaptation of the leader to the 
new position (in the sense of tasks, not on a social level). Note that human interaction on a social level is not 
mentioned by Mueller, because it was not part of the ideology of his time. 

It needs to be noted at this point that Henri Fayol mentioned this circumstance already in 1949. He stated that a 
graduated engineer in a management position needs to go back to university and start to study again, because a 
lot of the management skills necessary are not taught by an engineering program (Fayol 1949). The fact that 
Müller (1995) is in line with Fayol and dedicating a whole book towards that topic indicates that this topic still 
needs to be addressed nowadays.  

Mueller (1995) supports the hypothesis by Mintzberg (1989) for the need of professional training in management 
positions. In addition, he forms the third hypothesis together with Childs & Gibson (2010) and Katz (1955) to be 
tested: the need for technical expertise in management positions in an engineering firm. Based upon the same 
sources, the fourth hypothesis is formulated: The need for a “good mix” of all three basic managerial skills. Fayol 
(1949) also supports the hypothesis by Mintzberg (1989) that there is a need for professional managerial training 
in management positions and narrows it down to the population of engineering managers. Therefore, the first 
hypothesis is extended to: professional training in engineering management positions. 

 

Peterson & Fleet (2004) reviewed a series of management skill related textbooks and found that up until this point, 
80% of the textbooks still cited Katz and his three main skills. They also found, as research progressed over the 
years, that new core skillsets were identified. From their review of textbooks, a total of 23 textbooks1 identified a 
number of additional core skills, resulting in a core set of ten skills.  
It is important to understand that the first two skills listed by them are technical skills and analytical skills. Due to 
the fact that this thesis is about engineers and their potential managerial training(s), these two skills were taken 
from the list of extended managerial skills (as explained below) – this is simply because first, every engineer must 
possess these two skills, and second, to reduce the amount of data for the survey. This is also in reference to the 
findings of Childs & Gibson (2010), who state that every engineering manager should not only be aware of these 
extended managerial skills, but these skills shall be an essential part of the managerial section of an engineering 
degree program and should be taught with equal standing to engineering subjects (Childs & Gibson 2010).  

 

                                                                 
1 The textbooks reviewed by Peterson & Fleet (2004) can be found in Appendix D. 
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Peterson & Fleet (2004) further explain that the use of ten skill categories “attempts to capture a group of specific 
tasks the manager must perform to be effective“ (Peterson & Fleet 2004, p.1303). In addition, O’Neal (1985) states 
that without these main skills “managers cannot effectively plan, direct, control, or assess work activities” (O’Neil 
1985, p. 51). Katz (1955, 1974), Mann (1965), Mintzberg (1973), Guglielmino (1978), Boyatzis (1982), Whetten & 
Cameron (1983), Bigelow (1991), Analoui (1997, 1998), Peterson & Peterson (2004) and Peterson & Fleet (2004) 
have all reaffirmed that these “managerial skills allow managers to enact the functions of management. Through 
these functions organizations achieve their objectives” (Peterson & Fleet 2004, p.1303). 

This thesis will make use of those eight skillsets (as dependent variables, as explained in Appendix C) and 
introduces them as the extended managerial skillset (cited from Childs & Gibson (2010)): 

1. Decision Making 
To be able to assess and decide between competing solutions of a particular problem.  

2. Human Skills 
To be able to work with, communicate, negotiate and relate to others both within the organization as 
well as outside the organization. To be able to teach others, work in groups, and with individuals at 
various levels of management. To be able to resolve conflicts. 

3. Communication 
To be able to send and receive information, thoughts and feelings, which create common 
understanding and meaning. 

4. Interpersonal 
The ability to develop and maintain a trusting and open relationship with superiors, subordinates, 
peers and external personnel to facilitate the free exchange of information and provide a productive 
work setting.  

5. Conceptual 
The ability to see problems as a whole and to solve the problems from a systematic point of view.  

6. Diagnostic 
The ability to determine the probable cause(s) of a problem from examining the symptoms to 
presenting a solution. 

7. Flexible 
Ability to deal with ambiguous and complex situations and rapidly changing demands.  

8. Administrative 
Ability to follow policies and procedures, process paper work in an orderly manner and manage 
expenditures within the limits set by budgets.  

Childs & Gibson (2010) further suggest to implement skills mentioned by Martinec (1984)): 

 Quality Control 
 Commercial and Product planning 
 Organization and Finances 

The last three traits will be compressed in two extra skill sets in addition to the eight mentioned above. They make 
for the ninth and tenth extended managerial skillset. These two extra skills are: 

9. Quality Management 
Quality management is the act of overseeing all activities and tasks needed to maintain a desired level 
of excellence (cited from investopedia.com 04.2016). 
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10. Organization & Finance 
Ability to organize, stay organized and do proper scheduling throughout the project; and the ability to 
understand and making decisions based on finances.  
 

This thesis takes the mentioned skillset and further details the more general question mentioned above of 
whether or not engineering superiors should have some type of training to learn these skills in particular. This 
forms the fifth hypothesis, which refers to the list of the extended skillset and introduces an individual skill-
assessment of how the skill is learned best. Therefore, the fifth hypothesis states the relevance of Table 2-2. 
In addition, the second hypothesis for the need of training social skills is supported. 

 

 
Figure 2-2: Important Managerial Skills 

 

To support the first and third hypothesis, Stefan Bald (2009) states in his paper that it is essential for engineers to 
further develop their skillset to meet management standards. He says that the economic skillset is not much of a 
problem to learn, because these are highly cognitive studies which come with a great deal of literature and facts to 
be memorized. He points out, that the biggest hurdle is the leading of and interaction with people on a 
professional level. On the one hand, engineers are conditioned to solve complex tasks mostly by themselves and 
now they have to let those tasks go and focus on the workers. As a manager on the other hand, they have to 
correctly interpret the knowledge, the strength and weaknesses, and the potential of the workers. Only then are 
they able to fully harvest the full potential of each employee and in sum, the full potential of the firm. He further 
states that despite the skills one might acquire by reading books, the promoted engineer needs to adapt and grow 
into his new tasks Humans cannot be assessed by an ‘if-then’ condition, but each situation has to be assessed 
individually. The same situation might be different for two people given individual differences in personality, 
skillset and life circumstances. Evaluating situations like this is especially hard for engineers as they have been 
trained to work by rules and if-then situations. Bald points out that it is essential for promoted engineers to have 
some kind of managerial and leadership training after the promotion.  

More and more scholarly articles state the same situation and come to similar conclusions as Bald (2009). E.g. 
Schwertfeger also indicates the necessity of further training of promoted engineers in engineering firms 
(Schwertfeger 2014). She emphasizes on the importance of social skills: “One knows today that the cognitive level 
does not solely suffice, but one also needs to learn self-reflection and to acknowledge feedback about one’s own 
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personality and leadership style” (Interview with Psychologist Prof. Peus of Harvard in Schwertfeger 2014). She 
states that at Harvard, as an example, the business school now incorporates some required psychological classes 
for their MBA programs. After conducting a test, which took place three years after the completion of the MBA 
program, the MBA participants asserted a “significant increase of emotional intelligence”. Therein exemplifying the 
need for education in this area for managers. 

Ed Batista (Batista 2014) explains that the general approach of teaching MBA’s is to turn away from just 
quantitative analysis in areas such as finance and operations, but to focus more on organizational behavior and the 
development of leadership skills. He further points out the utter importance of developing leadership and 
interpersonal skills through an MBA program.  

Bald (2009), Schwertfeger (2014) and Batista (2014) all reaffirm the hypotheses that there is need for training 
social skills and that there is a general need for professional training in engineering management positions – and 
therefore supporting hypothesis one and two. 

 

To emphasize on the third hypotheses, a study conducted by the Roman Herzog Institute (Enste et al. 2013) is 
addressed to depicting the importance of social leadership skills. Here, social skills are directly linked to employees 
working satisfaction and can be seen in Table 2-1.  

Leadership Behavior  Work satisfaction 
in Germany in [%] 

Is supportive  seldom or never 76.9 
sometimes, 
often, always 

93.2 

Gives feedback no 74 
yes 91.4 

Respects co-workers no  48.5 
yes 91 

Good in solving conflicts no 68.1 
yes 93.9 

Good in organizing and planning no  72.8 
yes 91.5 

Encourages to take part in important decisions no 75.7 
yes 95.3 

Table 2-1: Work Satisfaction and Leadership Style (Enste et al. 2013) 

Enste et al. (2013) point out that the most important method for a healthy work relationship is the quality of 
communication between superior and subordinate. Other main drivers of a successful relationship are: treating 
subordinates with respect, successfully resolving conflicts, good and detailed planning and organization, and the 
participation in important work-related matters. In consequence, there is need to develop social skills through 
dedicated training exercises.  

Enste et al. (2013) therefore additionally supports the second hypothesis of further developing social skills.  

 

To complement the theoretical part, the extended list of important managerial skills is extended by the findings of 
the literature about whether or not the skills are learned on the job, through dedicated trainings or both. As 
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indicated above, this table will form the seventh hypothesis. Table 2-2 gives the overview and lists the 
corresponding literature emphasizing on them. It shows the importance of these skills as part of managerial 
qualification.  

 

Nr Skill Should be learned on 
the job and/or through 
dedicated training(s)? 

Supporting Literature 

1. Decision 
Making Skills 

On the job Ibarra and Hansen (2010), Enste et al. (2013), Batista (2014), 
Müller (1995), Bald (2009), Fleet & Peterson (2004), Childs & 
Gibson (2010) 

2. Human Skills Training Mintzberg (1989), Ibarra and Hansen (2010), Enste et al. 
(2013), Batista (2014), Schwertfeger (2014), Bald (2009), Fayol 
(1949), Fleet & Peterson (2004), Childs & Gibson (2010) 

3. Communicatio
n Skills 

Training Mintzberg (1989), Enste et al. (2013), Bald (2009), Batista 
(2014), Schwertfeger (2014), Childs & Gibson (2010), Fleet & 
Peterson (2004) 

4. Interpersonal 
Skills 

Training Mintzberg (1989), Enste et al. (2013), Batista (2014), 
Schwertfeger (2014), Bald (2009), Childs & Gibson (2010), 
Fleet & Peterson (2004) 

5. Conceptual 
Skills 

On the job Mintzberg (1989), Ibarra and Hansen (2010), Enste et al. 
(2013), Batista (2014), Müller (1995), Bald (2009), Fayol 
(1949), Childs & Gibson (2010), Fleet & Peterson (2004) 

6. Diagnostic 
Skills 

On the job Mintzberg (1989), Ibarra and Hansen (2010), Enste et al. 
(2013), Müller (1995), Bald (2009), Fayol (1949), Childs & 
Gibson (2010), Fleet & Peterson (2004) 

7. Ability to be 
flexible 

On the job Müller (1995), Peterson & Peterson (2004), DuBrin (2013), 
Bald (2009) 

8. Administrative 
Skills 

On the job Mintzberg (1989), Müller (1995), Peterson & Peterson (2004), 
Bald (2009), Fayol (1949) 

9. Quality 
Management 
Skills 

Training Ibarra and Hansen (2010), Müller (1995), Fayol (1949), Childs 
& Gibson (2010), Fleet & Peterson (2004) 

10. Organizational 
& Finance Skills 

Both Mintzberg (1989), Müller (1995), Bald (2009), Childs & Gibson 
(2010), Fleet & Peterson (2004) 

Table 2-2: Skillsets, skill acquisition expectations and supporting literature 
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Summed up, the theory highlights the hypotheses extracted from theoretical findings. These hypotheses will be 
subject to further investigation and are listed in Table 2-3. 

Nr Hypothesis 

1. The need for professional training in engineering management positions 

2. The need for engineering managers to train their social skills  

3. The need for technical expertise in management positions in an 
engineering firm 

4. The need for a “good mix” of all three basic managerial skills 

5. The relevance of individual skill-assessment of how the skill is learned best 
(referring to skills in Table 2-2)  

Table 2-3: Overview of extracted hypotheses 

In order to properly investigate the hypotheses, a survey is conducted and further detailed in the following 
chapters. The hypotheses consequently form the connection between the theoretical part and the empirical 
investigation. 
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33 Method 

It is the goal of this thesis to tackle the initial question posted “are superiors with formal managerial training better 
suited to be managers in the engineering field in Germany” (as indicated in section 1.1) and to answer the 
hypotheses stated in Table 2-3. The following chapter elaborates on how this will be achieved. 

The complete methodological approach and detailed explanations of how the problem was being tackled, the 
identification of the method in detail, the determination of the relevant evidence, identification of the sources of 
evidence, the design of the questionnaire theory, the principles of data collection, the evidence collection 
procedure, the design of the questionnaire and the data process procedure are all to be found in the Appendix C. 
This chapter summarizes those findings to guarantee a clear and concise overview. 

The following section expounds upon the methodological approach of tackling the main question for the 
completion of this thesis.  

The method that is identified as the most valuable for answering the thesis-problem and for evaluating the above 
mentioned hypotheses is the survey method (as explained in detail in appendix § C.2), utilizing interview-data as a 
source of evidence. Within the scope of this paper, the interview is distinguished into the guided and fluid 
“personal” or “face-to-face interview” and the rigid and structured “interview via a questionnaire”. Both types of 
interviews have been found valuable and reliable and are therefore utilized. The main type of interview was the 
focused interview; whose purpose was to conduct the interview over a short period of time while asking close-
ended questions (as explained in detail in appendix § C.2). It should be mentioned that within the scope of this 
thesis, the disadvantages of the chosen method have been minimalized2. For example, as mentioned before, the 
bias of poorly articulated questions in the interview was reduced with the help of feedback from the interviewees 
in the face-to-face interview portion. This personal interview was selected to ascertain a truthful and unbiased 
view. The idea hereby was to gain insight and use the interviewees as informants rather than participants 3. 
The second type of the interview is the interview questionnaire. The questionnaire was distributed via the help of 
the Internet by using professional email and corresponding professional networks (like Xing and LinkedIn)4. The 
distribution list was intentionally limited to engineering professionals in their thirties and early forties, reaching 
only the targeted population (as described in detail in the appendix §C.5).  

The population of engineers working in Germany was chosen, because of the following reasons. All interviewees 
work in the same industry (aerospace), and in the same geographical area (Germany). The population’s 
nationalities are restricted to the European Union. In addition, they all have a similar education (master level 
university degree). Consequently, the population is a homogeneous group trained in similar fields, which makes 
the answers more reliable and better comparable.  
Both, supervisory and non-supervisory engineers are questioned. The idea is to get views from both sides, on the 
one hand the management side and on the other hand the managed side commenting on their supervisors. 
A comparably younger population was chosen, because, first, the population is easily accessible (through channels 
mentioned above). Second, they represent the next generation of managers and could be subject to additional 

                                                                 
2 For a complete list of advantages and disadvantages, refer to Table A.F -7-2 in the appendix F. 
3 In addition to the presented guideline questions, some additional informal questions and explanations were given to 
encourage the role of the interviewee as informant. 
4 It has to be noted here that the idea of using social networks, especially professional social networks like LinkedIn, resulted in 
a (unexpected) tremendous increase in response rates. Even though no incentives for conducting the survey were offered, the 
questionnaire gained popularity quickly. Therefore, one can conclude that high rates were achieved because of a good design 
and good formulation of questions. 
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tests during their careers. Third, the interviewees are highly motivated, which increases the likeliness of valid 
answers without wanting compensation for them. 

The documentation (as described in detail in §2) as another source of evidence is used to gather valid and 
applicable information, state the hypotheses subject to validation, to make the findings of the survey reliable and 
comparable, and to help conduct the right “good questions” for the survey (as defined in the appendix §C.1). Both 
sources of evidence fabricate the data collection plan.  

The questionnaire was designed to be reliable5, valid, precise6, interesting7 and concise. The questionnaire has 
been designed to be as concise as possible whilst satisfactorily answering the initial question.8. To increase 
response rates, and as proposed by Boynton & Greenhalgh (2012)9, an appealing layout was designed to further 
interest the visitor of the questionnaire. 

It shall be noted at this point, that the survey conducted in 2002 by the University of Manchester regarding 
Chartered Engineers from the UK to survey what managerial skills and expertise they need in their job (Dudman & 
Wearne 2003) was a good inspiration while evaluating the extensiveness of the questionnaire.10 

Non-responses could be measured in such a way that one could calculate the quotient from people who visited the 
questionnaires web-link versus people that actually submitted the questionnaire. The overall response rate was 
assumed to be around 75%.11  

Within the scope of this study, all raw data gained will be presented, so that further research and studies can be 
done while referencing to the data. In addition, a “database markedly increases the reliability of the entire study” 
(Yin 2009, p.119). 

The questions asked in the questionnaire are listed below. The first six questions are of general nature to correctly 
identify the target group while “warming the user” towards the main questions12. Questions seven through eleven 
form the core of the questionnaire. For question seven, the two training options are separated into “short 
trainings” and “dedicated courses”, both resembling the leadership training steps as identified by Mueller (1995) 
and depicted in Figure 2-1. 

In conclusion, the questionnaire meets its requirements (as explained in detail in the appendix §C.6), is reliable, 
valid, precise, interesting and concise, and targets the answering of the five hypotheses extracted from the 

                                                                 
5 Reliable means that if asked the same question over and over again, the respondent should always give the same answer. 
6 Valid and precise indicate that the question should be phrased such that the respondent understands the question perfectly 
and replies accordingly. 
7 Interesting means that the initial question should invite the respondent to do the questionnaire and further questions within 
need to be designed to keep him or her on the topic. (Boynton & Greenhalgh 2012; Chirk 2006) 
8 The tendency throughout the years has been for the questionnaires get shorter and shorter. Schrage (2012) even writes: “I 
(strongly) suggest to ask no more than five [questions]”. He writes that a survey was conducted with an A/B experiment were a 
third of the 10000+ recipients got a short version of a specific questionnaire. He explains that the response rates were more 
than eleven times better for the short version than for the full questionnaire of 25 questions. He further postulates that 
“people clearly just ‘box-ticking’ the final five or six answers to be done with it” (Schrage 2012). Also Chirk (1996) agrees with 
that statement. 
9 According to them, empirical studies have repeatedly shown that low response rates are often due to participants being 
unable to read or follow a questionnaire from a design point of view. They further state that the wording should be around 12 
words maximum, phrased easily and should not include fancy or long words, otherwise people might skip the question. 
10 The complete reasoning why not to do a replication study as explained in the §C.6 on page 60. 
11 It could be concluded that, even though this is a rather ineffective and indirect way of measuring, the response rate was 
around 68%. It is assumed that the real value is around 75%, just because of people reloading the webpage on accident, or on 
purpose because they wanted to visit the website later to give their answers. 
12 The baseline of the questionnaire was adapted to the questionnaire requirements, as explained in detail in §C.6. 
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theoretical sources in chapter 2. The hypotheses consequently form the connection between the theoretical part 
and the empirical investigation. 

 

The questions for the questionnaire are worded as follows. For the sake of overview, all possible answers of each 
question are moved to the appendix (for a screenshot of what the questionnaire looked like, please refer to the 
Appendix C). 
 
 

Question 1 
What is your highest level of education? 
 
Question 2 
Approximately, how many people are employed at your current company? 
 
Question 3 
How long have you been working professionally and in your present job? 
 
Question 4 
Do you consider your work as predominantly managerial, technical or both equally? 
 
Question 5 
Which best corresponds to the level of responsibility that you have? 
 
Question 6 
How many people are you responsible for? 
 
Question 7 
Identify how you acquired the following 10 skills. 
 
Question 8 
How often are these skills required in your job? 
 
Question 9 
Do you feel that managerial training is necessary to become a good leader? 
 
Question 10 
What is the time spent towards the following skills (interpersonal, conceptual, technical)? 
 
Question 11 
Sort these same skills as of their importance regarding your own experience. 
 
Optional 
Is there anything you want to add / comment on? 
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44 Findings and Analysis 

This section identifies the findings for each question and, in addition, graphically depicts them and analyzes the 
data. Parallels from the theoretical chapter and the findings are highlighted and evidence towards the stated 
hypotheses and the initial problem is given all while a chain of evidence is maintained. A detailed overview of all 
the results can be found in the Appendix D. 

Overall 68 people could be utilized for this survey. Out of those 68, eighteen were part of a face-to-face oral 
interview (personal interview) and the other 50 people were utilized via the online interview questionnaire. The 
other 12 people were utilized by professional-email.  

 
Figure 4-1: Highest Level of Education (Q1) 

 

Question one and question three from the questionnaire identify the target group. Since most of the participants 
answered that their level of education is a Masters-degree, one can conclude that the target group is well 
informed and well educated. In addition, most participants have professional work experience ranging from three 
to 10 years. Therefore, one can conclude that most of the participants are in their thirties to early forties. As 
mentioned in chapter 3, the anticipated target group was supposed to be around that age– which is hereby 
confirmed by the findings. 
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Figure 4-2: Timeframe of working conditions (Q3) 

 

The purpose of question number two is to identify potential interferences from individuals working in start-up 
companies with conducting the questionnaire. The startup scene is somewhat disruptive to this questionnaire, 
because people get pushed very quickly into positions of power and the companies do not really have a formal 
managerial structure. Also, since everyone sits in the same room and is the same young age and of explorative 
nature, the focus and the personal view on skillsets is likely to be different than that of employees in bigger 
companies. Here, only 6 people checked that column. Further investigation regarding the disruptiveness of start-
ups in the scope of this questionnaire can therefore be neglected. It can be seen, though, that the majority of the 
participants are working for companies that employ more than 500 people.  

 

 
Figure 4-3: Headcount per company size (Q2) 

 

It can be seen from question 5 that most of the participants are professional engineers and senior engineers. In 
Germany, a senior engineer is defined as someone who worked in a specific area of the engineering field for more 
than five years. Looking back at the target group above (placing most participants between three and ten years of 
professional experience) one could have anticipated this result right after the target group was identified. This 
question therefore additionally confirms that the participants answered reliably. To sum up the results, 49% are 
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professional engineers with both, with and without supervisory tasks, 32% are senior engineers with supervisory 
tasks, and 15% are higher level managers.  

 

 
Figure 4-4: Work Level of Responsibility (Q5) 

 
 
Another important aspect in this context is the fact that when asked for the number of workers the participants 
are responsible for (question 6), 37% answered “none” and the majority of the rest answered one to ten. The 
conclusion here is that about one third of the population who answered they have no responsibility for co-workers 
can be found in the category “professional engineer” of the former question 5. These people form an interesting 
group for this thesis, because they enlighten the initial question from another point of view - or from the “opposite 
side” (the main side being the view of people already in elevated positions, basically everyone who did not answer 
“none” in question 6). The majority of participants are responsible for only a small amount of people. This is 
another indicator for the young target group as previously mentioned – and yet another example for the reliability 
of the answers. 

 

 
Figure 4-5: Personnel Responsibility (Q6) 
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Question number four shows that 45% of the participants find their job to be predominantly technical, 37% find 
their job to be both, technical and managerial equally, and only 18% find their job to be predominantly managerial. 
This should come to no surprise, because, as mentioned before, the target group consists mostly of young 
engineers. The “normal” engineer starts off by utilizing one hundred percent of his or her time working on 
technical problems only. The career of an engineer will draw him or her further away from the technical side while 
introducing him or her to the managerial side and other (e.g. people-) responsibilities. It can be concluded that 
most of the participants have the target group’s anticipated selections. The above mentioned “opposing 
participants” who answered with “no responsibilities” and who have been identified to be “professional 
engineers” can be found in the category of “predominantly technical” in this question. It is understood that the 
difference in six people is because there is no further distinction between “predominantly technical” and 
“managerial and technical equally” – these people are to be found in between the two. Taking the category 
“predominantly managerial” and question five again into consideration, the manager and director categories 
combined are almost this exact number. The 25 remaining participants showed that their work is to the same 
amount technical as it is managerial. This is the first indication towards answering the initial question and setting 
the baseline for it. At the same time this question validates hypotheses three: from the answers of this survey 
there exists the need for technical expertise in engineering firms in management positions. It can be concluded 
that 63% of the participants account for the group that came in contact with managerial issues. Within that first 
group, people have managerial experience and answer the question in accordance to their own managerial 
experience. The remaining 37% of the participants resemble the second group, which has no managerial 
responsibilities. This group cannot judge from their own managerial experiences, but can comment on their 
experience with supervisors and how these people cope with their managerial job-component.  

 

 
Figure 4-6: Work Considerations (Q4) 

 

These initial six questions conduct the fundament of the questionnaire and symbolize the level 1 questions (as 
explained in chapter C.1). They underline its integrity and, most importantly, its reliability. Furthermore, these 
questions identify the target group and its characteristics.  
In addition, question four already started to answer the hypotheses extracted from the theoretical chapter 2. 

 

When looking at the identification of the already acquired skills, one can see a trend line throughout the 
dependent variables. Since most of the participants are younger engineering supervisors, the category “learned on 
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the job” clearly has to be the most popular. This is because companies (especially those with a big matrix 
organization) have a tendency to favor higher up managers when conducting managerial or leadership trainings. 
They think, when only being responsible for a handful of people, no training is required.  
The other two columns (“learned through short trainings” and “learned through dedicated courses”) have a low 
headcount and are a direct result of the first column being relatively high in each category. It is also concluded that 
the participants that are managers and higher up in the hierarchy and some of the senior engineers have been 
subject to training sessions already. They were part of the group filling out column two and three. It can be seen 
that the social skills, administrative skills and quality management skills are more popular for short trainings. 
The question “do you desire additional training” has also a high average headcount. It is being inferred that the 
statement of column one (“on the job”) and the question of column four (“additional training?”) are directly 
related (see Figure 4-7). It can be concluded from this level 2 question (see §C.1) that young engineers have to 
learn the described skillsets rather on the job than in dedicated classes – and that there is a desire (primarily of 
those engineers) for proper (further) managerial training for most of the skills.  
It needs to be mentioned that the “opposing participants” mostly make up for the gap in participation for this 
question. The gap is the subtraction of the total number of participants from the sum of the number of 
participants answering how they acquired each skill. It is anticipated that the few participants of the opposing 
group that answered this question checked “on the job” and “additional training” – not because they want their 
supervisor to get additional training, but they desire that training themselves.  
It can also be seen that some skills, mostly the skills people think are easy to pick up or cannot be taught in 
classrooms (like administrative skills and the ability to be flexible), are not subject to the desire for additional 
training.  

 

 
Figure 4-7: Acquisition of skillsets (Q7) 

 

Regarding the evaluation of the hypotheses extracted in the theoretical chapter, there is a clear statement 
regarding hypothesis one: there is need for professional training in elevated positions in engineering companies. In 
addition, hypothesis two is also evaluated: there is need for training especially the social skills in engineering 
management positions.  
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Furthermore, hypothesis five is answered by summarizing the answers in Table 4-1. For the sake of comparison, 
the skill acquisition table (Table 2-2 of chapter 2) is also incorporated. 

 

 Skills Can be learned on the job and/or through dedicated training(s)? 

  From Literature From Survey 

1. Decision Making Skills On the job On the job 

2. Human Skills Training Both, but additional training required  

3. Communication Skills Training Both, but additional training strongly 
required 

4. Interpersonal Skills Training Both, but additional training strongly 
required 

5. Conceptual Skills On the job On the job 

6. Diagnostic Skills On the job On the job 

7. Ability to be flexible On the job On the job 

8. Administrative Skills On the job On the job 

9. Quality Management 
Skills 

Training Both, but additional training strongly 
required 

10. Organizational & 
Finance Skills 

Both Both, but additional training strongly 
required 

Table 4-1: Skillsets, skill acquisition from survey results in comparison to the literature review 

The Table 4-1 shows the expectations of the literature and the results from the survey with respect to hypothesis 
five. The question here is whether the evaluated skills can be learned entirely just by experience or are additional 
trainings necessary to compensate for the lack of managerial know-how and leadership characteristics. All “values” 
in the table are tendencies towards either “learned on the job”, “training is required” or “both”. There are very 
obvious parallels between the two sources of evidence. Some of them vary slightly, but that is due to the nature of 
the survey’s target group, which is a special case: the younger engineers want more managerial training in all (from 
the literature identified) expected skills. These are primarily skills 2, 3, 4, 9 and 10, whereas skills 2 and 3 were 
expected to have a high headcount on training requests. It needs to be noted that there is a strong request for 
quality management training, which seems to be underestimated in the literature. The literature evaluated seems 
to only barely touch on that topic. The other small discrepancy is the strong emphasis on courses for the 
organizational and finance skills. As already mentioned, it can be concluded that, on the one hand, the target 
group of younger professionals (who might have just been promoted for the first time) are longing for additional 
managerial training and on the other hand, the participants who are not yet in a position of responsibility indicate 
that, from their experience, superiors should have managerial training. In conclusion, a positive trend towards the 
gaining of more managerial knowledge through additional trainings can be detected while answering number five 
of the posed hypotheses. 
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The dependent variables, as used also in question 7, are utilized for asking specifically how often these skills are 
used on the job. This is to find out which skillsets are the most used and therefore most important ones for the 
dedicated target group. It can easily be seen from the chart that the social skills (interpersonal skills, human skills, 
communication skills) along with the ability to be flexible, the ability to make decisions and the diagnostic skills are 
frequently used. Organization & finance skills, quality management skills, administrative skills and conceptual skills 
are of less importance with respect to the target group. It is obvious the target group of young engineers does not 
have much to do with financial or administrative skills. Quality management is only used from time to time 
amongst the target group; even though it was anticipated to be more frequently in use. It could also be foreseen 
that the decision-making ability and the ability to be flexible are amongst the frequently used category. It is 
important to note that, throughout this question, the mentioned social skills are also amongst the most frequently 
used skills and therefore fall also into the category of important skills.  
The opposition group answered very closely to the answers from the managerial side. The major priorities were 
the same with the exception of a slightly lower count for decision making skills and flexibility. Naturally, the skills 
on the left side were ranked very low (administrative, etc.). That indicates that the opposition group rather than 
answering about their superiors, were trying to answer that question referring to themselves. 

In conclusion, the social skills are amongst those of great importance, drawing a direct link to the relevance of 
hypothesis one and three. 

 
Figure 4-8:Regularity of required skills (Q8) 

 

Questions 10 and 11 were designed to further strengthen the view of the target group on the basic managerial 
skillsets and to guarantee the reliability of the questions above. When asked what is the time spent towards 
interpersonal, conceptual or technical skills, they answered that an average of 43.4% of the time at work is spent 
towards interpersonal and human relationships. This is not a contradiction of question 4 (whether or not your 
work is predominantly technical or managerial), but clarifies that even when the work is predominantly technical, a 
lot of time is spent towards inter-human relationships (emphasizing even more on the importance of hypothesis 
three). The next highest average time spent is then, actually, on the technical side. This same question is restated 
in question 11 asking to sort those skills in order of their importance (regarding the participants experience). The 
“human / interpersonal” clearly is the most important one with 70% overall consent. It is understood that the 
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human side of the skillset is again the most important one. This also indicates that the questions are reliable – and 
because the reliability is shown throughout the questionnaire, the questions can be found as interesting, concise 
and valid.  
The opposition group also influenced the outcome by indicating that they feel that the social skills play a major 
role. On the one hand, they are part of the reason that there is a huge gap between the social skills and the next 
skill down (technical).  

Consequently, question 10 validates hypothesis five: there is need for a “good mix” of all three basic managerial 
skills.  

 
Figure 4-9: Time spend towards skillsets (Q10) 

 
Figure 4-10: Importance of skillsets (Q11) 

 

The four above-mentioned level 2 questions (question 7, question 8, question 10 and question 11) connect the 
theoretical portion and the extracted hypotheses (chapter 2) to the survey and thus to its findings. The analysis 
moves from just statistical generalization to the analytical generalization (as explained in Appendix C).  

 

The question that directly targets the initial problem statement is question number nine. It also directly accounts 
for the answer of the first hypothesis. It directly asks the interviewee-group if they think that managerial training 
for people in elevated positions is necessary. In conclusion, a total of 81% of the participants find that managerial 
training is necessary for engineers in supervisor-positions. Only 13% think no training is needed, and 6% were not 
sure about their answer. Yet, the overwhelming majority of the participants voted for the necessity of the training. 
To recall the graph, it is shown again in Figure 4-11. 
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Figure 4-11: Is managerial training necessary? (Q9) 

 
As another important aspect it shall be highlighted that the survey showed participation throughout the 
hierarchical ranks (as can be interpreted from question 5). The main interviewees were amongst a younger target 
group, as mentioned in chapter 3 (and can be seen from question 3). Therefore, question 9 supports the theory 
that managerial training is necessary and simultaneously verifies hypothesis one. The findings from this survey also 
clearly show the necessity of managerial training directly from the employee’s point of view. 

 

In conclusion, the theory evaluated the hypotheses postulated and verified all but one of them.  

Nr Hypothesis Could be verified? 

1. The need for professional training in management positions Verified by question 7 and 9 

2. The need for engineering managers to train their social skills  Verified by question 7, 8 and 10 

3. The need for technical expertise in management positions in an 
engineering firm 

Verified by questions 4, 10 and 11 

4. The need for a “good mix” of all three basic managerial skills Verified by question 10 

5. The relevance of individual skill-assessment of how the skill is learned 
best (referring to skills in Table 2-2)  

Verified by question 7 and 8 

Table 4-2: Overview of hypotheses and their verification 
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55 Conclusion and Implications 

Summed up, after the initial problem formulation “are superiors with formal managerial training better suited to 
be managers in the engineering field in Germany than superiors without managerial training?”, a thorough 
literature review was conducted and five hypotheses extracted. In addition, the methodology of tackling the initial 
problem and answering the hypotheses was constituted and a survey outline with respect to the target population 
could be developed.  

The extracted and with the survey evaluated hypotheses are listed in Table 5-1.  

Nr Hypothesis 

1. The need for professional training in management positions 

2. The need for engineering managers to train their social skills  

3. The need for technical expertise in management positions in an 
engineering firm 

4. The need for a “good mix” of all three basic managerial skills 

5. The relevance of individual skill-assessment of how the skill is learned best 
(referring to skills in Table 2-2)  

Table 5-1: Overview of extracted hypotheses  

With the help of the analysis of the survey, all five hypotheses could be verified with respect to the target 
population. 

The target population, as detailed in chapter 3, limits the answers to a concise homogeneous group of engineers in 
Germany with most of them being supervisors in their thirties to early forties.  
One third of the interviewees were engineers without supervisory position. They were supposed to answer 
especially question 7 from their opposing perspective – basically evaluate their direct superiors and whether those 
would need additional training. Yet, most of them skipped that question, making this group irrelevant for getting 
feedback from the opposing side. The other level 2 questions were answered from their own point of view. It was 
found that for these other questions, the answers were yielding the same distribution as the managerial side.  

Within the scope of this thesis, the survey was the chosen method for verifying the stated hypotheses. This 
consequently comes hand in hand with a high economical validity. In addition, the survey is limited to the target 
population’s direct answering of the questionnaire only. The use of control groups, self-assessments and follow up 
surveys, as explained in chapter 1.3, to further evaluate and validate the answers is not part of this survey.  

For follow up research, the above mentioned limitations could be incorporated to make up for a more valid and 
reliable survey. In addition, further distinction between the types of trainings would help understand how 
intensively engineers would have to be trained and which subjects the focus should be on with respect to the 
specific target group. It is suggested to further break up and define “dedicated courses” and “short trainings”. In 
addition, the ten skills used in this thesis can also be broken down further into a variety of more detailed skills to 
further investigate the need for dedicated trainings.  

In conclusion, the findings were a great success with respect to the initial question posted and the combination of 
theory and survey proved to be very accurate. The pattern matching technique showed many parallels between 
the two sources of evidence, theory and survey. It can be concluded, then, that the literature and theories 
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regarding managerial training are congruent with what engineers in the field are actually experiencing. The initial 
question can therefore be answered with great confidence to be true: yes, superiors throughout all company ranks 
with formal managerial training(s) are better suited to be managers in the engineering field in Germany.  

 

In conclusion, the initial question was tackled by successfully validating the five hypotheses and with respect to the 
limitations mentioned above. It was found that, one, there is a need for professional training in management 
positions. Two, engineering managers need to further train their social skills. Three, there is a need for technical 
expertise in management positions in engineering firms. Four, a good mix of all three basic skills is needed. And 
five, the skillset mentioned in Table 2-2 has a high relevance for evaluating the effectiveness of mangers. All in all, 
one can answer the initial question by concluding that there is a general need for professional training for 
engineering superiors in Germany, which consequently implies that engineering managers with training are more 
effective. 
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77 Appendix 

This section is dedicated to the appendix. All references to appendices in the text are listed hereafter. 

 

 

 Screenshots of the Original Questionnaire 

 

The following is a screenshot of the original look of the questionnaire. 
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Figure A.C-1: Screenshots of the original design of the questionnaire 
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 LList of Textbooks 

 

Figure A.D-7-1: List of Textbooks reviewed by Peterson & Fleet (2004, p.1303)  
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   – The Complete Methodology 

 

The design of the study presented is split into four components as suggested by Yin (2009, p.27). These 
components include the study question (as described in section 1.2), its unit of analysis, the logic linking the data 
to the study question and the criteria for interpreting the findings.  

 

It is the goal of this thesis to tackle the initial question posted “are superiors with formal managerial training better 
suited to be managers in the engineering field in Germany” (as elaborated on in section 1.1) while answering the 
main questions about the study, which the sophisticated reader wants to know. These are: 

 
a.) What is the purpose of this study? 
b.) What is the (exact) problem formulation? 
c.) How to approach the problem being studied?  
d.) How to define the method(s) used? 
e.) How to determine the relevant evidence/data to be collected? 
f.) How to collect the evidence/data?  
g.) How to process the data?  

 
The following section expounds upon the methodological approach of tackling the main question for the 
completion of this thesis. Questions a.) and b.)  from above, are already answered and described in chapter 1. With 
regard to the problem formulation, this section answers the “how”-questions from above in detail. These are 
questions c.) through g.).   

 

C.1. Tackling the problem being studied  
 

The problem being studied for this thesis, as stated previously, is: are superiors with formal managerial training 
better suited to be managers in the engineering field in Germany. 

Once the problem is identified, within every quality study, there should be a clear path of logical links between 
different phases of the study process working toward the end goal of an answer to the problem. These critical 
phases are; planning, designing, preparing, collecting, analyzing and sharing. They are the basis of answering the 
question of how this paper identifies the roadmap to answering the initial problem-statement. These six phases (as 
described in Yin (2009)) show the road to a successful completion of the task and thus are the baseline of this 
paper. The following graphic shows the flow of information and the interlinking of the tasks. 
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Figure A.F-7-2: Paper Writing Roadmap (Yin 2009) 

 
The green path in Figure A.F-7-2 shows the direct road to publishing the paper. The links indicated in orange show 
the ideal information exchange between the different six phases. It shall be mentioned here that this paper was 
conducted using the interlinking processes (as indicated in green and orange) quite extensively. As an example, 
while collecting data it was realized that one question was not precisely formulated and therefore yielding 
inaccurate results. Consequently, the survey question had to be reformulated, so that the question was clearly 
understood and precisely formulated. Therefore, the interlink between preparation and collection was utilized (in 
the path of the orange arrow). Another example of the interlinking process during the execution of this study, was 
the case that while collecting data from various sources, it became clear that the problem formulation needed to 
be even more precise than what was initially postulated. Therefore, while collecting data in phase 4, the initial 
question had to be slightly tuned to be more precise in phase 2, therefore utilizing the interlink between collecting 
and designing (orange arrow). 

 

When it comes to illustrative structures for case study compositions, Yin (2009) explains that there are six major 
structures to be distinguished from one another. Yin (2009) further divides these six into three different purposes 
of a case study, wherein this thesis can be defined as a descriptive study. This paper begins with the problem being 
identified (the question being stated) and studied followed by a thorough research and review of existing 
literature. The paper then proceeds onto covering the relevant methods, then the findings from the data collected 
are presented and analyzed (whereas a chain of evidence is maintained) and at the end a conclusion is being 
drawn. This structure is called the Linear-Analytic Structure and its definition (Yin 2009, p.176) parallels the 
structure of this study.  

 

A very important aspect of how to tackle the problem that is being studied, is the role of the theoretical portion. 
While conducting a literature review (as part of the design phase), the specific problem is being targeted – and, if 
applicable, reformulated. The creation of the theoretical framework supports the theoretical question developed 
and as a result narrows down the method(s) to be used and the analysis to be conducted. Within the scope of this 
thesis, and as Yin (2009) suggests, “to overcome the barrier to theory development, you should try to prepare for 
your case study by doing such things as reviewing the literature related to what you would like to study, discussing 
your topic and ideas with colleagues and teachers, and asking yourself challenging questions about what you are 
studying […] and what you hope to learn as a result of the study” (Yin 2009, p.37). 
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Furthermore, Yin (2009) discusses the several types of theories that might be used: individual theories, group 
theories, organizational theories and societal theories. In this paper, the most important theoretical aspects that 
have been utilized are individual (theories of individual development; personality; interpersonal relations) and 
group theories (work teams; supervisory-employee relations), as can be seen in detail in chapter 2. 

This thesis attempts to make use of the so called “level 2 theory”, as described in detail by Yin (2009). Yin (200) 
states that “the appropriately developed theory also is the level at which the generalization of the case study 
results will occur” (Yin 2009, p.38). Yin calls it the “analytical generalization” as opposed to the “statistical 
generalization”. The latter is part of the “level 1” theory approach, which is not sufficient enough when conducting 
a study. E.g. part of the level 1 generalization if a survey. Yin further explains that “the mode of generalization is [in 
that case] analytical generalization, in which a previously developed theory is used as a template with which to 
compare the empirical results of the case study” (Yin 2009, p.38), resulting in the desired level 2 generalization. 
Figure A.F -7-3 shows the reduced (because only this part is relevant to this thesis) graphical relationship of level 1 
and level 2 generalizations.  

 

 
Figure A.F -7-3: Two Levels of Generalizing: Making Inferences (reduced picture from Yin (2009, p. 39) ) 

 
As a side note, and devoted by Yin (2009) in an extra chapter, is the fact that the author of such a thesis needs to 
have a basic set of required skills when tackling the problem. Summed up, the author should ask good questions 
while interpreting the answers correctly, should be a good listener without any prejudice, should be adaptive and 
flexible for new situations to be seen as opportunities, should have a firm grasp of the issues, and should be 
unbiased by preconceived notions (Yin 2009). Even though Yin (2009) lists these skills in his book about case 
studies, it is obvious that they are applicable for all types of methods (which are described in the next chapter). 
Special importance was put forth to try to avoid preconceived views on the topic – and fulfill the bias avoidance 
skill requirement. This was done by conducting, on the one hand, a non-biased literature review of the topic, and 
on the other hand, formulating questions the right way without indicating answers or shifting them towards a 
desired outcome.  
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CC.2. Identification of the method(s) being used  
 
As part of phase 2, the design phase, the general methodological approach has to be identified. Depending on the 
initial question, the time frame of the paper and consisting conditions, method(s) can be identified. 

The question of when to use each method is identified by Robert Yin (2009) and Hedrick, Bickman & Rog (1993). 
They came up with an easy way of identifying different research methods in the frame of the individual situation. It 
is divided into “(a) the type of research question posted, (b) the extend of control an investigator has over actual 
behavioral events, and (c) the degree of focus on contemporary as opposed to historical events” (Yin, 2009, p.8). 
Table A.F -7-1 shows the different situations and research methods.  

 
METHOD FORM OF RESEARCH 

QUESTION 
REQUIRES CONTROL OF 
BEHAVIORAL EVENTS? 

FOCUSES ON 
CONTEMPORARY EVENTS? 

EXPERIMENT How, why yes yes 
SURVEY Who, what, where, how 

many, how much 
no yes 

ARCHIVAL ANALYSIS Who, what, where, how 
many, how much 

no yes / no 

HISTORY How, why no no 
CASE STUDY How, why no yes 

Table A.F -7-1: Situations and Research Methods (Hendrick, Bickman, Rog, 1993) 

 

Now, getting back to the initial question, “are superiors with formal managerial training better suited to be 
managers in the engineering field in Germany?”, and taking the information given in Table A.F -7-1 into account, 
one needs to answer the three conditions first. 

 

When looking at the two conditions on the left first, because they are easier to identify and play an important role 
in choosing the method(s) in the following paragraphs. Now, does this study require control of behavioral events? 
The answer clearly is no – since a specific behavior is not being observed or evaluated, there is no need to control 
behavioral events. It should be noted that at this point, the experimental method could be excluded.  
In addition, does the study need a focus on contemporary events? The answer here is clearly yes, as the data 
collection portion of this thesis is taken from one point in time (the present time of the data collection) and 
evaluated. For the historical method, Yin (2009) gives the example of events that happened over a period of time 
and also needed to be traced over time – e.g. the effect on a community when its largest employer, a military 
base, closes. Therefore, the historical method can be excluded from the list of possible research methods.  

 

The form of the research question of this thesis is posed in a way that is not immediately identifiable by Table 
A.F -7-1. To approach this difficulty, at first, the research question is reformulated to “who is better suited to be a 
manager in the engineering field, those engineers with or those without formal managerial training”. With the help 
of the word indicator “who” and by looking at the table, it immediately becomes apparent that two methods are 
favored: the survey method and the archival analysis method. The archival analysis method can be ruled out 
immediately, because within the scope of this project, archival records are too old to use and lose their relevance. 

So what about the other three possible methods? The definition of an experiment answers the question of “what 
happens when [an event occurs]”. Yin (2009) gives the example of giving different incentives and measuring the 
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potential benefits. Another example of an experiment is the investigation of how researchers may bias their 
research (Yin 2009). Therefore the experimental method clearly deviates from the question posed in this thesis. In 
addition, this method was proposed to be excluded already as part of the behavioral events requirement.  
Since the historical research method is already excluded, the last research method to be investigated as fit for the 
purpose of this paper, is the case study. The idea of the case study, as introduced by the Harvard Business School, 
is to look into individuals or company specific “cases” and relate to them in a paper (HB 2006). In this paper, 
individuals will be categorized by their professional standing and not by behavior, attitude or perceptions. 
Furthermore, it is not about an individual per-se. Also, this paper is not about an organization. Considering these 
facts, there is no specific “case” to be conducted and therefore case study method can be excluded. Therefore, the 
case study too can be neglected for the purpose of answering the initial question of this paper. 
In general, the form of the research question of “who” excludes the experimental method, the historical method 
and the case study method. In other words, “ ‘how’ and ‘why’ questions are more explanatory and likely to lead to 
the use of case studies, histories, and experiments as the preferred research methods” (Yin 2009, p.9) and are 
therefore neglected in further methodological discussions within the scope of this thesis. This leaves only one 
research method: the survey.  

The survey method can come in many forms. E.g. postal survey, telephone interviews, face-to-face interviews (to 
get insight views and feedback from “informants” as explained later in this chapter) and internet surveys (to reach 
a wide community in a short amount of time). Within the scope of this thesis the personal face-to-face interview 
and the internet interview have been utilized. 

 

CC.3. Determination of the relevant evidence  
 

In general, evidence can come from many sources. Six sources of evidence are outlined by Yin (2009): 
documentation, direct observation, participant-observation, and physical artifacts. These six sources are promoted 
by Yin (2009) as part of the sources for a case study. This paragraph deals with what is relevant for this thesis, a 
detailed description of all sources of evidence can be found in Yin (2009, p. 99 ff.). In this paper, two out of the six 
sources of evidence were used: (a) documentation, (b) interviews and. 

 
 
 
 
 

The sources of evidence 
 

The following table summarizes the strength and weaknesses of these two sources. A detailed overview of the 
strength and weaknesses of all six sources can be found in the Appendix B. 
 

SOURCES OF 
EVIDENCE STRENGTHS WEAKNESSES 

DOCUMENTATION  - Stable – can be reviewed 
repeatedly 

- Unobtrusive – not 
created as a result of the 
study 

- Retrievability – can be 
difficult to find 

- Biased selectivity, if 
collection is incomplete 

- Reporting bias – reflects 
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- Exact – contains exact 
names, references, and 
details of an event 

- Broad coverage – long 
span of time, many 
events, and many 
settings 

- Precise and usually 
quantitative 

(unknown) bias of 
author 

- Access – may be 
deliberately withheld 

- Accessibility due to 
privacy reasons 

 

INTERVIEWS - Targeted – focuses 
directly on case study 
topics 

- Insightful – provides 
perceived causal 
inferences and 
explanations 

 

- Bias due to poorly 
articulated questions 

- Response bias 
- Inaccuracies due to poor 

recall 
- Reflexivity – interviewee 

gives what interviewer 
wants to hear 

Table A.F -7-2: Strengths and Weaknesses of Documentation and Interviews (Yin 2009, p.102) 

The documentation as a source of evidence was used to primarily utilize relevant articles found in magazines, on 
newspaper websites, and from workshops and symposiums. The documentation was an important source for the 
theoretical portion of this thesis. It should be noted here, that only sources of valid origin have been used in this 
paper. Furthermore, the documentation as a source of evidence is collected in the form of previously conducted 
case studies and investigations. The two most important papers helping shape the questions for this thesis will be 
introduced further along in this chapter.  

 

It becomes clear from Table A.F -7-2 that each of the three sources of evidence have a number of advantages and 
disadvantages. All of them need no further explanation, yet it should be mentioned that within the scope of this 
thesis, the disadvantages have been minimalized. For example, as mentioned before, the bias of poorly articulated 
questions in the interview was reduced with the help of feedback from the interviewees in the face to face 
interview portion. The same goes for the response bias. Also, the author-bias has been suppressed for the other 
source, the documentation. All in all, most of the weaknesses can be reduced to a certain level, so within the scope 
of this thesis it is attempted to make sure that strengths will be convincing while the weaknesses will be kept in 
mind. 

 

The interview is “one of the most important sources of case study information” (Yin 2009, p. 106). This statement 
can be easily transmitted to the survey method for obvious reasons. Therefore, the interview will be the heart of 
this paper. Within the scope of this paper the term “interview” will be extended and one has to distinguish 
between the guided and fluid “personal interview” and the rigid and structured “interview via a questionnaire”. 
For both types of the interview “you have two jobs: (a) to follow your own line of inquiry […] and (b) to ask your 
actual […] questions in an unbiased manner that also serves the needs of your line of inquiry” (see distinction 
between level 1 and level 2 questions in section C.1) (Yin 2009, p. 106). At this point it shall be mentioned that 
Becker (1998) is drawing attention to the fact that posing defensive questions, e.g. “why” can create a type of 
“threatening question” and therefore forcing the informant to answer in a biased way. He suggests to use more 
“friendly” questions and utilizing both, level 1 and level 2 questions to ease the process and to un-bias the 
informant. This aspect was an important part of creating the questions for the survey described in detail later in 
this paper.  
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Further techniques described by Yin (2009) that were used in the scope of this paper, were interviews, which ask 
respondents “about the facts of a matter as well as their opinions” (Yin 2009, p.107). Within the scope of this 
paper and in order to answer the initial question properly the in-depth interview (though only for a few selected 
subjects) in the personal interview section and the focused interview in both, the personal interview and the 
interview questionnaire, is used.  
It is important to point out that due to several personal interviews conducted within the scope of the in-depth 
interview, the personal interview guideline and the interview questionnaire were adapted several times to fit the 
requirements of “good questions” as explained above. This is yet another key point made by Yin (2009): he 
promotes the idea that some interviewees might be considered an “informant” rather than a respondent. “Key 
informants are often critical to the success of the [research]. Such persons provide the […] study investigator with 
insights into a matter” (Yin 2009, p.107). Within the scope of the personal interviews and with the help of a 
personal comment section from the interview questionnaire, informants were identified and their insight and 
feedback was used to identify the correctness and relevance of the questions asked.  

The main type of interview utilized was the focused interview, whose purpose is to conduct the interview over a 
short period of time. This type of interview strictly follows a certain set of questions. The questions should be 
worded “so that you appear genuinely naïve about the topic and allow the interviewee to provide a fresh 
commentary about it” (Yin 2009, p.107). Conducting an interview, especially the interview questionnaire, is a 
challenge all by itself. You cannot interact with people and get the information in a nice personal interview 
environment. Yet you have to motivate the people to actually take the time to complete the questionnaire. The 
paragraph below describes how the questionnaire was designed in the first place. 

 

 

DDesign of the questionnaire theory 
 

How is the questionnaire designed and what principles are being followed?  

The questionnaire is designed to be reliable, valid, precise, interesting and concise. Reliable means that if asked the 
same question over and over again, the respondent should always give the same answer. Valid and precise indicate 
that the question should be phrased such that the respondent understands the question perfectly and replies 
accordingly. Interesting means that the initial question should invite the respondent to do the questionnaire and 
further questions within need to be designed to keep him or her on the topic. (Boynton & Greenhalgh 2012; Chirk 
2006). 

All of the above listed adjectives are straightforward to understand and describe the principles with which the 
questionnaire in this thesis was designed. When it comes to the size of questionnaires, a lot of different styles and 
lengths can be found. The tendency throughout the years has been for the questionnaires get shorter and shorter. 
Schrage (2012) even writes: “I (strongly) suggest to ask no more than five [questions]”. He writes that a survey was 
conducted with an A/B experiment were a third of the 10000+ recipients got a short version of a specific 
questionnaire. He explains that the response rates were more than eleven times better for the short version than 
for the full questionnaire of 25 questions. He further postulates that “people clearly just ‘box-ticking’ the final five 
or six answers to be done with it” (Schrage 2012).  

Therefore, the questionnaire has been designed to be as concise as possible. Chirk (2006) agrees with the small 
amount of questions and further explains that asking the “right questions” is of great importance (which is in 
accordance to the “good questions” mentioned above). Those questions can be close-ended or open-ended. When 
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the range of answers is well known and the options are limited, as is the case in this thesis, close-ended questions 
shall be used (Chirk 2006). Nonetheless, on this questionnaire, an (optional) open-ended question is given at the 
end to allow for any sort of comments or clarifications (see details of the questionnaire below). 

He further contemplates on the necessity of detailing dependent and independent variables (dependent variables 
are elaborated on further along when explaining the questionnaire in detail). 

In addition, and as proposed by Boynton & Greenhalgh (2012), an appealing layout is designed to further interest 
the visitor of the questionnaire. According to them, empirical studies have repeatedly shown that low response 
rates are often due to participants being unable to read or follow a questionnaire from a design point of view. They 
further state that the wording should be around 12 words maximum, phrased easily and should not include fancy 
or long words, otherwise people might skip the question.  

Furthermore, it is important to mention that little things can have a big impact. Besides tweaking the layout, a 
secure internet connection and a stable server were established, plus the online questionnaire was made 
completely anonymous, which is very important to a lot of people taking surveys.  

All of these factors had been implemented in the questionnaire presented in this thesis to improve response rates. 

Non-responses could be measured in such a way that one could calculate the quotient from people who visited the 
questionnaires web-link versus people that visited the side and took the test additionally. It could be concluded 
that, even though this is a rather ineffective and indirect way of measuring, the response rate was around 68%. It 
is assumed that the real value is around 75%, just because of people reloading the webpage on accident or on 
purpose because they wanted to visit the website later to give their answers. 

 

CC.4. The principles of data collection  
 

The advantages gained from the sources of evidence mentioned above are maximized by following three 
principles, as declared by Yin (2009). The first principle, which is also used in this thesis, is the multiple source of 
evidence principle. Even though Yin (2009) proclaims that this principle is utterly important for case studies, in the 
case of a survey it is also considered as an important aspect of a high quality paper. He mentions that surveys are 
limited to the amount of sources that can be utilized. For this thesis, it has been mentioned already that 2 sources 
are being used: documentation and the interview (which is further divided into personal interviews and interview 
questionnaire). Figure A.F -7-4 shows that principle within the scope of this thesis.  

 

 
Figure A.F -7-4: Convergence of Evidence of a Single Study (modified from Yin (2009)) 

 

With the help of multiple sources of evidence, a converging of lines of inquiry can be developed, which is a process 
of triangulation. Triangulation is used in geo-physics to perfectly distinguish the geometrical point (e.g. via GPS 
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data). Converted into the apparent principle, it means that multiple sources of evidence will more likely yield a 
more exact result – by figuring out its exact “position”.  

The second principle suggests to create a database of evidence. Within the scope of this study, all raw data gained 
will be presented, so that further research and studies can be done while referencing to that data. It seems 
obvious, but many times that raw data is not presented whereas a “database markedly increases the reliability of 
the entire study” (Yin 2009, p.119). 

The third principle affects the flow of the entire paper and points out to maintain the chain of evidence. This is 
done by providing a clear structure of information and inter-document-links throughout the paper. In the end, this 
principle seems self-explanatory and need not be further elaborated. 

 

CC.5. The evidence collection procedure  
 
The method of choice within the scope of this thesis is the survey method, as detailed above. To execute the 
survey method, two different sources of evidence have been identified. To recall them: the documentation and 
interview sources, the latter has been divided into the personal interview (face-to-face) and the interview 
questionnaire (via web-based platforms and social networks). The summary of all three fabricates the data 
collection plan.  

Data collection via documentation has been described in detail in the theoretical part (see chapter 2). Therefore, 
the focus of this section is on gaining evidence through both types of interviews.  

Both interviews have the same guideline of questions, which is presented in the upcoming paragraph. This 
personal interview was selected to ascertain a truthful and unbiased view. The idea hereby was to gain insight and 
use the interviewees as informants rather than participants. The idea hereby is to gain insight and use the 
interviewees as informants rather than just participants (as described in detail in the previous section C.3). It 
should be noted at this point, that the selection of informants and their dedicated feedback played an important 
role in identifying weak questions and rephrasing them for more precise, more reliable and more interesting 
questions (as described in the previous section C.3). This personal interview, as the name already suggests, had 
been conducted by sitting down and having a face-to-face conversation. In addition to the presented guideline 
questions, some additional questions and explanations were given to encourage the role of the interviewee as 
informant.  

The second type of the interview is the interview questionnaire. It was concluded to conduct the questionnaire via 
the help of the internet by using email and corresponding social networks. In detail, emails were sent to selected 
engineers in leading positions. The selected engineers were then encouraged to further distribute the link to the 
online questionnaire to other professional engineers. Furthermore, only professional social networks like Xing and 
LinkedIn were utilized. The distribution list therefore, was limited to engineering professionals, reaching only the 
target group. It has to be noted here that the idea of using social networks, especially professional social networks 
like LinkedIn, resulted in a (unexpected) tremendous increase in response rates. Even though no incentives for 
conducting the survey were offered, the questionnaire gained popularity quickly. Therefore, one can conclude that 
high rates were achieved because of a good design and good formulation of questions (as explained previously). In 
addition, the feedback suggests that there was a high level of interest amongst the engineering community for the 
thesis topic – many asked to have the results once they are interpreted. 
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CC.6. The Design of the Questionnaire 
 

The questionnaire was designed to give an accurate answer to the initial question posed. Two main sources proved 
to be valuable input regarding the design of a questionnaire-template. These two main sources were (1) a 
questionnaire conducted in 2002 by the University of Manchester regarding Chartered Engineers from the UK to 
survey what managerial skills and expertise they need in their job (Dudman & Wearne 2003), and (2) a paper 
published by the University of Wollongong discussing the (managerial) traits graduating engineers should have 
(Childs & Gibson 2010). From here on out, Dudman & Wearne (2003) will be referred to as “source 1”, whereas 
Childs & Gibson (2010) will be referred to as “source 2”.  

It needs to be noted at this point, that the initial idea was to take (most of) the questions from source 1, since the 
initial question posed was similar to what this thesis is asking. This idea had been neglected, for a few main 
reasons. First, the initial question of this thesis is to determine whether managerial training is necessary in the first 
place, whereas the survey takes this fact for granted and elaborates on more (shorter) trainings´-sessions. Second, 
the target group differs drastically from the one chosen for this project. The highest response rates were achieved 
from people of the age of 40 to 59 years, whereas the target group in this thesis is around ten years younger in 
general. Third, the respondent group of the UK-survey was based solely in the UK, whereas the target group of this 
thesis is based in Germany. Fourth, the questionnaire of the UK-survey has way too many and much to detailed 
questions. Posing all of these questions (50+ questions) would have posed a serious issue regarding keeping in line 
with the requirements of a good questionnaire from above. Sixth, when asking a lot of questions, an incentive 
system should be in place, otherwise the response rate will be at a minimum. Fourth, since the questionnaire is 13 
years old, it might be already outdated. 

For the sake of easy understanding, the skillsets listed in those five important questions were divided into a basic 
set of managerial skills and an extended set of managerial skills. The basic set summarizes the extended 10 skillsets 
(listed below) into three sets. This was done for the ease of answering the questions quick, because there was no 
need to be more detail oriented. Those three traits can be found in the theoretical chapter (chapter 2) and can be 
referred to as: (1) Technical, (2) Human / Interpersonal and (3) Conceptual /Organizational.  

With the help of source 2, which lists important skill-sets that engineers should have with respect to managerial 
and leadership aspects, a concise and reliable questionnaire was designed. These ten important skills, referred to 
as the extended managerial skillsets, are reasoned and listed in the theoretical chapter (§chapter 2) and are being 
used in two main questions (see questions 7 and 8 below). These ten traits make for the dependent variables of 
the questionnaire. For the sake of completion, these skills are summarized again below. 

 
1. Decision Making Skills 
2. Human Skills 
3. Communication Skills 
4. Interpersonal Skills 
5. Conceptual Skills 
6. Diagnostic Skills 
7. Flexible Skills 
8. Administrative Skills 
9. Quality Management Skills 
10. Organizational & Finance Skills 
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The reason behind choosing these ten skills was primarily due to the fact that they perfectly summarize the skillset, 
which symbolizes ideal managerial and leadership characteristics. From analyzing these skillsets, one can draw 
conclusions regarding managerial skills and technical skills that are required on the job. One can especially 
conclude whether or not managerial training is necessary for engineers in elevated positions.  

The questions asked in the questionnaire are listed below. For the sake of overview, all possible answers of each 
question are moved to the appendix (for a screenshot of what the questionnaire looked like, please refer to the 
Appendix C).  

 
Question 1 
What is your highest level of education? 
 
Question 2 
Approximately, how many people are employed at your current company? 
 
Question 3 
How long have you been working professionally and in your present job? 
 
Question 4 
Do you consider your work as predominantly managerial, technical or both equally? 
 
Question 5 
Which best corresponds to the level of responsibility that you have? 
 
Question 6 
How many people are you responsible for? 
 
Question 7 
Identify how you acquired the following 10 skills. 
 
Question 8 
How often are these skills required in your job? 
 
Question 9 
Do you feel that managerial training is necessary to become a good leader? 
 
Question 10 
What is the time spent towards the following skills (interpersonal, conceptual, technical)? 
 
Question 11 
Sort these same skills as of their importance regarding your own experience. 
 
Optional 
Is there anything you want to add / comment on? 

 
All of the requirements of the questionnaire, as explained in detail above, have been met. Summed up, they are: 

- good guidelines to get reliable sources of evidence 
- entail questions which are reliable 
- have questions that are interesting (to the target group) 
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- include questions that are short, precise and have valid wording (12 words maximum guideline) 
- have a small amount of questions (concise questionnaire) 
- have no open-ended questions (except the optional comment) 
- ask both level 1 and level 2 questions (un-biasing informant) 
- have a short overall format (< 2min to fill out) 
- have an appealing overall design (fast server, good layout, secure server, anonymous survey) 
- can conduct both types of interviews (personal & internet) with this questioning-guideline 
- are capable of attracting interviewees to become informants (and drawing in good feedback) 

 
In summary, the questionnaire is: reliable, valid, precise, interesting and concise. 

 
 

CC.7. The data process procedure  
 

The major analytical strategy for analyzing case study evidence is the strategy of relying on the initial theoretical 
question and following the developed theory, as described in Yin (2009, p.130). Even though Yin (2009) elaborates 
primarily on case studies, analyzing evidence and processing data with respect to strategies described in his book, 
is the same for the survey method. The initial question, the developed theory and the sources of evidence shape 
the data collection plan and give focus only on relevant data. The data has been taken from sources, such as the 
Jstor and Emerald search engines, and Google scholar. Therefore, the reliability of the information was 
guaranteed.  

Yin (2009) also describes that there are five different analytical techniques for analyzing data, one of which is being 
used in this study: the pattern matching technique. In this paper, the pattern matching analytical technique 
combines the theoretical proposition (see chapter 2) with the empirical findings in regard to the posed case study 
question (see the findings in chapter 4). In detail, nonequivalent dependent variables (as described in section C.5) 
have been utilized for pattern matching. Another indicator for pattern matching is the fact that statistical analysis 
will be the major analytical tool, which is the case here. In general, pattern matching had been used to help the 
study in strengthening its validity (Yin, 2009).   
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   Results 

 

The following section shows the question and the answers as a table and additionally as a dedicated chart. It 
should be mentioned that not all questions were mandatory; therefore the sum might not always match exactly 
the maximum possible amount of participants.  

Altogether 68 people participated in Mai 2016. 

 

D.1. Question 1 Results 
What is your highest level of education? 

 
Degree Headcount 
Associate Degree 1 
Bachelor 2 
Master 60 
Doctor / PhD. 3 
other... 2 

Table A.D-1: Highest Level of Education 

 
Figure A.D -1: Highest Level of Education (percentage) 
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DD.2. Question 2 Results 
Approximately, how many people are employed at your current company? 
 
 

Company Size Headcount 

1-29 6 
30-99 9 
100-499 3 
500-999 32 
> 1000 18 
Table A.D-2: Headcount per company size 

 

 
Figure A.D -2: Headcount per company size (percentage) 
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DD.3. Question 3 Results 
How long have you been working professionally and in your present job? 
 
 

Number  
of Years 

(a) 
Professionally 

(b) 
In present job 

< 1 year 1 7 
 1-2 years 9 22 
 3-5 years 24 22 
 6-10 years 24 10 
 11-20 years 9 6 
 21-30 years 0 1 
 > 30 years 1 0 

Table A.G -3: Timeframe of working conditions  

 

 
Figure A.G -3: Timeframe of working conditions 
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DD.4. Question 4 Results 
Do you consider your work as predominantly managerial, technical or both equally? 
 
 

Work Conciderations Headcount 
Predominantly Technical 31 
Predominantly Managerial 12 
Technical & Managerial equally 25 
Not sure.. 0 

Table A.G -4: Work Conciderations 

 

 
Figure A.G -5: Work Conciderations (percentage) 
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DD.5. Question 5 Results 
Which best corresponds to the level of responsibility that you have? 
 
 

Level of Responsibility Headcount 

Director / Partner 1 
Manager / Chief Engineer / Chief Technologist 10 
Senior Engineer / Senior Technologist 22 
Professional Engineer / Professional Technologist 33 
Junior Engineer 1 
Management Consultant in Engineering 1 

Table A.G -5: Work Level of Responsibility 

 

 
Figure A.G -5: Work Level of Responsibility (percentage) 
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DD.6. Question 6 Results 
How many people are you responsible for? 
 

Number of personnel Headcount 
None 25 
1-3 23 
4-10 17 
11-20 3 
21-50 0 
>50 0 

Table A.G -6: Personnel Responsibility 

 
 

 
Figure A.G -6: Personnel Responsibility (percentage) 
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DD.7. Question 7 Results 
Identify how you acquired the following 10 skills. 
 

Skills 
Acquisition of skillsets (headcount) 

Learned  
"on the job" 

Learned through 
short training(s) 

Learned through 
dedicated courses 

Do you desire 
additional training? 

Decision Making 38 3 8 24 
Human Skills 34 7 6 27 
Communication Skills 30 13 8 29 
Interpersonal Skills 30 12 5 28 
Ability to be Flexible 31 8 13 12 
Diagnostic Skills 31 4 10 22 
Conceptual Skills 38 2 3 23 
Administrative Skills 34 10 5 14 
Quality Management Skills 32 10 7 33 
Organization & Finance Skills 28 10 12 27 

Table A.G -7: Acquisition of skillsets 

 
 

 
Figure A.G -7: Acquisition of skillsets 
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DD.8. Question 8 Results 
How often are these skills required in your job? 
 

Skillsets 
Regularity of required skills 

Not really Sometimes Frequently 
Decision Making 0 20 48 
Human Skills 2 11 55 
Communication Skills 2 11 55 
Interpersonal Skills 0 17 51 
Ability to be Flexible 4 18 46 
Diagnostic Skills 4 23 41 
Conceptual Skills 1 38 29 
Administrative Skills 20 32 16 
Quality Management Skills 22 31 15 
Organization & Finance Skills 22 30 16 

Table A.G -8: Regularity of required skills 

 

 
Figure A.G - 8:Regularity of required skills 

 
  

0

10

20

30

40

50

60
Decision Making

Human Skills

Communication Skills

Interpersonal Skills

Ability to be Flexible

Diagnostic Skills

Conceptual Skills

Administrative Skills

Quality Management Skills

Organization & Finance Skills

Not really Sometimes Frequently



Author: Anton Nippe 840330T834 
Title: Master Thesis  

 60 

DD.9. Question 9 Results 
Do you feel that managerial training is necessary to become a good leader? 
 
 

Answer Headcount 

yes 55 
no 9 
not sure 4 

Table A.G -9: Necessity of managerial training 

 

 
Figure A.G -9: Necessity of managerial training 
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DD.10. Question 10 Results 
What is the time spend towards the following skills (interpersonal, conceptual, technical)? 
 

 

Skills Average time 
spend 

Human / Interpersonal 43.3% 
Technical 33.4% 
Conceptual / Organizational 23.4% 

Table A.G -10: Time spend towards skillsets 

 

 
Figure A.G -7-50: Time spend towards skillsets (percentage) 
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DD.11. Question 11 Results 
Sort these same skills as of their importance regarding your own experience. 

 

 
Skills Importance 

Human / Interpersonal 0.7 
Technical 0.2 
Conceptual / Organizational 0.1 

Table A.G -7-31: Importance of skillsets (the closer the number is to “1” the more important) 

 

 
Figure A.G -7-61: Importance of Skillsets 
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-   End of Document   - 


